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******* Please arrive on time for all sessions ******* 

Abstracts for the sessions will be found after the programme overview 

 
 
 

Programme overview (Day - I) 
 

Day I 9 July 2018 

08.30 to 09.00 Registration* 

09.00 to 10.00 Opening Ceremony* 

10.30 to 11.30 

Keynote* - I 
Kriz, W. C. 

Standing on the shoulders of giants: Sharing wisdom through gaming simulation and 
sharing wisdom about gaming simulation 

11.30: to 12:30 

Keynote* - II 
Mongkolwat, P. 

A Perspective on the Needs for Simulation and Gaming Technology in Outpatient Care 

12:30 to 13:30 

Lunch** 

Poster presentation 
(Poster ID 112, 196, 198) 

13.30 to 15.30 

Keynote* - III 
Crookall, D. 

ThaiSim ISAGA Geo-cultural Activity (TIGA) Game: Creating a Warm and Exciting 

Atmosphere for an Interactive Game Conference 

15.40 to 17.15 Oral presentation and Workshop*** 

17.15 to 18.00 
ISAGA Aeeembly Meeting  

(3rd, Room 315) 

18.30 to 20.30 

Reception**  

Poster presentation 
(Poster ID 115, 126, 137) 

 

 

 

* 2nd Floor, Room 217, Sirividhaya Building  

** Lunch is at 2nd Floor, Room 219, Sirividhaya Building 
*** 3rd, 4th Floor, Sirividhaya Building, for Oral presentation and Workshop 
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 Parallel sessions (Day I) 

 

Room I (Oral) 
[P1] New Game 1 

(315, Fl. 3rd) 

Room II (Oral) 
[P2] Disaster1 

(324, Fl. 3rd) 

Room III (Oral) 
[P3] Public Safety 

(326, Fl. 3rd) 

Room IV (Oral) 
[P4] i-Thonburi 

(327, Fl. 3rd) 

15.40 
to 

16.10 

108 Shalbafan, S.: 
Hooshmand - Intelligence and 
Emotion and Entangled in a 
Simulation Game. 

153 Jakubowski, M.: 
Research on User Experience 
in Risk Management Alternate 
Reality Game 

226 Naivinit, W.: 
FoodSecurityRisk Role Playing 
Game and FoodSecurityRisk 
Agent-Based Simulation to 
Represent Relationship 
Between Seasonal Flooded 
Forest Ecosystem and Local 
Food Security 

252 Indrangura Na 
Ayudthya, P.: 
Games And Simulations To 
Develop School Administrators 
to Comply With Good 
Governance Principle for 
Graduate Students in 
Educational Administration 
Program, Thonburi University, 
Thailand 

16.10 
to 

16.40 

130 Shibata, T.: 
A Sugoroku Game with 3D 
Periodic Chart for Active 
Learning of Elements 

143 Toyoda, Y.: 
Enhancing Social Resilience of 
Students by Applying Gaming 
Simulation for Community-
based Disaster Risk 
Management to Disaster 
Education 

237 Sripian, P.: 
HalluciFaer: Educational Game 
about Drug Addiction 

262 Thongsuk, S.: 
i- Thonburi Intelligent Rally 

16.40 
to 

17.10 

263 Uthai, P.: 
Matching Game of Teaching 
Information System for 
Primary Students 

209 Shimizu, H.: 
A Study on Effect on Quality 
of Life by “Disaster 
Information Mismatch” among 
Residents and Public Sector 
after Big Earthquake in 
Historic Cities Using scenario 
experiment-Construction of 
Gaming with Scenario 

196 Matsuki, T.: 
Providing the new recognition 
to protect the village by wild 
animal with local people by 
residents in measures against 
wildlife in Japan 

198 Matsuki 
Development of Gaming and 
Simulation Teaching Materials 
which is Called Dear, Deer on 
Relation between Humans and 
Animals in Depopulated Areas 

235 Samarnrak, C.: 
Improvement of Student 
Comprehension in Circuit using 
Crack the Circuit Online Game 

 

 Parallel sessions (Day I) 

 

Room V (Oral) 
[P5] SCM, Logistics 

(419, Fl. 4th) 

Room VI (Workshop) 
[W1] 

(328, Fl. 3rd) 

Room VII (Workshop) 
[W2] 

(329, Fl. 3rd) 

Room VIII (Workshop) 
[W3] 

(423, Fl. 4th) 

15.40 
to 

16.10 

160 Hillegersberg, J. 
A Simulation Game for 
Anticipatory Scheduling of 
Synchromodal Transport 

159 Dumblekar, V.: 
CLIPPER, a Game in Ideation 

166 Titton, L. A.: 
Active Learning Platform for 
Educational Simulations & 
Games 

150 Kikkawa, T.: 
ISAGA2019 Countdown 
Special Session by JASAG: 
Retrospection and the 
Prospection 

16.10 
to 

16.40 

178 Zhang, C.: 
A Simulation Game of Patient 
Transportation 

16.40 
to 

17.10 

- 
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Programme overview (Day-II) 

Day II 10 July 2018 

08.30 to 09.00 Registration* 

09.00 to 10.00 

Keynote* - IV 
Kanegae, H. 

"Shifting for Gamish Multilarity Society in our near future” 

10.30 to 12.30 Oral presentation and Workshop*** 

12:30 to 13:30 

Lunch** 

Poster presentation 
(Poster ID 113, 201, 257) 

13.30 to 17.00 Oral presentation and Workshop*** 

 

* 2nd Floor, Room 217, Sirividhaya Building  

** Lunch is at 2nd Floor, Room 219, Sirividhaya Building 
*** 3rd, 4th Floor, Sirividhaya Building, for Oral presentation and Workshop 
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Parallel sessions (Day II) 

Room I (Oral) 
[P6] New Game 2 

(315, Fl. 3rd) 

Room II (Oral) 
[P7] Analogue v. Digital 

(324, Fl. 3rd) 

Room III (Oral) 
[P8] Education 

(326, Fl. 3rd) 

Room IV (Oral) 
[P9] NEO SG1 

(327, Fl. 3rd) 

10.30 to 
11.00 

125 Kaneko, T.: 
Business Game Promoting Supply 
Chain Collaboration Education at 
Universities 

191 Freese, M.: 
Digital Versus Analogue 
Multi-Player Gaming: 
Comparing Learning 
Outcomes 

131 Matsuda, T.: 
Virtual Lesson Game for 
Prompting Teachers to Change 
Their Instructional Style to 
Promoting the Integration and 
Utilization of Knowledge in 
Problem-solving 

127 Harviainen, J. T.: 
Educational Gamification: 
Challenges to Overcome – and to 
Enjoy 

11.00 to 
11.30 

154 Jakubowski, M.: 
How Big is Game Design Phase in 
Current Corporate Gamification – 
literature and case review 

181 Nammakhunt, A.: 
Integrating Situation-based and 
Simulation-based Approaches 
for Teaching Computer 
Network Design 

164 Kobayashi, S.: 
How Can we ensure Middle 
School Students Acquire 
Economic Thinking? 

221 Sugino, H.: 
A Thousand Chrono-scapes: 
Simulation & Gaming for 
Strategical Future Visioning 

11.30 to 
12.00 

158 Hamada, R.: 
How to describe large business on 
business game: As an illustration of 
General Construction Company 

210 Pattamaroj, K.: 
Disrupting Traditional 
Business Test by Internet 
Based Simulation Game 

109 Wittenzellner, H. W.: 
Learning Tools in Primary 
Schools through Augmented 
Print 

268 Denpaiboon, C.: 
Service Learning and Simulations 
Games With their Relationships to 
Learning 

Lunch 

[P11] Language Education [P12] Environment [P13] New Technology [P14] Decision Making 

13.30 to 
14.00 

229 Leigh, E.: 
Playing ‘Language Games’ at the 
Boundaries and Intersections of 
Simulation/ Simulations and Games 

138 Suzuki, K.: 
Design of Simulation and 
Gaming to Promote the Energy 
Transition from Fossil Fuels to 
Renewables 

122 Nattawuttisit, S.: 
Learning Yourself via AI Dolls 

134 Hidayatno, A.: 
Model Conceptualization on 
Computer Simulation Game 
Development to Learn Group 
Decision Making in Supply Chain 
Management 

14.00 to 
14.30 

215 Tanasavate, K.: 
Using Games in Communica-tive 
Language Teaching Classroom to 
Improve Students’ English 
Communica-tion Skills: A Case 
Study of Rajamangala University of 
Technology Srivijaya, Trang 
Campus, Thailand 

165 Wimolsakcharoen, W.: 
Gaming and Simulation to 
Explore Harvesters’ Decision-
Making Process of Non-timber 
Forest Products (NTFPs) in 
Community Forests 

224 Nomura, T.: 
Development of New 
Educational Dummy Doll for 
Assessing Educational Robotics 
Activities Authentically by 
Putting Students in its shoes 

173 Onishi, S.: 
Skill Combination Game for 
Resolving Acceptance Concern in 
Civic Tech Collaboration 

14.30 to 
15.00 

145 Chantarangkul, V.: 
Using Communicative Games in 
English for Edutainment 

168 Phoomirat, R.: 
Board Game for Collective 
Learning on Green Roof 
Ecosystem Services 

169 Suksri, S.: 
Designing and Developing a 3D 
Human Anatomy for Learning 
Media by Aug-mented Reality 
Technology 

225 Naivinit, W.: 
Using Role-Playing Game to 
Build Shared Representation of 
Piping Irrigation System Towards 
Collective Water Management at 
Community Level 

15.00 to 
15.30 

120 Wilang, J. D.: 
Virtual Reality for Undergraduate 
English Language Learners: A 
Formative Study 

172 Pinmaneenopparat, S.: 
Community Forest Card Game 
for Learning Interactions 
among Ecosystem 
Components in Community 
Forest with Local Stakeholders 

216 Ćwil, M. K.: 
Empirical Studies on the Role of 
Matchmaking in Mobile eSports 
Players Engagement 

203 Ono, S.: 
Problem Formulation for Climate 
Change Adaptation in Japanese 
Heavy Snowfall Districts for 
Gaming-based Consensus 
Building 

15.30 to 
16.00 

256 Noiwong, A.: 
The Implementation of Culturally 
Integrated Simulation Approach to 
Teaching English for Journalism 
Course: A Preliminary Study 

182 Zaima, K.: 
A Methodology for an 
Environmental Learning based 
on Green Multi-dimensional 
Bookkeeping System 

220 Nomura, T.: 
Development of New 
Instructional Design Training 
System Based on Learning by 
Observation Method Using a 
Service Robot Platform 

204 Freese, M.: 
From Discussion to Games- 
Facilitating Interactions between 
Experts from Aviation and 
Humanitarian Aid 

16.00 to 
16.30 

241 Nagahara, J.: 
Bibliobattle: A Reading 
Competition Game 

- - 218 Winniczuk, A.: 
Process Mining for Analyzing 
Decision Making Process in 
Business Simulation Games 
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 Parallel sessions (Day II) 

 Room V (Oral) 
[P10] Business 1 

(419, Fl. 4th) 

Room VI (Workshop) 
[W4] [W5] 

(328, Fl. 3rd) 

Room VII (Workshop) 
[W6] [W7] 

(329, Fl. 3rd) 

Room VIII (Workshop) 
[W8] 

(423, Fl. 4th) 

10.30 
to 

11.00 

132 Moeis, A. O.: 
Developing Serious Games for 
Corporate Learners: A Case 
Study in Operations 
Management Game 

146 Sermsook, K.: 
Using a Game to Promote 
Students’ Self- correction of 
Grammatical Errors 

141 Otsuki, T.: 
Cacao Plantation (A Game for 
Development Education) 

205 Iwasa, N.: 
“Simulation Game, Project 
PAL”: iKoru" Place-based 
Active Learning for 
Empowering Young 
Indigenous Leaders through 
Entrepreneurship 11.00 

to 
11.30 

170 Asai, M.: 
A Business Game for “Eigyou” 
Practitioners to Understand the 
Importance of "Integrative 
Bargaining" 

11.30 
to 

12.00 

133 Destyanto, A. R.: 
Co-Creating Prototype 
Improvement using 
Participatory Design on the 
Development of a Serious 
Game in Financial Literacy 
Skills 

265 Zuern, B.: 
Active Inactivity – the 
Facilitator’s Role and Methods 
of Debriefing 

136 Manoharan, J.: 
Invoking Emotions for Deeper 
Learning, Through Games: 
Triggering Emotions for 
Meaningful Learning 

12.00 
to 

12.30 

- 

Lunch 

 [P15] New Game 3 [W9] [W10] [W11] [W12] [W13] [W14] 

13.30 
to 

14.00 

162 Titton, L. A.: 
An Innovative Application for 
an Innovative Technology 
Centre Using S&G Theory 

266 Zuern, B.: 
A Gaming Experience on 
Struggling between 
Individualism, Coalitions and 
Collective Aims 

245 Podgorski, B.: 
Augemented Reality in  
Finance Learning Games 

171 Toyoda, Y.: 
Gaming Simulation for 
Problem-based Learning (PBL) 
in Higher Education 

14.00 
to 

14.30 

180 Lee, H.: 
Gaming Simulation of 
Intergenerational Social 
Conflict Problem in Declining 
Birthrate Society (A Case study 
on Choosing the Location for 
Nurseries) 

14.30 
to 

15.00 

156/1 Dumblekar, V.: 
Team Interactions in a 
Simulation Game: Salad Bowl 

208 Shimizu, H.: 
A Simulation and Gaming in 
the Future Discussed by Young 
Researchers 

188 Wardaszko, M.: 
HOTEL STARS game 

15.00 
to 

15.30 

195 Chen, M.: 
Making Absurdist Games 

211 Rithdaychar, K.: 
Self-Esteem Building Activity: 
Personality Development of 
Thonburi University 

15.30 
to 

16.00 

176 Kanoksirirujisaya, N.: 
Racing Competition Simulation 
for Developing Mechanical 
Skills 

16.00 
to 

16.30 

- - 

16.30 
to 

17.00 

- - - 
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Programme overview (Day-III) 

Day III 11 July 2018 

08.30 to 09.00 Registration* 

09.00 to 10.00 
Keynote* - V 

Wortley, D. 
Next Generation Games-based Learning with Virtual Reality and 360 Camera Technologies 

10.30 to 12.30 

Prenary* 
Dumblekar, V. 

Understanding Team Interactions in a Simulation Game 

12:30 to 13:30 Lunch** 

13.30 to 17.30 Oral presentation and Workshop*** 

 

* 2nd Floor, Room 217, Sirividhaya Building  

** Lunch is at 2nd Floor, Room 219, Sirividhaya Building 
*** 3rd, 4th Floor, Sirividhaya Building, for Oral presentation and Workshop 

 
  

10



     

 
 

 

 Parallel sessions (Day III) 

 

Room I (Oral) 
[P16] New Game 4,  

(315, Fl. 3rd) 

Room II (Oral) 
[P17] SCM, Logistics 2 

(324, Fl. 3rd) 

Room III (Oral) 
[P18] Urban Design 

(326, Fl. 3rd) 

Room IV (Oral) 
[P19] Active Learning 

(327, Fl. 3rd) 

13.30 to 
14.00 

267 Srikun, D.: 
Online Games for Teaching 
Stereochemistry to High School 
Students  

147 Mizuyama, H.: 
Designing a Human Computation 
Game for Enhancing Early-Phase 
Movie Box Office Prediction 

107 Kaneda, T.: 
Prototyping a Consensus 
Building Game for right-
Conversion Type Redevelopment 
Project 

104 Bunbut, T.: 
In-flight Services Simulation: 
Cooperative Learning through 
Theory and Practice 

14.00 to 
14.30 

190 Gomi, Y.: 
Development of a Business-
Simulation Game Aiming to 
Cultivate the Ability to 
Comprehend Financial 
Statements 

217 Ćwil, M. K.: 
Gamification in Transportation 
Context - A Literature Review 

247 Otoiu, C.: 
City of Emotions – Case Studies 
for a Broader Scope of 
Intervention 

111 Sugino, C.: 
Scaffolding Simulations with 
Scripts: A Case Study of Active 
Learning in a Japanese 
University 

14.30 to 
15.00 

214 Kamm, B.: 
Experience Design for 
Understanding Social 
Withdrawal (Employing a Live-
Action Role-Play (LARP) to 
Empathize with Hikikomori in 
Japan) 

189 Roukouni, A.: 
Simulation Games to Foster 
Innovation: Insights from the 
Transport and Logistics Sector 

163 Ito K.: 
A Study about the Changes of 
Participants’ Impressions through 
a Brainstorming Group Work 

200 Baba, H.: 
Educational Effects of Active 
Learning in Succeeding Lessons; 
A Case Study of Game Use in a 
History Lesson Curriculum 

15.00 to 
15.30 

[P20] NEO SG2 193 Sato, M.: 
How Different Commercial Rules 
Affect Actors and Waste in Milk 
Supply Chain 

[W15] Regionnal  
Consensus 

135 Destyanto, A. R.: 
Using Serious Simulation Game 
to Enhance Students Learning 
Motivation in Facility Layout 
Course 

179 Nakamura, M.: 
Physical and Mental 
Environments for Simulation and 
Gaming: The Important Role of a 
Facilitator 

199 Oyamada, S.: 
“Wadakamari Gaming” Which 
Promotes Players' Viewpoint 
Switching in Consensus Building 

15.30 to 
16.00 

106 Leigh, E.: 
What is Required of the Person 
Facilitating Simulations and 
Games in Diverse Knowledge 
Contexts? 

[P21] Agent Based S&G 219 Erdbrink, A.: 
The Context Dependency of Four 
Popular Persuasive Game Design 
Principles 

239 Kurahashi, S.: 
Agent-Based Gaming for Two-
Sided Electricity Markets 

16.00 to 
16.30 

 149 Ogibayashi, S.: 
Model Structure of Agent-Based 
Artificial System Responsible for 
Reproducing Bullying 
Phenomenon 

 

 

 Parallel sessions (Day III) 

 
Room V  

(419, Fl. 4th) 

Room VI (Workshop) 
[W16] [W17] 

(328, Fl. 3rd) 

Room VII (Workshop) 
[W18] [W19] [W20] 

(329, Fl. 3rd) 

Room VIII (Workshop) 
[W21] [W22] 

(423, Fl. 4th) 

13.30 to 
14.00 

- 167 Titton, L. A.: 
Neo-simulation in Action: 
Gamebound as a Customer 
Formative Tool on 
Innovative Products and 
Services 

228 Nimnual, R.: 
The Study of Virtual Reality Fully 
Immersive Game with Hearing Impaired 
Children 

110 Wittenzellner, H. W.: 
Gamified Learning through Augmented Print 
in Primary Schools 

14.00 to 
14.30 

- 

14.30 to 
15.00 

- 183 Matsui, H.: 
“The Automotive 
Subcontracting Factory 
Game” and “The Mars 
Message” - Simple game for 
economics/MBA education 
in Japan 

15.00 to 
15.30 

- 241/1 Nagahara, JJ.: 
Bibliobattle: A Reading Competition 
Game 

258 Promduangsri, P.: 
Thinking and Discussing about Sustainability 
Values through a Simple Game 

15.30 to 
16.00 

- 242 Suwanwongse, S.: 
Boost up Your Cognitive Domain 
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Programme overview (Day-IV) 

Day IV 12 July 2018 

08.30 to 09.00 Registration* 

09.00 to 10.00 

Keynote* - VI 
Wenzler, I. 

The 10 commandments of effective game facilitation: A practitioners view 

10.30 to 12.30 Oral presentation and Workshop*** 

12:30 to 13:30 Lunch** 

13.30 to 14.30 ISAGA Assembly Meeting * 

14.30 to 18.00 

Workshop ISAGA* 
Kriz, W. C.  and Manahl, W. 

Countdown for the ISAGA Gaming Simulation Time Capsule –  
almost 50 Years of Sharing Wisdom;  [W28]  ID174 

18.30 to 20.30 Farewell Dinner 

 

* 2nd Floor, Room 217, Sirividhaya Building  

** Lunch is at 2nd Floor, Room 219, Sirividhaya Building 
*** 3rd, 4th Floor, Sirividhaya Building, for Oral presentation and Workshop 
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Parallel sessions (Day IV) 

Room I (Oral) 
[P22] NEO SG2 

(315, Fl. 3rd) 

Room II (Oral) 
[P23] Business 2 

(324, Fl. 3rd) 

Room III (Oral) 
[P24] Disaster2 

(326, Fl. 3rd) 

Room IV (Oral) 

(327, Fl. 3rd) 

10.30 
to 

11.00 

243 Teach, R.: 
What Business Simulations 
Teach: The Effect of 
Debriefing 

128 Ito S.: 
Development of a Card Game 
to Learn Patent Law Using a 
Gaming Simulation Technique 

152 Toyoda, Y.: 
Gaming Simulation for 
Enhancing Resilience and 
Managing the Unexpected 

11.00 
to 

11.30 

151 Kikkawa, T.: 
The Effects of Debriefing on 
the Performance and Attitude 
of Austrian University Students 

192 Takahashi, M.: 
Towards Predicting High 
Potential Technologies with 
Link Mining 

202 Sakai, K.: 
A Study on Participatory 
Evacuation Planning in Tourist 
Areas Using Agent Simulation 

11.30 
to 

12.00 

148 Kornevs, M.: 
Gaming Simulation Validation. 
Matching Participants’ 
Worldviews with Their 
Decisions 

207 Roungas, B.: 
Eliciting Requirements of a 
Knowledge Management 
System for Gaming in an 
Organization: The Role of 
Tacit Knowledge 

227 Nakavisute, I.: 
Proposal of Simulation and 
Gaming(S&G) Model for 
Natural Disaster Management 

12.00 
to 

12.30 

187 Wardaszko, M.: 
Simulation Game Complexity 
Perception an Approach to The 
Research Model 

123 Mayer, I. S.: 
Learning Efficacy among 
Executives and Students of an 
Organizational Growth Game 

Parallel sessions (Day IV) 

Room V (Oral) 

(419, Fl. 4th) 

Room VI (Workshop) 
[W23] [W24] 

(328, Fl. 3rd) 

Room VII (Workshop) 
[W25] 

(329, Fl. 3rd) 

Room VIII (Workshop) 
[W26] [W27] 

(423, Fl. 4th) 

10.30 
to 

11.00 

140 Wolf, M. R.: 
Nine Psychographic Player 
Types for Competence 
Developing Games 

261 Wenzler, I.: 
Serious Games and Simulations 
for Managing Transformational 
Change 

197 Titton, L. A.: 
Neosimulation and Gaming 
Applied to Business: Collective 
Learning in a Technology Park 

11.00 
to 

11.30 

11.30 
to 

12.00 

177 Kanoksirirujisaya, N.: 
Gaming-Simulation of Car 
Racing Competition 

184 Wortley, D. J.: 
360 Video, Storytelling and 
Gamification for Immersive 
Education 

12.00 
to 

12.30 

13



     

 
 

 

 

Programme overview (Day-V) 

Day V 13 July 2018 

08.30 to 09.00 Registration* 

09.00 to 17.00 Excursion* 

  

 

* 2nd Floor, Room 217, Sirividhaya Building  

** Lunch is at 2nd Floor, Room 219, Sirividhaya Building 
*** 3rd, 4th Floor, Sirividhaya Building, for Oral presentation and Workshop 
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Reminders for the benefit of everyone 

You are kindly requested to read these notes carefully.  They will help you to gain respect from 

colleagues and to show respect, both as presenter (session leader) and as delegate (session participant). 

 Times and rooms are indicated on the programme plans at the start of this book. 

 Presenters.  Please: 

o Check your room and equipment well before your session, during a break or at lunch.  

You need to make sure that your PowerPoint show is working on the computer provided, 
or that the digital projector will work with your own computer.  You will not have time at 

the start of your session to do this. 

o Start and end your session on time.  If you were not able to start on time, you must still 

finish on time!!  If someone steals time from your session, this does not give you the right 

to steal time from others!! 

o Go to your room five minutes early, even if you have to leave your previous session 
before it finishes – but please leave discretely. 

o Do NOT read from a written text.  Participants will go to sleep!! 

o Get people to participate as much as possible. 

o Provide ample time at the end for people to ask questions.  Invite them to ask questions. 

 Participants:  Please: 

o Arrive at your session in good time, so that it can start on time. 
 If you really must be late, please avoid entering the room at the front (near the speaker), but rather 

through a door at the back. 

o Show respect for the presenter by refraining from chatting about things irrelevant to the 
session.  If you wish to chat with your friend, go out of the room!! 

o Show your interest in the session by asking questions at the end. 

 Mobile phones.  Switch off your mobile phones before you go to any session. 

 No smoking near the session rooms or in corridors.  Go right outside of the building. 
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Committees 
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   -  Post Proceeding Committee : PPC 

   -  Management Committee : MC  

Organizational Committee 
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 Dr. Thanayus Thanathiti ThaiSim, Mahidol U., Thailand 
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Sciencetific Committee 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Members from ThaiSim: 
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 Dr. Vinod Dumblekar  SC Co-Chair, ThaiSim, MANTIS, India 
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 Dr. Toshiyuki Kaneda  Nagoya Institute of Technology 
 Dr. Ryoju Hamada  ThaiSim, JASAG, SIIT, Thammasat U, Thailand 
 
 

Management Committee 
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 Dr. Urairat Yamchuti  MC Chair & FC Chair, ThaiSim, Thonburi U., Thailand  
 Dr. Songsri Soranastaporn  MC- Co-Chair, ThaiSim, Mahidol U., Thailand  
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Local Arrangements 
 

 

 

 Venue and Related issue of Mahidol University: 

 Dr. Thanayus Thanathiti & his team ThaiSim, Mahidol U., Thailand 
 Dr. Natthapong Chanyoo ThaiSim, Mahidol U., Thailand 
 Dr. Prarudar Chansong ThaiSim, Mahidol U., Thailand 
 Dr. Yuwadee Tirataradol ThaiSim, Mahidol U., Thailand 
 Dr. Sunanta Wilaisilp ThaiSim, Mahidol U., Thailand 
 Dr. Panicha Nitisakunwut ThaiSim, Mahidol U., Thailand  
 

 
 

 

 Registration Stuff, Transportation, Food & Breaks, Printing, and Excursion: 

 Dr. Urairat Yamchuti & her team  MC Chair & FC Chair, ThaiSim, Thonburi U., Thailand 
 Dr. Noppawan Yamchuti ThaiSim, Thonburi U., Thailand  
 

 
 

 

 ConfTool Related Issue: 
 Dr. Settachai Chaisanit ThaiSim, Sripathum U., Thailand 
 Dr. Anake Nammakhunt ThaiSim, Thonburi U., Thailand 
 Dr. Songsri Soranastaporn MC- Co-Chair, ThaiSim, Mahidol U., Thailand 
 

 
 

 International Related Issue: 

 Dr. Ryoju Hamada MC Co-Chair, JASAG & ThaiSim, Thammasat U., Thailand  
 

 
 

 

 Local Advertisement via Post-mail: 

 Dr. Songsri Soranastaporn  MC- Co-Chair, ThaiSim, Mahidol U., Thailand  
 Panida Nootawee ThaiSim, Mahidol U., Thailand 
 Ratchaneekorn Nantikanjana ThaiSim, Mahidol U., Thailand 
 

 
 

 

 Track Chair Assignment: 

 Dr. Settachai Chaisanit  ThaiSim, Sripathum U., Thailand 
 Dr. Songsri Soranastaporn  MC- Co-Chair, ThaiSim, Mahidol U., Thailand  
 

 
 

 

 Program Book and Pre-Proceedings: 

 Dr. Pongchai Dumrongrojwatthana  SC Co-Chair, ThaiSim, Chulalongkong U., Thailand 
 Dr. Urairat Yamchuti MC Chair & FC Chair, ThaiSim, Thonburi U., Thailand 
 Dr. Songsri Soranastaporn  MC- Co-Chair, ThaiSim, Mahidol U., Thailand  
 Dr. Heide Lukosch TU Delft, Netherlands 
 Dr. Vinod Dumblekar  SC Co-Chair, MANTIS, India 
 Dr. Precha Thavikulwat  Towson U., Maryland, USA 
 Dr. Ratchadawan Nimnual  KMUTT, Thailand 
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 Dr. Tanporn Trakantalerngsak Mahidol U., Thailand 
 Dr. Sahattaya Sittivised  ThaiSim, CRRU, Thailand 
 

 
 

 

 Openning Ceremony Related Issue: 

 Dr. Songsri Soranastaporn  MC- Co-Chair, ThaiSim, Mahidol U., Thailand 
 Dr. Panornuang Sudasna Na Ayudhya ThaiSim, BSU., Thailand 
 

 
 

 

 Registration, Name Tag, Folder, Bad, Stationary, Pre-Proceedings CD,  
 Program Book Related Issue: 

 Dr. Nophawan Yamchuti ThaiSim, Thonburi U., Thailand 
 Dr. Urairat Yamchuti & her team  MC Chair & FC Chair, ThaiSim, Thonburi U., Thailand 
 

 
 

 

 Keynote Session Moderator: 

 Dr. Sunanta Wilaisilp ThaiSim, Mahidol U., Thailand 
 Dr. Suppachai Chanwanakul ThaiSim, Mahidol U.,  Thailand 
 Dr. Karunsuppamas Engchuan ThaiSim, Kasetsart U., Thailand 
 

 
 

 

 Inviting the Minister to Open the Conference: 

 Dr. Settachai Chaisanit ThaiSim, Sripathum U., Thailand 
 Dr. Songsri Soranastaporn  MC- Co-Chair, ThaiSim, Mahidol U., Thailand  
 

 
 

 Invite the President of Mahidol U to Welcome Participants of the Conference: 

 Dr. Thanayus Thanathiti ThaiSim, Mahidol U., Thailand  
 

 
 

 

 Souvenir for the Minister, the President, Keynote speakers, ISAGA Board: 

 Dr. Urairat Yamchuti & her team MC Chair & FC Chair, ThaiSim, Thonburi U., Thailand 
 Dr. Noppawan Yamchuti ThaiSim, Thonburi U., Thailand 
 

 
 

 Trophy for Co-hosts: 

 Dr. Urairat Yamchuti & her team  MC Chair & FC Chair, ThaiSim, Thonburi U., Thailand 
 

 
 

 

 Performance Thonburi University: 

 Dr. Urairat Yamchuti & her team  MC Chair & FC Chair, ThaiSim, Thonburi U., Thailand  
 Dr. Noppawan Yamchuti ThaiSim, Thonburi U., Thailand 
 

 
 

 

 Speeches: Report, Welcome, and Opening: 

 Dr. Natsarun Leesirisearn ThaiSim, BBC, Thailand 
 Dr. Songsri Soranastaporn MC- Co-Chair, ThaiSim, Mahidol U., Thailand 
 Dr. Woraporn Tarangkoon ThaiSim, RMUTSV, Thailand 
 

 
 

 

 Receptions and Participants Related Issue: 

 Dr. Songsri Soranastaporn  MC- Co-Chair, ThaiSim, Mahidol U., Thailand  
 Dr. Ratchadawan Nimnual ThaiSim, KMUTT, Thailand 
 Dr. Settachai Chaisanit  ThaiSim, Sripathum U., Thailand 
 Dr. Suthat Klaysuwan  ThaiSim, CRRU, Thailand 
 Dr. Sahattaya Sittivised  ThaiSim, CRRU, Thailand 
 Dr. Apirak Songrak ThaiSim, RMUTSV, Thailand 
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Speeches of the President of ThaiSim 
 

The Deputy Minister of Education, Clinical Professor Udom Kachintorn, the President of Mahidol 

University, the committees, colleagues, distinguished guests and all participants. On behalf of the 

organizer of the 49th Annual Conference 2018 of International Simulation and Gaming Association 

(ISAGA) on the theme, Active Learning and Neo-Simulation & Gaming: Sharing Wisdom and the 10th 

International ThaiSim Conference, 2018: Sharing and Learning for Games and Simulations in Thailand 

4.0. I am exceedingly grateful that the Deputy Minister of Education, Clinical Professor Udom Kachintorn 

has agreed to preside over the opening ceremony of the 49th Annual Conference 2018 of International 

Simulation and Gaming Association (ISAGA) and the 10th International ThaiSim Conference, 2018. 

This conference is the 10th Annual International conference that our association, the Thai Simulation and 

Gaming Association (ThaiSim), has organized. The main objective of this Conference is to share valuable 

research, vision, and guidance relating to the use of games and simulations across the academic field under 

the themes, Active Learning and Neo-Simulation & Gaming: Sharing Wisdom and “Sharing and Learning 

for games and simulations in Thailand 4.0”, in which new insights and teaching methods for further 

national development in education are explored. The ISAGA conference has there are 87 research papers, 

28 workshops, and 9 posters to be presented in nine conference rooms. The contributors in this Conference 

include both Thai and foreign participants. To organize this conference, our association has received 

considerable support from faculty members, educators, and many educational institutes as follows: 

1. Mahidol University, Bangkok, Thailand 

2. Thonburi University, Bangkok, Thailand  

3. Thailand Convention and Exhibition Bureau (also known as TCEB) 

4. Rajamangala University of Technology Srivijaya, Trang, Thailand  

5. Bansomdejchaopraya Rajabhat University, Bangkok, Thailand 

6. Chiang Rai University, Chiang Rai, Thailand  

7. King Mongkut’s University of Technology Thonburi, Bangkok, Thailand  

8. Sripatum University, Chonburi Campus, Chonburi, Thailand 

10. Thai Association of Teachers of French under the patronage of HRH Princess Maha Chakri Sirindhorn, 

founded by HRH Princess Galyani Vadhana Krom Luang Naradhiwas Rajanagarindra (Association 

Thailandaïse des Professeurs de Français / ATPF)  

Particularly, this Conference would have not been completely organized without the great assistance of 

Mahidol University and others that collaborated fully with our association. We truly appreciate their 

dedication.  

On this occasion, I would like to invite the President of Mahidol University to give the welcome speech 

for the 49th Annual Conference 2018 of International Simulation and Gaming Association (ISAGA) and 

the 10th Annual International convention.  

Thank you. 

Dr. Urairat Yamchuti 

Vice President, Thonburi University, Thailand 

President, ThaiSim  
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Opening speeches 

 

Opening Speech of the Deputy Minister of Education, Udom Kachintorn 

for The 2nd National Conference on Humanities and Social Sciences:  

and 

The 49th Annual ISAGA Conference 2018 

Active Learning and Neo-Simulation & Gaming: Sharing Wisdom 

 

On 9th July 2018 

At Grand hall, 2nd Floor of Siriwittaya Building, Faculty of Liberal Arts, 

Mahidol University, Salaya, Nakorn Pathom, Thailand 

 

The Deputy Minister of Education, the President of Mahidol University, the President of ISAGA, Dean 

of the Faculty of Liberal Arts, the committees, distinguished guests and all participants. 

 

On behalf of the organizer of the 49th Annual Conferenc 2018 of International Simulation and Gaming 

Association (ISAGA) on the theme “Active Learning and Neo-Simulation & Gaming: Sharing Wisdom”, 

the 5th National and the 10th ThaiSim Conferences, 2018: Sharing and Learning for Games and Simulations 

in Thailand 4.0., I would like to express my warm welcome to all participants. 

In the ISAGA conference this year, there will be 87 research papers, 28 workshops, and 9 posters to be 

presented in nine conference rooms. The contributors in this Conference include both Thai and foreign 

participants. To organize this conference, our association has received considerable support from faculty 

members, educators, and many educational institutes. 

Last but not least, this Conference would have not been successful without the great support of Mahidol 

University and other institutions that collaborated closely with our association. We truly appreciate their 

dedication. 

 

Should you have any queries or inconvenience during the conference, please don’t hesitate to contact our 

staff. 

 

I may now wish you a wonderful and fruitful conference. 

 

Thank you very much. 
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Conference Speech of the President, Mahidol University,  

Professor Banchong Mahaisavariya, M.D. 

for the 2nd National Conference on Humanities and Social Sciences 

and 

The 49th Annual ISAGA Conference 2018 

Active Learning and Neo-Simulation & Gaming: Sharing Wisdom 

 

On 9th July 2018 

At Grand hall, 2nd Floor of Siriwittaya Building, Faculty of Liberal Arts, 

Mahidol University, Salaya, Nakorn Pathom, Thailand 

 

The Deputy Minister of Education, Clinical Professor Udom Kachintorn (ศาสตราจารย์ คลินิกนายแพทย์อุดม คชินทร), 
the President of the Thai Simulation and Gaming Association (ThaiSim), the committees, ISAGA, 

JASAG, Dean of the Faculty of Liberal Arts, distinguished guests and all participants. 

On behalf of Mahidol University, as a host of the 2nd National Conference on Humanities and Social 

Sciences, and a co-host of the 49th Annual ISAGA Conference, I am exceedingly grateful that the Deputy 

Minister of Education, Clinical Professor Udom Kachintorn, has agreed to preside over the opening 

ceremony of these two conferences. 

This year, the 2nd National Conference on Humanities and Social Sciences is held on July 9th, 2018 under 

the topic “Learning Diversity for Quality of Life”. The main objectives of the conference are to open 

opportunities for researchers and young researchers in the field to share their research studies, and to 

strengthen academic networks for future collaborations in academia. In the afternoon, there will be a 

parallel session of research papers in humanities, social science, routine to research (R2R), and students’ 

projects. After the review process, there have been 38 papers accepted for the presentations in the 

conference. 

Moreover, in organizing the 49th Annual ISAGA Conference 2018:  Active Learning and Neo-Simulation 

& Gaming: Sharing Wisdom, the Faculty of Liberal Arts has collaborated with 9 institutions to host the 

first international conference on gaming and simulations to hosted in Thailand. These nine institutions 

include: 

1. The Thai Simulation and Gaming Association, 

2. Thonburi University, 

3. Thailand Convention and Exhibition Bureau (TCEB), 

4. Rajamangala University Srivijaya, Trang Campus, 

5. Bansomdej Chaophraya Rajbhat University, 

6. Chiang Rai Rajabhat University, 

7. King Mongkut University of Technology Thonburi, 

8. Sripathum University, Chonburi Campus, and 

9. Thai Association of Teachers of French under the patronage of HRH Princess Maha Chakri Sirindhorn 

 

 

 

The main objective of this international conference is to share valuable research, vision, and guidance in 

the use of games and simulation to enhance learning and promote the quality of life. This year 87 research 

papers, 28 workshops, and 9 posters will be presented and run during this five-day course. 
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Lastly, I would like to give special thanks to members of the Japan Association of Simulation and Gaming 

(JASAG) for their generosity on academic contribution. The organizing team strongly hopes that the 

conference will be fruitful, inspires young researchers, and extends academic network among participants. 

 

On this occasion, I would like to ask the Deputy Minister of Education to deliver the opening remarks for 

the conferences. 

 

The Deputy Minister, please.  
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Welcome Speech   

Welcome Speech of the Dean, Faculty of Liberal Arts, Mahidol University,  

Assistant Professor Dr. Thanayut Thanathiti 

for The 2nd National Conference on Humanities and Social Sciences: Learning Diversity  

for Quality of Life 

and 

The 49th Annual ISAGA Conference 2018: 

Active Learning and Neo-Simulation & Gaming: Sharing Wisdom 

 

On 9th - 13th  July 2018 

At Grand hall, 2nd Floor of Siriwittaya Building, Faculty of Liberal Arts, 

Mahidol University, Salaya, Nakorn Pathom, Thailand 

--------------------------------- 

 

The Deputy Minister of Education, the President of Mahidol University, the Presidents of ThaiSim and 

ISAGA, the committees, distinguished guests and all participants. 

 

First of all, may I introduce myself: my name is Assistant Professor Thanayus Thanathiti, Dean of the 

Faculty of Liberal Arts, Mahidol University. On behalf of the Faculty of Liberal Arts, I would like to 

extend my warm welcome to all guests to the 2nd National Conference on Humanities and Social Sciences 

and the 49th Annual ISAGA Conference. 

 

It is an honor of the Faculty of Liberal Arts to host these wonderful conferences. We have the privilege of 

holding the conferences in the beautifully equipped Siriwittaya Building of Salaya Campus. I would like 

to thank you all organizing members for their kind support in arranging conference facilities. If you have 

any problems or inconvenience, please contact our staff. They are happy to assist you. However, please 

accept our apologies for any inconvenience we may have caused. 

 

Before closing, I have to extend further thanks to all of our networking institutions, who greatly helped in 

organizing these conferences. 

 

Let me now close by wishing you a delightful and stimulating week during the conferences. 

 

Thank you. 

 

*********  
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Reminder 

 

Sessions are of 4 types: Keynote, Prenary, Paper and Poster 

Abstracts are listed in chronological order in each track. 

Reminders for the benefit of everyone 

You are kindly requested to read these notes carefully.  They will help you to gain respect from 

colleagues and to show respect, both as presenter (session leader) and as delegate (session participant). 
 Times and rooms are indicated on the programme plans at the start of this book. 
 Presenters.  Please: 

o Check your room and equipment well before your session, during a break or at lunch.  
You need to make sure that your PowerPoint show is working on the computer provided, 

or that the digital projector will work with your own computer.  You will not have time at 

the start of your session to do this. 
o Start and end your session on time.  If you were not able to start on time, you must still 

finish on time!!  If someone steals time from your session, this does not give you the right 

to steal time from others!! 
o Go to your room five minutes early, even if you need to leave your previous session – 

discretely. 

o Do NOT read from a written text.  Participants will stop participating and go to sleep!! 
o Get people to participate as much as possible. 
o Provide ample time at the end for people to ask questions.  Invite them to ask questions. 
o More notes to help you will be found on p Error! Bookmark not defined.. 

 Participants:  Please: 
o Arrive at your session in good time, so that it can start on time. 

 If you really must be late, please avoid entering the room at the front (near the 

speaker), but rather through a door at the back. 
o Show respect for the presenter by refraining from chatting about things irrelevant to the 

session.  If you wish to chat with your friend, go out of the room!! 
o Show your interest in the session by asking questions at the end. 

 Mobile phones.  Switch off your mobile phones before you go to any session. 

 No smoking near the session rooms or in corridors.  Go right outside of the building. 
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Reminders for presenters (papers & workshops) 

Paper presentations 

 Always avoid reading a text. Much better to speak in an impromptu fashion, following your PowerPoint 

slides. 

 Always finish before or on time.  Never go beyond your allotted time.  Even if 

someone else made you start late, you still must finish on time!! 
 Aims / contents:  Paper presentations may have any of the following aims and/or content: 

 

 Provide a brief summary of a piece of research or a project, either completed or still in 

progress. 
 Research papers should, if possible, include (1) objectives of the study, (2) perspective(s) or 

theoretical framework, (3) methods of inquiry (including participants, contexts, data 

collection and analysis, etc.), (4) results, and (5) discussion and/or conclusions.  The 

methods section for research presentations should be short, and take no more than five 

minutes in total.  Further references, literature reviews and details about your methodology 

should be put in your handout.  People are mostly interested in the results of your 

research, your discussion of the results, and the way in which your work fits in with or 

contributes to simulation/gaming practice (and perhaps theory). 
 Project papers can tell about the origins of the project, difficulties you encountered, 

successes that you had, results that you obtained, lessons that you learned, plans for future 

development.  Projects can include designing a game, implementing a simulation/game 

curriculum, integrating simulations and games into an existing curriculum.  Projects can 

also include just plans for a new project in the future, about which you would like 

audience feedback, such as a new research project or a publication. 
 Outline a game or simulation or some aspect of experiential learning activity (such as 

debriefing), or describe its design, use, results, debriefing procedure, etc.; preferably with 

photos or even a very short film, to illustrate.  Describe how you used and debriefed a 

simulation/game in your classroom. 
 Allow a short hands-on demonstration by some of the audience, preferably with short 

introduction and commentary by you.  Show or demonstrate (parts of) a new game, and ask 

the audience for feedback and ideas on how o improve it. 
 Outline concepts.  New ideas, concepts, theories, synthesis, etc.  This is usually a difficult 

sort of paper to do.  It should include some practical things that illustrate the ideas 

discussed, and perhaps include some audience discussion. 
 Handouts:  It is usual for presenters to have short handouts available (one to two pages is 

suggested).  If an audience member wishes to have a longer document, then you can send it later 

(after the conference) by email. 

Workshops (hands-on) sessions 

 These are important sessions in a conference on games, simulations, experiential and hands-on 

learning.  Please note the following: 
 These sessions must be activity-based and involve participation from the audience.  The session 

must not be used simply to allow yourself a long paper . 
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 These sessions must contain a substantial portion of hands-on, participation in a simulation, game 

or experiential exercise, followed by debriefing and then discussion of the simulation/game.  
Workshop presenters should also have all necessary game materials available. 

 The typical structure of your session should follow this format (maximum total = 80 minutes): 
 Introduction – short talk on rationale, aims, use of your game, simulation or exercise – 5 

to 10 minutes. 
 Hands-on participation (including setup). 
 Debriefing.  Do not neglect this aspect; it is an essential part of the simulation/game 

procedure.  This is the debriefing of the game or simulation, as you might do it in class, 

for example.  This is not to be confused with the discussion with your conference audience 

(below). 
 Discussion, commentary or questions by the audience about aspects of the game, 

simulation, debriefing, adaptation, new ideas, difficulties in running or debriefing, 

previous results, etc.  
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The 10 commandments of effective game facilitation: A 
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Ivo Wenzler1 and Rutger Deenen2 

1 Accenture, Gustav Mahlerplein 90, 1082 MA, The Netherlands 
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TU Delft, Faculty of Architecture, Julianalaan 134, 2628 BL Delft, The Netherlands 
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2 Accenture, Gustav Mahlerplein 90, 1082 MA, The Netherlands 
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Abstract. This paper highlights the authors’ view on ten key success factors for 

facilitating serious games. It starts with understanding the gap that needs to be 

bridged, the audience they are working with, and the role they are taking. Facili-

tators need to be aware of the challenges in fulfilling these roles and know how 

to effectively guide participants through the overall game experience. They also 

need to be able to facilitate and operate from within, be invisible in their influ-

ence, and finally, have fun and let participants have it too. 

Keywords: Serious games, Facilitation. 

Introduction 

Stemming from its roots in the Latin language, the fundamental meaning of the word 

facilitation /fəsɪlɪˈteɪʃn/ is ‘making an action or process easy or easier’. Cambridge 

Business English Dictionary defines facilitation as ‘the act of helping other people to 

deal with a process or reach an agreement or solution without getting directly involved 

in the process and discussion yourself’. 

Serious games are analogue or virtual simulations of reality with the primary purpose 

of knowledge creation or knowledge dissemination. Based on gaming methodology, 

these highly interactive and experiential learning environments enable decision makers 

to play different roles, face many challenges, make real business decisions, and explore 

possible future results of their actions. 

Facilitating serious games requires from facilitators not only to help players deal 

with the process of play and their roles within, but to help players engage with the right 

content, and ensure the game at the end fulfills its objectives as well. All of this must 

be achieved without facilitators dominating the process and getting visibly involved in 

the dynamics of play. 

This paper highlights the authors’ view on ten key success factors (commandments) 

for facilitating serious games. These reflections are the result of more than 50 years of 

their combined experience in designing and facilitating serious games for a wide range 
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of companies and institutions worldwide. Description of each success factor is accom-

panied with a brief example from practice. 

1 Understand the gap that needs to be bridged! 

If you don’t know where you are going, you’ll end up somewhere else. [Yogi Berra] 

 

In principle, when observed from the perspective of a serious game player, there are 

three dimensions for specifying the objectives and expected outcomes. Firstly, serious 

games could be about increasing one’s awareness, understanding, or knowledge of a 

specific situational context and content. Secondly, they could be about learning, prac-

ticing, and enabling specific skills or competencies. And thirdly, serious games could 

be also about acquiring and testing performance related attitudes and behaviors. 

Depending on their purpose, serious games will have specific objectives along one 

or more of these dimensions, impacting not only how the games will be designed, but 

also the ways in which they must be facilitated. 

One critical component at the start of facilitating a serious game is to understand the 

level at which participates are within each of the three dimensions – their starting level 

of knowledge, skills, or behaviors. Combining this with an understanding of the ex-

pected outcomes will result in an understanding of the gap that needs to be bridged by 

the end of the game. Being aware of this gap, at the individual as well as the group 

level, is essential for en effective facilitation. Knowing both start and end points will 

enable facilitators to monitor the progress and intervene at the right point and at the 

right time to ensure the achievement of game objectives. 

1.1 An example from practice: The Change Experience Game 

The Change Experience game simulated the business processes of a large global energy 

company that was undergoing transformational change of their recruiting function. The 

coming change had a significant impact on their procedures, skills, and technology. 

Although the game in its form remained the same, it was applied for two different types 

of audiences with two different objectives in mind, as well as the size of the gap that 

had to be bridged. The game was first run with the global leadership team, with the aim 

for them to experience how big and differentiated the change was that needed to be 

managed. The second application of the game was for the global recruitments staff, 

with the aim for them to experience the differences between their current situation and 

the target state, as well as to motivate them for the upcoming training and ongoing 

learning challenges. Because of this difference in objectives and the gap that needed to 

be closed, the same game had to be facilitated differently. In the first instance the facil-

itation was more like a joint exploration of the future state, while for the second audi-

ence there was a need for a more structured and explanatory style of facilitation. 
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2 Understand the audience you are working with! 

My play was a complete success. The audience was a failure. [Ashleigh Brilliant] 

 

For an effective facilitation, it is essential to understand the audience one will be work-

ing with during the game and its debriefing. A well-prepared facilitator should always 

analyze the game participants in advance of the run. 

An important thing to understand prior to the game run is the reason for players’ 

participation – is it because they must be there, or because they want to. When people 

participate based on their own initiative, they are usually more motivated and eager to 

perform. In our experience, it takes more effort to effectively motivate people to par-

ticipate if they came to the game session without an intrinsic motivation to participate. 

To ensure the right facilitation approach regarding players’ motivation, facilitators also 

need to understand how would players benefit from participating in the game run. In 

other words, what’s in it for them and why should they care. 

In addition to players’ motivation and benefits, facilitators need to understand their 

background, their social styles, their capabilities, their capacity to change, as well as 

the social and organizational culture they come from. This is important regarding both 

homogeneous and heterogenous groups of participants. For homogeneous groups, it is 

important for facilitators to anticipate players’ collective response to the dynamics of 

the game and adjust the facilitation style accordingly. For heterogeneous groups, when 

assigning roles to different players, it is also important to avoid large imbalance in per-

sonality types between different roles and teams playing them. The upfront understand-

ing of the audience is critical in achieving this. 

2.1 An example from practice: The Change Experience Game 

As already mentioned in the case example for the first commandment, The Change 

Experience Game was applied for two different audiences, and fulfilling different ob-

jectives. The second application of the game was for the recruiting staff in different 

global regions, just before the go-live of the overall transformation. The metaphor used 

in the game to represent the changing business processes was the assembly of boxes 

out of sheets of paper and following the changing (client driven) specifications in terms 

of size and color. This meant that the players needed to cut, fold and glue paper to 

assemble different boxes. Significantly different cultural background and personalities 

of players in different regions, created the need for facilitating the game in different 

ways. With the audience in North America facilitators had a challenge of getting the 

players to start the process. In Asia, starting the game was not an issue, but facilitators 

had a challenge on ending the game play and enter the reflection phase. To prevent a 

silence at the start of the debriefing facilitators asked the players to first reflect in their 

teams and write their observations on a flipchart. In doing so, facilitators could (safely) 

discuss the written observations without having to put someone on the spot, which (con-

sidering the culture players were coming from) would not be effective. 
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3 Understand the role you are taking! 

All my life, I always wanted to be somebody. Now I see that I should have been more 

specific. [Lily Tomlin] 

 

In every serious game, there are essentially three different roles (perspectives) a facili-

tator could take. The first one is the ‘process’ facilitator, responsible for managing the 

process of play. It means making sure that the game run begins and ends when planned, 

that all the players are doing what they are expected to do during the game, and that 

nobody is left behind or being disengaged. 

The second role a facilitator needs to take is the ‘content’ facilitator, responsible for 

the content component of the serious game and making sure participants are engaged 

with the right content and at the right level of detail. While the ‘process’ facilitator is 

managing the HOW component of the game, the ‘content’ facilitator is managing the 

WHAT component of the game. 

The third role is the ‘objectives’ facilitator, responsible for ensuring that the game 

fulfills its objectives and delivers the expected knowledge creation or knowledge trans-

fer outcomes. The ‘objectives’ facilitator role is managing the WHY component of the 

game – why are we playing and why is it important. When facilitating a game, facilita-

tors should understand the role they are taking, the diversity of actions from each of the 

facilitation perspectives, and how their actions influence the game and the achievement 

of its results. 

3.1 An example from practice: The Client Service Game 

The Client Service Game simulates a market place with up to twelve companies com-

peting to sell their products. Each company is played by up to six people representing 

different roles like research or marketing. The game setup requires from players to de-

fine their strategy, develop and manufacture their products, and place these products on 

a marketplace, thus responding to the needs of the client. The main objective of the 

game is to increase players’ awareness of the importance of effective and efficient pro-

cess and teamwork in servicing one’s clients. Because of its complexity, the game re-

quires two distinctly different facilitation roles, which at the same time are perceived 

by players as game roles. The role of a shareholder of different companies is played by 

the lead facilitator, and through this role the facilitator is managing the process of play 

and timing of activities (e.g. announcing and holding meetings to manage the time and 

encourage players to reflect on their performance). The other facilitation role is that of 

the marketplace for products, played by a couple of facilitators. Through this role, they 

help participants focus on the right content and behaviors around client service. 
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4 Be aware of the multiple personality syndrome! 

All I have is me, myself and I, and we are all getting really tired of each other. [Carl R. 

White] 

 

Whether there are different facilitators taking one of the three facilitation roles, or some 

of the roles are combined within a single facilitator, it is essential for facilitators to be 

aware that there is a natural conflict between these roles. 

The ‘process’ facilitators embody the need for structure of the overall game process. 

Their primary concern is that everybody follows the envisioned path, executes all the 

planned activities, and all of it within the given timeframe. This is sometimes in conflict 

with the ‘content’ facilitation perspective, which is primarily concerned about the qual-

ity and quantity of content being discussed, used or created. For example, the ‘process’ 

facilitator needs to ensure that at a specific moment in the game a negotiation between 

players with different game roles takes place, and that it is time boxed as previously 

planned. The ‘content’ facilitator should be focusing on the quality and depth of these 

negotiations and intervening, if necessary, to ensure the sufficient amount of content is 

being covered. This intervention might require extending the planned time for this ac-

tivity. 

The ‘objectives’ facilitator on the other hand is concerned about the end-result, 

which might come into conflict with expectations from the other two perspectives. Us-

ing the same example, the ‘objectives’ facilitator, considering the impact of negotia-

tions between different game roles on the overall results of the game, might want to 

change not only the duration of the activity, but the direction of this activity as well. 

4.1 An example from practice: The Value Quest Game 

The Value Quest Game simulates the process of shaping and managing the strategic 

supplier relationship and development of a supplier business case, within a large global 

chemical company. The main objective of the game was to help participants adopt the 

Supplier Relationship Management philosophy by increasing their understanding of the 

new business-case process. The game run last for two days, and its content is based on 

a realistic case study. During the play participants go through the business-case process 

and practice activities which they will have to perform in reality (e.g. generate insights 

on supplier business relationship, identify and engage with stakeholders, develop pro-

ject ideas, quantify value of the proposed course of action). The game requires a couple 

of facilitators assuming and shifting between different ‘simulated’ game roles through-

out the run. The key facilitator-played roles are those of company management, internal 

stakeholders, supplier representatives, and internal consultants. Collectively, these 

game roles covered all of the facilitation roles (process, content, and objectives). Be-

cause of the game dynamics facilitators often had to change the perspective from which 

they interacted with the players, and continuously had to ensure there is a balance in 

interventions from their different ‘simulated’ roles. 
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5 Know how to get your audience to dive in! 

Unless you move, the place where you are is the place where you will always be. [Ash-

leigh Brilliant] 

 

Every serious game requires from participants to leave their current reality behind and 

enter a new (simulated) reality of the game they are playing. Facilitator role is to ensure 

that players understand and accept the boundaries of this new reality and start acting 

from within this new reality as soon as possible. 

The introduction of the game should be as short as possible. The more explanation 

there is of how the game should be played, the more questions will arise from the play-

ers. Instead of intellectually trying to comprehend all of the game dynamics upfront, 

participants should be guided to start playing the game itself. This requires from par-

ticipants to leave the comfort zone of listening to explanations and enter a new reality 

where they need to start acting. Leaving the comfort zone of introduction is not often 

easy, especially when the serious game requires from participants to enter a reality 

which they perceive as vastly removed from their everyday roles and experiences. The 

transition between the introduction and the game play should be short, but depending 

on the audience facilitators can choose the pace of this transition and have players 

‘spring’ or ‘walk’ into the game experience. 

With diverse groups of players, it is not always easy to have everybody engaged with 

the game play at the same time and with the same intensity. One thing that helps is to 

approach those players that are quickly engaged and use their influence to speed-up the 

engagement of others. Peer pressure is always more effective than the pressure from 

outside. 

5.1 An example from practice: The Transformation Journey Game 

The Transformation Journey Game simulates a consulting assignment in turning around 

an organization challenged with performance issues and takeover threats. The metaphor 

used in the game is the one of a kindergarten, with one of the toddlers (of course a very 

unusual one) asking a number of teams of consultants to help him develop an improve-

ment plan for the nursery. Because of the nature of the metaphor, it was critical to avoid 

long introduction and have players enter the game quickly. To reinforce this quick tran-

sition, facilitators have assumed their ‘simulated’ game roles immediately after the in-

troduction. These roles included the 2-year-old toddler asking for help (the lead facili-

tator), toddler’s friends and parents, and the kindergarten manager. For example, when 

players asked some game process related questions or used difficult language when 

approaching a toddler, they got a response like a 2-year-old toddler would give, instead 

of an instructor explaining the exercise. In addition, introducing the game as a compe-

tition between different teams of consultants reinforced the peer-pressure within and 

between teams to start playing. 
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6 Facilitate and operate from within! 

The key to successful leadership today is influence, not authority. [Kenneth Blanchard] 

 

Once the game play has started facilitators should continuously reinforce each player’s 

suspension of disbelief. For the duration of the game players will operate in a different 

(simulated) reality and should always act from within that reality. Allowing them to go 

in and out of the game play would disrupt the overall game dynamics, it would diminish 

the believability and power of experiences, and thus negatively impact the achievement 

of learning objectives. 

The most effective way for facilitators to ensure that during the play participants 

perceive and experience the game as the only reality, is to facilitate the game from 

within the game itself. Facilitators should not be standing above or outside the game 

play, but should be an integral part of the game and its storyline. By assuming different 

game-related roles, and by acting from within these roles, they could influence the dy-

namics of the game and the achievement of game objectives. 

Facilitating and operating from within will diminish the directive character of facil-

itation, and provide the opportunity for a much more impactful interaction with the 

players. Not only will players experience the facilitator as an actor within their new 

reality and not as some outside force, but the amount and flexibility of interventions 

available to the facilitator (without disrupting the game flow) is vastly increased. 

6.1 An example from practice: The Big Picture Game 

The Big Picture Game simulates a process of delivering the biggest possible value to 

the client in the shortest time possible. The metaphor used in the game was one of 

different teams completing different picture puzzles from within an apparently compet-

itive relationship between the teams. The objective of the game is for players to expe-

rience and reinforce their awareness of the need to listen to the client, understand its 

needs, and devise a strategy to respond to this need. To meet the client expectations, 

players would need to communicate and collaborate with each other, as well as with 

the client, although that is not apparent from the way the game is setup and introduced. 

After a very short introduction to the game (only two sentences) lead facilitator takes 

the role of the client. From within this ‘simulated’ game role facilitator can take all 

three facilitation roles (process, content, and objectives) and influence players activities 

and experiences. This is done primarily through disclosing or withholding of infor-

mation and providing feedback on their interactions with the client, that should help 

them reflect and focus on their behaviors. Because these interactions are done from 

within a game role, players relate to the facilitator as an integral part of their experience 

and not as an external force telling them what to do. 
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7 Guide them through the valley of despair! 

All things are difficult before they are easy. [Thomas Fuller] 

 

Every serious game is a journey aimed at bridging a specific knowledge, skills, or be-

haviors gap. To enable this journey, each serious game should be designed and facili-

tated in such a manner that it first brings participants to the ‘valley of despair’, help 

them then climb up the ‘learning slope’, and finally bring them to the plateau of the 

‘happy end’. 

In other words, for this journey to be effective and result in actionable insights, par-

ticipants need to first experience and understand their own capability gap. After that 

they should be given the opportunity to learn and improve their performance, and then 

to end the game with the feeling of accomplishment and commitment to action. 

The role of facilitators is to ensure that players first experience a sufficient level of 

discomfort in their effort to perform. The level of ‘pain’ should be large enough for 

them to understand and appreciate the need for change and the size of the gape they 

need to bridge. Nevertheless, this principle of ‘no pain no gain’ will only work if the 

discomfort level is not so large that it would result in players’ disengagement and ob-

struction of the game play. Once the sense of urgency is there, facilitators should ensure 

that players are constructively engaged in the ‘learning’ phase of the game. Since not 

all the players are likely to have the same capacity to learn and change, facilitators 

should manage the learning process by assisting players from within their game roles 

and ensure everybody in still on board. 

7.1 An example from practice: The Effective Organization Game 

The Effective Organization Game simulates an organization with different organiza-

tional units managed at local, regional, and corporate levels. The metaphor used in the 

game is the one of a young developing nation in which participants represent local, 

regional and national leaders, and through production, trading and distribution of re-

sources they try to provide their population with the increasing quality of life. The two 

‘simulated’ game roles of facilitators are the marketplace and the news reporter. 

Through both roles facilitators can influence the flow of the game and ensure that play-

ers not only feel the ‘pain’ of landing into the valley of despair, but also understand the 

reasons behind it. Marketplace role does it by introducing events and changing prices 

and exchange rates for goods being bought or sold. The news reporter role does it by 

generating news headlines focusing on particular issues players are achieving or strug-

gling with. One of the critical and most visible roles played by the participants is the 

national leader. If their performance starts negatively impacting the learning experience 

of other players, the news reporter can start generating reports that will trigger the new 

election and provide the opportunity for changing of leadership. This will allow the 

group to climb out of the valley of despair and end the game with a positive experience 

and outcome. 
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8 Be invisible in your service and influence! 

The first responsibility of a leader is to define reality. The last is to say thank you. In 

between, the leader is a servant. [Max DePree] 

 

As already discussed earlier, the interaction between facilitators and players should be 

always within the context of the game play. The most effective facilitation of a serious 

game is the one that is not experienced by game players as such. When acting from 

their game roles facilitators will be providing information, giving advice, and making 

decisions which are intended to influence the direction and dynamics of the play. This 

influence is important but it should be invisible and not perceived as influence by the 

players. 

In addition to being invisible, and to paraphrase the servant leadership concept, fa-

cilitation of serious games should be ‘servant facilitation’. Instead of players serving 

facilitators in the achievement of facilitation objectives, it should be the other way 

around, with facilitators serving game players in achievement of their objectives. 

The most important reason for applying this approach to facilitation is to ensure a 

more active engagement by game players and at the same time ensure the credibility of 

the outcome. Instead of expecting an out-of-game facilitator to tell them what to do, 

players organize and lead themselves through the game, while the invisible influence 

of the facilitator will ensure the objectives are met and the experiences will result in 

actionable insights. 

8.1 An example from practice: The Transformation Journey Game 

In addition to the 2-year-old toddler (the lead facilitator), toddler’s friends and parents, 

and the kindergarten manager, the Transformation Journey Game (already described in 

the commandment number five) also has an additional ‘simulated’ game role played by 

a facilitator. This is the role of a management consultant who can coach different teams 

in how they should approach the challenge of engaging different stakeholders and de-

signing and proposing a change journey for the kindergarten. The full game run lasts 

two days, and is split in three phases: analysis of the current state, definition of the 

future state, and development and presentation of the proposed transformation plan. 

Different competing teams could ‘hire’ the management consultant during each of these 

phases, who will coach them in generating the right insights and creating the right mes-

sages in their interaction with different stakeholders. Players experience this coaching 

as an activity triggered by themselves and for their own purposes, while the facilitator 

playing the role of the management consultant uses this to ‘invisibly’ enhance the en-

gagement of game players and ensure the credibility of the outcome. 
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9 Know how to get your audience to surface! 

Winning doesn’t always mean being first. Winning means you are doing better than you 

have done before. [Bonnie Blair] 

 

With every serious game run, there will be a moment when participants should leave 

the simulated reality and go back to their actual real-life reality. This transition is criti-

cal. The game reality is always different from the actual reality, but the experiences and 

insights from the game run should be transferable to the real-life context of participants. 

With entertainment games, there is no expectation that players will do something 

with the game experience once the game has ended. Game over is game over. With 

serious games, it is different. The moment of ‘game over’ is the beginning of reflection 

on the meaning and relevance of game experiences, and the translation of these experi-

ences into actionable insights. 

As it was the case with transition between introduction and the game play, the end 

of game transition is a choice between ‘springing out’ or ‘walking out’. The nature of 

this transition can be part of the game design, as well as based on the individual judg-

ment of each facilitator about the effectiveness of the slow or fast approach to ending 

the suspension of disbelief. If players are deeply engaged, and especially if the game 

has a competitive character, it might be counterproductive to stop the play abruptly. 

One way to manage this is to embed part of the debriefing within the game run itself. 

Reflecting on the relevance of experiences from the perspective of game roles and still 

within the storyline of the game, might make the transition to reality feel less abrupt. 

9.1 An example from practice: The Leadership Factory Game 

The Leadership Factory Game simulates an organization with multiple departments that 

need to collaborate in their effort to collectively design, develop and deliver a product 

that meets client’s expectations. The metaphor used was one of a company that designs 

and develops large, custom-built cargo air-carriers (using Lego®). The design and de-

velopment is done by two departments, each building one symmetric half of the air-

carrier, while communication is only allowed via the management and the logistics 

teams. One of the challenges in facilitating this game for its intended audience (air-

force personnel) was the moment of transition from a game run to the process of de-

briefing and translating the experiences into actionable insights. In a couple of cases 

players were emphasizing that in the real-life they do not build cargo air-carriers and 

that they can communicate with other teams. To manage the attempt of players to justify 

their perceived lack of performance by blaming the difference between the game and 

the reality, facilitators had to quickly shift the focus from differences to the similarities 

between these experiences. They emphasized that when all the differences would be 

removed, what remains was the way in which players worked as a team and made de-

cisions under time-pressure. This helped players slowly get to the surface and they 

could reflect on their behavior and transfer this into specific actions for the development 

of their personal leadership competencies which would increase their effectiveness in 

their daily work. 
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10 Have fun and let them have it too! 

If you're not having fun, then it's probably time to call it quits and try something else. 

[Richard Branson] 

 

As with the entertainment games, successful serious games are only those that are fun 

to play. The content and process quality of a serious game will not be enough if the 

game is not providing participants with an enjoyable experience as well. 

There are many reasons for that. Entering and engaging with an intervention that is 

perceived as fun will reduce initial tension and resistance to engage in the new experi-

ence. Having fun will also broaden the players’ comfort zone, resulting in a more open 

and effective interaction with other players and facilitators. Perceiving an experience 

as ‘not serious’ often improves players’ engagement, creativity, and out-of-the-box 

thinking. Having fun also helps in reflecting on game experience during the debriefing. 

It makes it easier to refer to specific moments in the game, which are important for 

discussing the real content and relevance of that experience, if these moments also gen-

erated some fun between the players. 

With some games the fun part is already enabled by the game design itself, mostly 

through the metaphor being used as the context for the experience, or through the ma-

terials and visualizations triggering and enabling player interaction. Facilitators play a 

critical role as well. Through their game roles and through the manner in which they 

facilitate the game, they could reinforce the fun part of the game experience for the 

players. Facilitators should not only be able to make the audience laugh, but should be 

seen as having fun themselves as well. 

10.1 An example from practice: The Client Service Game 

In the Client Service Game (the same game as described in commandment number 

three) the teams need to produce slogans by using different letters and pictures as their 

resource. These slogans are valued by the marketplace (role played by the facilitators) 

based on several criteria which are not known to the participants. Completed slogans 

will be displayed on the wall with their scores. The teams could then analyze these 

results and decide whether to adjust their strategy or their way of working. During the 

game, some teams are quicker in understanding how the market responds to their prod-

ucts and in adjusting their strategy accordingly. To ensure these teams continue to be 

challenged and have fun in playing the game, facilitators sometimes need to intervene. 

Facilitators playing the marketplace can impact the pace by, for example, introducing 

bonus points for teams that deliver the best slogan for a specific market request within 

5 minutes. They can also start requesting slogans with funny themes or start displaying 

their level of satisfaction (as a client), by posting very large (and funny) emoji icons at 

the marketplace. The lead facilitator, through the role of a shareholder, can also increase 

the level of fun experienced by the players, by engaging with different teams in a hu-

morous way (e.g. creating the story about having to sell his large yacht because of their 

poor performance). 
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Conclusion 

As already stated before, facilitating serious games requires from facilitators to help 

players deal with the process of play, help them engage with the right content, and 

ensure that at the end the game results in the expected outcome. Doing this successfully 

requires from facilitators to understand all the challenges they will be facing, as well as 

the ways in which to deal with these challenges. 

The ten commandments (success factors) discussed in this paper are an attempt to 

provide practitioners with a practical framework on how to deal with the challenges of 

facilitation of serious games in a more structured way. Although sounding almost bib-

lical, these commandments are not necessarily cast in stone. In their practice of devel-

oping and facilitating serious games for a whole variety of audiences, the authors found 

these commandments useful. 
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entangled in a simulation game 
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University of  Technology, Sydney 

Saeed.shalbafan@hintplex.com 

Abstract. In Persian ‘Hooshmand’ means intelligence. The simulation Hoosmand-1 creates a 

clash between intellectual objectivity and emotional reactions to unexpected events. The 

environment challenges skilled and experienced senior project managers to navigate their way 

through a set of complex decisions. Initial conditions are complicated but comprehensible, 

requiring application of knowledge and diligence. Then factors altering the context are 

introduced to create complex conditions in which standard responses no longer apply. 

We review outcomes of the project for which Hooshmand-1 was designed. In regard to project 

portfolio management, cost-benefit ratios and business strategies got more attention than 

resource availability. In regard to quality decision-making, the effectiveness of team cognition 

shows up as a key faction shaping performance under stress. ‘Black swan’ events, groupthink 

traps and Abilene Paradox thinking can all inhibit quality decisions and Hooshmand-1 provides 

a context for their emergence and thoughtful analysis. 

1. Background to design and application of Hooshmand-1

Project portfolio management (PPM) committees deal with financial and operational 

decision within complex social structures created by competition for limited resources 

and conflicting goals and interests among representatives of different business units in 

the organization. Social constructs [1] influence decision makers‘ perceptions, capacity 

for data integration and their collective judgement as a group of senior managers in a 

project portfolio committee. Perceptions of managers influence their decision making 

and are an important social factor in PPM committees as different decision makers 

demonstrate different perceptions [2]. Data integration includes functional information 

systems, [3] proper facilitation processes [4], information overloads and presentation 

and time pressures [5]. Existing research highlights the natural complexity of decision 

models in PPM because of the clashes among competing forces in a decision making 

meeting.  

This complexity of decision making processes coupled with sources of uncertainty 

in PPM can generate very difficult conditions for decision makers where they cannot 

achieve a stable solution based on group agreements. Sources of uncertainty external 

or internal [2] create unpredicted events for decision makers which can result in 

unwanted consequences. Black Swan events [6] are identified as rare events having 

massive impacts across industries. For example in oil technology gas shale extraction 

is a recent instance which has influenced the oil industries across the globe [7].  
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Management of uncertainty in decision making in PPM is an area requiring close 

examination [8]. It is important to understand that non-conventional rules and tools are 

needed to manage such unusual conditions. Cynefin (a welsh word for place) [9] is one 

of these unconventional approaches; it refers to a framework which identifies five 

domains of knowledge and defines characteristics required to achieve effective decision 

making in each domain of knowledge.  

The simulation Hooshmand-1 represents characteristics of Complicate and Complex 

domains of knowledge in two separate scenarios based on conditions experienced in 

the Complicated and Complex domains [10]. The simulation requires participants to 

use probes to understand their context [11] and does so through creating disruptive 

events. The simulation creates a unique set of conditions for study of decision makers’ 

judgements and decision-making processes in PPM steering committee contexts where 

they are finding they have to cope with Black Swan events arising during  their decision 

making [12]. Figure 1 shows the process of simulation in a simple demonstration.  

 

 
Fig. 1 – The process of simulation Hooshmand-1 
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2. Judgement of participants about decision criteria in 

Hooshmand-1 
 
‘Triads’ are a triangular shaped tool which allow for three alternatives on a question. 

The Triads help people make Judgement by asking them to compare three criteria at 

the same time, providing a less biased outcome than that arrived at through use of 

traditional two-dimensional tools.  

Participants play their assigned roles in each scenario and provide their reflection in 

a questionnaire. One of the interesting results has been participants’ judgements around 

the trio of key decision criteria of cost-benefits, business strategy and resources 

availability shows that the pattern of opinions skews towards a preference for focusing 

on cost-benefit as participants preferred decision criteria as they experience unexpected 

events from Figure 2 to Figure 3.  

 
Fig. 2 – Pattern of participants’ perceptions for decision criteria before first real-time 

event in simulation HOOSHMAND-1 
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Fig. 3 – Pattern of participants’ perceptions for decision criteria before first real-

time event in simulation HOOSHMAND-1 

 

Figure 4 shows three situations: at the beginning of complex domain as scenario 2 (b), 

at the end of Black Swan events (c and d) in the complex domain. The trend for the 

change of judgements demonstrated in Figure 4 emphasizes how the increase in 

uncertainty focuses decision makers attention on cost-benefit as the only criterion to 

pay attention to in their decision-making meeting. This process of thinking diverts 

executive decision makers from a robust decision making while clearer awareness of 

all the factors in the context would indicate that they should consider all decision 

criteria in balance.  
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 Fig. 4 – Trend of opinion for decision criteria in PPM  

 

 

3. Decision Making Caveats during simulation Hooshmand-1 
 
The simulation is designed to study decision making in PPM in groups of three 

participants who are in role as represent the PPM steering company for an artificial 

company. This design encouraged each group to carry out decision making in PPM and 

provided the first author with the opportunity to study potential caveats of decision 

making processes as they operated within contexts that have been described by the 

terms ‘Abilene paradox’ and ‘Groupthink’. The concept of an Abilene Paradox (AP) 

describes situations in which “organisations frequently take actions in contradiction to 

what they really want to do and therefore defeat the very purposes they are trying to 

achieve” [13, p. 170]. Five interrelated components of AP that contribute to its 

occurrence are: 1–Public agreement that a current situation is not acceptable but in 

private they may not be dissatisfied, which is called ‘pluralistic ignorance’; 2–

ineffective communication when the majority of the group agree because of their 

perception that others do so; 3–Communication of group sentiments based on their 

misinterpretation ; 4–decision makers’ reprise and their questions on the rationality of 

their decisions; and, 5–failure of managers to understand the process that resulted in 

poor decisions in order to avoid such situations in future [14].   

Groupthink as Janis (1972) originally defined it, is a mode of thinking that people 

engage in when they are deeply involved in a cohesive in-group, when the members' 

strivings for unanimity override their motivation to realistically appraise [15, p. 1]. 

Three key symptoms indicate the existence of Groupthink in Group Decision Making 

(GDM). Symptom Type I concerns overestimation of group power, while Type II deals 

with closed mindedness and Type III is related to pressure toward uniformity [16]. Data 

collected during play of the simulation Hooshmand-1 identified existence of Symptoms 
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type II and type III of Groupthink. The antecedent conditions of Groupthink during 

group decision making in simulation Hooshmand-1 and the  consequences of that are 

summarized in Figure 5.  

  
Fig. 5 – summary of antecedent conditions for Groupthink in Hooshmand-1 [12] 

 

According to Shalbafan and Leigh [12], antecedent conditions are listed in 

parameters, A, B1 and B2 in Figure 3. Decision makers were from different 

organizations without any joint experience prior to the simulation. The key 

organizational issue faced was the insulation of groups from working together, as 

per rules used in the simulation, and lack of norms that left the decision to a group 

of three participants to decide how to work together and make a decision. 

Provocative conflicts arose from time pressures and complexity because of 

unexpected events which were engineered in the simulation, and the difficulties of 

working in a simulation Context as many participants were not familiar with the 

method or the PPM tools that were introduced in Context1 and Context2. All 

participants tried to progress at the same time. There is evidence that some groups 

did not absorb all available information on their folders and some other groups 

sided into chaos and dis-order domains and could not reach a decision.  
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4. Resilience factors for group decision making under 

uncertainty 
 
Team cognition can play a role in decision makers’ resilience when they face 

uncertainty. Team Cognition has an important role on team performance in data 

exchange in a group decision making [17]. Simulation Hooshmand-1 could help teams 

to develop their knowledge and skills with regards to team awareness and transactive 

memory systems [18]. The simulation Hooshmand-1 has used movements among 

Cynefin domains of knowledge and pattern analysis [19]  as indicators to measure 

achieved team cognition during the simulation Hooshmand-1. Table 1 shows some of 

the measures used for team cognition.   

 

   Table 1. - Adapted from [20, p. 246] 

Challenges  Solutions  

Measures applicable to heterogeneous 

teams 

Measures that capture emergent 

cognition  

 

Holistic, embedded, real-time metrics  

 

 

 

 

 

Measures of emergent team situation 

awareness  

Heterogeneous knowledge metrics (e.g. 

role-specific referents) 

Holistic measures taken at the team level 

(e.g. consensus ratings) 

 

Communication pattern analysis 

(Hooshmand-1) 

Cynefin Domains Movements - 

(Hooshmand-1) 

 

CAST: coordinated perception and action 

of team members in the face of change  

 

Another interesting evidence from the simulation Hooshmand-1 is the change of 

behavior across groups while they move through different phases of uncertainty. As the 

uncertainty increases over time in different scenarios, the focus on team work reduces 

and group members tend to focus on individual actions which means reducing team 

cognition. This explains earlier findings explained in the last section that some groups 

missed out information available such as business strategy, resources plan and financial 

criteria, because they could not make sense of all of them under uncertainty. The 

simulation Hooshmand-1 used a Dyad which measures opinion about focus of activity 

on team and individuals. The SenseMaker software was used to analyse results of dyads 

and data analyses provided a comparison between opinion of participants in 

Complicated (Context 1) and Complex (Context 2) domains. 
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Fig. 6 – Distribution of participants ‘opinion on focus on team vs. focus on individual 

Focus on team work in 

complicated situation 

Shift of Focus to individual 

in complex situation 
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Fig. 6 6 shows that the mean of distribution for “focus on team” has shifted towards 

“focus on individual”. This means the group of 43 participants demonstrated more 

individualism behaviour during decision making with unexpected events.  This analysis 

highlights the importance of team cognition and people’s preparedness for difficult 

times. The simulation Hooshmand-1 has provided organisations opportunities to 

measure and assess team cognition through practice and role-based scenarios and 

improve their resilience to stay connected and utilize the team knowledge and skills for 

making quality decisions under stress and uncertainty.  

 
5. Recommendation and conclusion 
 
The simulation Hooshmand-1 causes participants to generate patterns of behavior that 

can be recorded using SenseMaker software and the Cynefin concept of ‘domains of 

knowledge’ which help to uncover their current decision making modes. Once 

revealed, these patterns can be examined for the strengths and flaws in their reasoning 

enabling organizational committees to revise their practices to ensure that their decision 

making sustains successful operation in times of uncertainty and complexity.  The 

design of the simulation game moves through two stages of the Cynefin domains 

beginning with use of complicated - expert - knowledge and shifting (without warning) 

to a context incorporating ‘Black Swan’ events. Such conditions are not well 

understood and the research conducted with Hooshmand-1 has demonstrated that even 

highly competent decision makers can become susceptible to fatal errors. We conclude 

that when conditions require decision-making committees to shift to different, 

unfamiliar modes of decision making, they are likely to fail if they do not consciously 

shift their pattern of thinking.  

When conditions require committees to explore (called ‘probing’ in the Cynefin 

model) for unknown options and unlearn their reliance on familiar, comfortable 

expertise we recommend they begin with a direct and honest exploration of their own 

patterns of reasoning and thinking.  Hooshmand-1 provides committees with insights 

into how their decision making may be impaired, by such well known flaws in human 

thinking as the 'Abilene Paradox’ and ‘Groupthink’. These insights once revealed can 

become the basis for a robust re-assessment of the ‘health’ of their decision making 

processes. Taking this path to face the realities of decision making in complex 

conditions requires a deal of honesty, and sufficient time to absorb the potential for 

future adverse impacts if major changes in thinking processes are not made. The most 

likely alternative outcome is eventual disaster, as decisions - made without the benefit 

of reviewing requirements of the unfamiliar ‘complex’ knowledge domain - fail to 

address the real nature of the conditions confronting the decision makers.  
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Matching Game of Teaching Information System for 

Primari Students  

Prasong  Uthai, Bancha Kirdmanee,  Wattana Eakpimshin, and Sombat 

Teekasap 

Abstract  The objectives of this study were: (1) to develop the matching game for

teaching basic information technology for the first year university students at 

Thonburi University and (2) to compare scores after students learned as a group

and as an individual by the matching game.
The authors developed this game by using Google Form in Google+. To play this

game, students worked in groups of 5 members, and they have to help each other 

to match the names or functions with the pictures given in 10 minutes. The group

which got the highest score will be the winner. Then each group sent one student at

a time to be their representatives to play this game alone in 10 minutes. Scores of

each group are accumulated and the group which got the highest score will be the 

winner. Scores were collected in Google+ and scores were analyzed automatically

both group and individual. Before playing the game, students did the pre-test and

they also did post-test after they finished playing this game. Finally, students and

teacher did debrief.
 The results revealed as follows: (1) the game comprised goals and objectives, IT

content, and debrief. (2) When students work as a group, they did higher scores

than when they work individually. Students expressed they enjoyed learning by the

matching game.

Keywords: Matching Game, Matchmaking Game, IT teaching. 
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1 Introduction 

In 21 centuries, study plays an important role in information technology 

for development and transition into Thailand 4.0. Educational game is one of the

ways to emphasis the kid learning theory.  This theory is to help kids learn by

playing and playing with games that are something concrete. The educational

game will be the activity that help enhance various skills and will be a foundation 

for Undergraduate education. It will help kids using their IT skills, logical thinking

and problem solving within the shortest time. (cite). Thus, the educational game is

the important activity that will help improve IT skills and thinking in things kids 

learn. By playing educational game, it is one way to help enhance knowledge and

improve skills for kids and also help them in working and being in society. (cite). 
The educational game is the vital activity that improve kids in body, emotion, so-

ciety and also help create good ambience in learning (cite). The educational game

also help kids relieve from tension, learning the social behavior, responsibility and 

caring for others (cite). Although educational game plays an important role in im-

proving learning and development for the primary school kids, the teachers also 

need to consider activities and playing methods that will affect the social behavior,

especially the educational games in classrooms by giving kids playing as group 

with support and guidance from teachers. The researcher is interested in how to

create the educational game that will affect the primary kids’ social behaviors

which will be a guidance for kids’ improvement. With observation and query on

matching game, the students look fun and understand the lesson more clearly.

This research objective. To study student Success in the application of software

program in business. Population is 1st year students at the 1st semester of Faculty

of Business Administration 34 Thonburi University Academic Year 2017 The 

tools used to model the activities. The statistics used were mean and standard devi-

ation t-test (on sample). Pre-test and testing the efficiency of the learning activities

was higher than the 80/80 E1 / E2 after learning. The pre-test was 10.8723 while

the post-test was 17.0000 which was significantly higher. When considering the

69



standard deviation of the pre-test, the value was 1.0553, while the standard devia-

tion of the post-test was 1.2853 which was the standard deviation. 

Fig 1: Level Involvement We Tend to remember 

Figure 1 illustrates that level Involvement We Tend to remember who learn by 

active learning will increase 70% because they play their roles in inquiry their 

knowledge and have interactive. As a result, they can present their knowledge and 

learning in simulation which allow them to practice in real situations and connect 

to other situations. This bring them to increase their learning 90% because learners 

perform their tasks and think what and why they do in the active learning process 

Two underlying assumptions in organizing the activities by using active learning 

are that learning is nature of human and individual learns differently  Roles of 

learners change from receive to co-creators because they participate in the learn-

ing process  

The contention presented in the paper is that there is no society in this day of 

globalization, where the institution of education is systematized within a moral or 

ethical frame aligned with the requirements stated in universal documents of hu-

man rights, signed by member states. Four points are emphasized and demonstrat-

ed by quantitative world data, where violations of human rights permeate educa-

tional systems across countries. The first violation of human rights is related to the
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question of who is allowed to be educated. The second human right violation is re-

lated to the differences in the in the duration of compulsory education and educa-

tional opportunities that exist in our world. The third human right violation is re-

lated to whether educational systems are based on social class differences, 

perpetuating inequalities at the societal level, for example as instantiated by Con-

tinental Europe. Finally, the fourth human right violation is presented in relation to

inequalities in the quality of compulsory education provided, where differences 

follow ethnic and racial demarcations, as instantiated by the United States of 

America.

During the post-partum and early infancy stages the child is completely dependent

on others for care. Generally the mother is the primary caregiver, sometimes with

considerable support from others and sometime alone. She is responsible for

providing all the things an infant needs: protection from physical danger; adequate

nutrition and health care; an adult who can understand and respond to signals; 

things to look at, touch, hear, smell, and taste; opportunities to explore the world; 

appropriate language stimulation; and an adult with whom to form an attachment. 
(Donohue-Colletta 1992, 65) The level of support the mother receives from others

in the family and from society plays an important role in the kind of care she is 

able to provide during this time. Thus the cultural patterns surrounding the role of

the father, other family members and the community during this period is im-

portant for the child's survival and development.

During late infancy (or when complementary foods are introduced), the child is at

greatest risk of growth faltering. While growth faltering may be the result of inad-

equate nutrition, there is clear evidence to suggest that the feeding process itself is 

important in determining a child's later development. (Evans 1994) Thus, not only

is it important to know what kinds of foods are available to children, it is also im-

portant to understand the context within which food is provided.

II. Research Objective

1. To compare the average score before and after study with group matching

game.
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2. To compare the average score before and after study with solo matching game.

Sample Group 

The sample of this study was 34 accounting students who enroll in information 

technology foundation course.

Research tools 

The tool is the matching game developed by the researcher who is a lecturer. This

game comprises of 5 lessons: 1) Hardware, 2) Software, 3) People ware, 4) Da-

ta/information, and 5) Procedure. Players have to match the picture with its defini-

tion. The researcher used Google+ to create the game and run the game via the In-

ternet. The limitation of using Google+ is that all students need to register on the

Google+ website in order to use the game.

Selection of Topic and Playing the Game 

 First, the researcher divided students into 7 groups i.e. 5 students in each group. 
Students played the matching game of picture and definition in 10 minutes. The

rule was that while playing game, they could not open any documents or using the 

Internet or smartphone to find information. When the time was up, students who

got the highest score will be the winner.
Second, the researcher chose 7 students, one from each group to play the second 

round. Students played the matching game of picture and definition in 10 minutes. 
The rule was that while playing game, they could not open any documents or us-

ing the Internet or smartphone to find information. When the time was up, students

who got the highest score will be the winner.
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Picture 1: How to specify date and time for playing game

Describe the meaning of the picture within 10 minutes. The rule is that while 

playing the game, cannot open any documents or use the Internet or smartphone to 

find information. 

Picture 2: Pre-Test and Post-Test

An example of pairing by using images is the question of what this is. 
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III. Data Collection

The research collected scores from Google+ where all scores were summed and

ranked in the form secretly, only the researcher who is the admin can manipulate 

the game results such as print out or converting into graphs. The scores are calcu-

lated into mean scores, so they are compared and ranked both pre-and post-tests. 

IV. ResearchResults
Table 1. The percentage of student who attended class 

% of students who attended 

class 

No of Stu-

dents 

% 

8 - 11 34 10.8723% 

12 -18 34 17.0000% 

From Table 1. Students get the average score of 10.8723 and  17.0000 before 

study and after  

Table 2. Show the average and standard deviation of examination score of stu-

dents, before and after study.  

Paired Samples Statistics 

Mean N 

Std .Devia-

tion 

Std .Error 

Mean 

Pair 1 Pre-test 10.8723 34 1.0553 .15394 

Post-test 17.0000 34 1.2853 .18749 

From Table 2. Students get the average score of 10.8723 and SD 1.05536 before 

study and after the study they get an average score of 17.0000 and SD 1.2853 

Table 3. Show the relation and statistic t-test dependent to compare the score be-

fore and after study by the gaming and simulation course. 

Group 𝑋 SD 𝐷 SD 𝐷 t Si

g. 

Pre-Test 

Post-Test 

10.8723 

17.0000 

1.0553 

1.2853 

.24068 1.6499 -25.460 .000 

From Table 3, the correlation value of before and after study of 34 students is 

10.8723 or 17.0000 percentage. The t-Test: Paired Two Sample for Means is 

10.8723 which P(T<=t) = -25.460. The alpha value (significant value in statistic) 
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= 0.05 so P is less than alpha which can interpret that the result of the before and 

after study is significantly different in statistic term which show that the learning 

by gaming and simulation made the students gain more knowledge. 

Based on the pre-test and post-test graphs, using the game as a base, it was found 

that the post-test score was higher than the post-test score of 34. This was a good 

thing when the students used the matching game. Understanding more than 

learning later. 

Discussion 

According to the result, the average group score is higher than individual 

score. This shows that the students have higher performance when they are playing

as a group. Also, they enjoyed with the game learning method.

Conclusion 

1. The university has a variety of programs that the students can select

according to their own interests such as Chinese language learning, computer 

learning, and foreign language. Apart from that, the university provided wide

range of activities. For example, Buddhism learns and field trip which all activities

are concentrated on improving student learning performance.
2. The university also developed and trained lecturers to be professional

in order to give the most learning experience to students. The lecturers will utilize

the technology into a learning program which students will be benefits from both 

tests and real case study.
3. The university should develop the study environments. The university

can improve the classroom into an E-Classroom which contains equipment such as

projector, stereo system, and computer system etc. Beside this, the university has

other facilities for further self-learning such as library and multimedia corner. 
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Research on User Experience in Risk Management 
Alternate Reality Game

Abstract 

The following paper describes user experience research of educational game that covers risk management issues. 
Creating such information systems as serious games needs to be tailored for learner purposes. First phase of research 
was focused on the questions about feasibility of the tool and its usability in terms of learning outcomes. The study was 
undertaken with use of already existing online tool for UX research and additional open-ended questions to get deeper 
insights in quantitative data. Analysis of results is provided. Readers can also find here detailed design process 
description Paper can be interesting for those who want to compare their own designs of mobile-tailored software, 
especially when it has educational angle. 

Keywords: game design, serious games, design evaluation, gamification, design science, risk management, user 
experience 

1. INTRODUCTION

Game-based learning is becoming leading trend in nowadays education on every level. It can be discussed on many 
layers such as improving engagement (Hamari et. al, 2016), better problem-solving (Hwang et al., 2014) or enhancing 
higher order thinking (Sanchez, Olivares, 2011). Games can help to translate complex problems into visualized forms 
of interaction that is more attractive and interesting to investigate and understand. That aims not only games that are 
designed for educational purposes, but video games which are available off-the shelf as well (Gee, 2014; Minnery, 
2014). Even in casual understandings video games are becoming the tool that was responsible for such profits as 
language skills improvement. Although in following article Author will try to present own vision of how design such 
game with user experience in mind. Paper also describes evaluation phase of first iteration of game that was designed 
by Author.  

When using games in education is under discussion there can happen some misconception regarding using term of 
‘gamification’ in that context. During last years the definition of gamification has evolved. That doesn’t mean the old 
one is incorrect, but rather shows how the term matured into more universal and empirical-based information. One of 
most used definition states that gamification is the use of game design elements in non-game contexts (Deterding, et 
al., 2011). The problematic part of it are ‘game design elements’. Because games are some form of medium it is hard 
to distinguish which elements are unique for them or how many of them should be combined to think about it as ‘game’ 
elements. Does adding the points change classroom experience into engaging one or just transfer grading into more 
sophisticated or complicated system? That and other questions bothered researchers when searching for essence of 
what gamification can be. The definition of Huotari and Hamari seems to have it right: ‘ Gamification refers to a 
process of enhancing a service with affordances for gameful experiences in order to support users’ overall value 
creation’ (Huotari, Hamari, 2017). That leads us to start from the user experience side and then move on to the game 
elements and mechanics that can make that experience valuable. Authors distinguish three parts of gamification 
process: the motivational affordance, the resulting psychological outcomes and behavioral outcomes. It seems to have 
more universal meaning and cuts the burden of using ‘game elements’ as a defining words. That view on the concept 
leads into focusing on the final users of gamified solution and delivering them compelling and attractive experiences 
that leads to psychological and behavioral changes. 

Author of following paper argues to treat games-based learning as one of components that can gamify the classroom. 
The core idea should focus on learning (and teaching) experience. How it will be executed is up to facilitator of the 
course and his or hers capabilities or resources. Focusing on experience resulting from using gamification and games 
in learning might be the solution for boosting up learning outcomes for the students. At least it works in software and 
web development, where user experience research is core step of improvement and leads to enlargement of users count, 
time-spent and revenues. Using computer-based or mobile games in educational context should then take some 
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inspiration from related areas of software design and transfer good practices such as creating and maintaining user 
(learner) experience throughout playing games in class. Following paper will present Author’s game design and 
evaluation of its experience as part of risk management classes. 

2. BLUEPRINT CONSPIRACY – GAME’S BACKGROUND  

The idea behind the game was to prepare interactive exercise that will explain issues connected to risk management. 
There were no limitations other than budget of the project and need of using that product in bigger groups (30-50 
people). Having some practice in using simulations and educational games in classroom the Author concluded that its 
common feature is lack of fun and entertainment such as the one which can be found in video games. That led to the 
idea of developing a mobile game which will engage users because more effort has been put into creating experience 
similar to what can be found in off-the shelf productions of games. So most important points of design were related 
with good look and feel of the game, easy to understand navigation of the interface and engaging hook such as storyline. 
To deliver such experiences the design work was based in the spirit of design science so further, and current research 
can be based in design science research frameworks (e.g. Hevner’s Information System Research Framework). 

  

Figure 1. Information Systems Research Framework 

Blueprint Conspiracy (BPC) is a game that can be placed in Alternate Reality Games (ARG) genre (Bonsignore 2013). 
Characteristic of ARG games is that gameplay is placed in real world environment and player physical activity is 
needed to complete tasks. Making an ARG can be a good platform or genre for educational purposes (Whitney, 2014; 
Chess 2013) In BPC that mechanism is used to unveil task description and open the possibility to input answer – 
players must find special codes hidden around area of gameplay (e.g. building, park, forest, etc.) and then they can 
start the challenge. Core part of the game is a web application designed in Responsive Web Design (Kim 2013) 
methodology, which means that it scales itself to fit in various screen sizes and screen resolutions. The app is accessible 
through any web browser. It is treated as a “control panel” of the game for each player. Inside players can find tasks 
description, their status and progress statistics, virtual trophies collection and leaderboard. Risk management is based 
on virtual currency distribution and insurance mechanism – players have to decide about order of task solving. There 
is only one chance for each task, but buying insurance can increase answer attempts. Players need also carefully manage 
their resources – in case of risky currency points distribution they can get stuck along the gameplay. Typical game 
starts from briefing and short introduction to rules. Then after time is up the facilitator sums up the game and provides 
a debriefing discussion about what happened during the game. Debriefing part is one of the most important elements 
of educational games and if done right then can generate proper knowledge within game players (Crookal 2014) 

2.1 Game design and gameplay 

The design of the game was based in MDA Framework (Hunicke et al 2004). MDA stands for Mechanics, Dynamics 
and Aesthetics. It shows how players are using and perceiving games and how it relates to detailed construction of 
mechanics into dynamic system of game. From the perspective of designer it is about choosing right set of game 
elements that will create specified dynamics which will generate certain aesthetics. That creates the player experience 
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which is appropriate for players aesthetics. Authors mention 7 types of aesthetics. Following game design description 
is based on it and was aimed to deliver all of them in the final game.   

Facilitator of the game needs to prepare it before the start. Preparations are focused on creation of user accounts and 
supervision of physical cards with codes placement around play area. The narrative structure of the game situates 
players as engineers whose blueprints where stolen by hacker who calls himself Thales (as very first engineer in 
history). The blueprints data can be retrieved by gathering mixed chunks of it in form of so called Blueprint Points. 
One can obtain blueprint points by solving short riddles and quizzes that are scattered around physical space of play 
area. Thales has released special web application for his victims (players) so they can localize and unlock trails that 
eventually help them to recover lost data.  

There are two kinds of points in the game: 

Blueprint Points (BP) - points for collecting rewards, they indicate players’ progress in the game, they also define the 
way the leaderboard of players looks; 

Action Points (AP) - required for starting missions, required for purchase of an insurance; 

 

Figure 2. Tutorial leaflet of Blueprint Conspiracy game. 

At the beginning, each player possesses an equal amount of  AP (action points). Completion of each task is rewarded 
with a certain amount of both BP and AP (the harder the task, the bigger the reward). 

To start a task the player receives a part of its content and a hint about the other part’s whereabouts. The exact location 
of the second half of the content of the task is communicated through a riddle or a mini-quest which is up to facilitator’s 
creativity (e.g. one of the mini-quests was to approach the cloakroom at the University and to ask about sleeveless 
coat. Once the player did it, the cloakroom service would hand him an access code that would unlock the missing part 
of the content). 

 

Figure 3. Screens from the final game. 

The tasks and riddles itself can be shaped freely, although as for now when played on courses about risk management, 
most of them somehow touches that area. They also took shape of logical riddles. After finding the missing part of the 
question, the player may attempt to resolve it. Each quest/task may be approached only once. Wrong answer means 
less BP and lost AP committed to approaching the task. Each player can however protect himself from such loss by 
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acquiring “an insurance package” at the beginning of the game. There are three types of insurance packages and also 
a possibility to randomly pick one of them (random selection is cheaper than the most expensive package but more 
expensive than the cheapest, so its priced at the level of the moderate insurance package). Insurance gives another 
attempt(s) with chosen mission. Completion of each tasks is bounded by a time limit. If the time elapses before a 
correct answer is given, the result is the same as with giving a wrong answer. 

The winner is the player which by the end of the game will collect the highest number of the BP points which transfers 
into amount of retrieved blueprint data (on the narrative level). The winner receives the final letter from Thales and is 
faced by the last dilemma of choosing between two available finales. Actually the winner is informed that the Thales 
was her/him and can admit that in front of the group (meaning all of his points are distributed among others, he stays 
with zero bonus points for course grade) or he can stay silent and get all of the bonus grade points just for own sake.  

3. DESIGN SCIENCE RESEARCH 

Basing on Hevner’s DSR framework it can be stated that the design of artifact (which is Blueprint Conspiracy game 
design) is built upon environmental properties and preferences (on the layer of people, organizational and technological 
needs) and existing knowledge base (foundations and methodologies of experiential learning, risk management and 
game design). Next step would be first iteration of assessment and refinement cycle with use of working prototype of 
the game. That step was done with group of 104 students of Business University in Warsaw, Poland. These were mostly 
participants of risk management course so the teachers could justify using the game on classes and could observe and 
deliver feedback towards future development of the game. Game was played with 6 different groups of students and 
after each of them they were asked to fill a questionnaire that contained of two parts: official user experience 
questionnaire ( ) and couple of in-depth questions about game design flaws.  

User Experience Questionnaire (UEQ) is a tool created to gather data about user experience of interactive products. 
As authors of UEQ suggest that tool can be applied to test if a digital product has sufficient user experience and 
determine areas of improvement (Laugwitz 2008). Users (or players) can quickly describe their post activity feelings, 
impressions and attitudes about the product. The questionnaire contains 6 scales with 26 items covering aspects of 
basic usability aspects (efficiency, perspicuity, dependability) and user experience aspects (attractiveness, novelty, 
stimulation). The user experience questionnaire contains six scales with 26 items in total: 

 Attractiveness: Overall impression towards the product. Do users like or dislike the product? This scale is a 
pure valence dimension. Items: annoying / enjoyable, good / bad, unlikable / pleasing, unpleasant / pleasant, 
attractive / unattractive, friendly / unfriendly. 

 Efficiency: Is it easy to interact with the software? Is the interface readable and easy to understand? Items: 
fast / slow, inefficient / efficient, impractical / practical, organized / cluttered. 

 Perspicuity: How easy is it to understand how the software works? Items: not understandable / 
understandable, easy to learn / difficult to learn, complicated / easy, clear / confusing. 

 Dependability: How quickly users can understand the software functionality? Items: unpredictable / 
predictable, obstructive / supportive, secure / not secure, meets expectations / does not meet expectations. 

 Stimulation: Is the software easy to build a bond with users? How strong is engagement and motivation to 
come back to the software? Items: valuable / inferior, boring / exiting, not interesting / interesting, motivating 
/ demotivating. 

 Novelty: How the design of software looks and feels in terms of innovative experience? Items: creative / dull, 
inventive / conventional, usual / leading edge, conservative / innovative. 

Authors of UEQ structure those scales in following way, the attractiveness is pure valence dimension with branch of 
pragmatic quality, goal-oriented scales (perspicuity, efficiency, dependability) and hedonic quality, not goal-directed 
scales. 
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Figure 4. Scales of UEQ 

First tested area related to having sufficient user experience in designed and developed game. It is possible to do that 
with UEQ Data Analysis Tool which offers a benchmark with data of 246 product evaluations (with 9905 users in 
total). Results of user experience test are presented below.  

 

Figure 5. Results of UEQ research 

 

Table 1. Results of UEQ research 

That led Author to conclusion about pragmatic quality of the game. The first step with future work should be done 
with analyzing how the game rules and mechanics are explained and how readable they are from the users perspective. 
It is important because after briefing phase of the game the users are out in the play area and they can need help with 
remembering some of the rules or ways how to use the game interface. However good results in hedonic quality scales 
and overall attractiveness of the game gives positive sense of proper game design at least in that area. Players seems 
to be interested, stimulated and attached while playing Blueprint Conspiracy.  

Some more in-detail questions were also asked. That is the additional way to determine areas of improvement, which 
is also suggested by authors of UEQ. There were just two questions. In first the users were asked about various elements 
from game design that were unclear. Respondents have multiple choice and could also leave a comment with further 
explanation of their choice. Translation of the question and answers is as follows: Please choose the game element 
which was unclear for you during the gameplay: 

a. Interface, 
b. Rules (goal, game mechanism), 
c. Tasks and missions formulation, 
d. Solving missions, 
e. Insurance mechanism, 
f. Scoring system, 
g. Leaderboard position, 
h. Unlocking missions. 

 

Attracttiveness

pragmatic quality

Perspicuity

Efficiency

Dependability

hedonic quality

novelty

stimulation

Scale Mean Comparisson to benchmark Interpretation
Attractiveness 1,256957929 Above average 25% of results better, 50% of results worse
Perspicuity 0,410194175 Bad In the range of the 25% worst results
Efficiency 0,881067961 Below Average 50% of results better, 25% of results worse
Dependability 0,834142395 Below Average 50% of results better, 25% of results worse
Stimulation 1,303398058 Above Average 25% of results better, 50% of results worse
Novelty 1,122168285 Good 10% of results better, 75% of results worse
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Figure 6. Results of qualitative research 

It is clear that the biggest problem was with two elements: tasks and missions formulation (24% of answers) and 
insurance mechanism (23%). Rules of the game, interface and unlocking (using codes) mechanism are also something 
that has to be improved in next iteration.  Those results covers up with qualitative part of the research and with use of 
distribution of answers Author can give now priorities of further design and development.  

Second question targeted absent features that in users point of view would enrich the game.  Author has grouped it in 
similarity to UEQ scale main categories. In terms of attractivity the users suggested anti-cheating mechanism or 
regulation (some of cards with codes were ripped off the walls to stop other players from solving certain mission), 
possibility to play in teams on one account (reading descriptions from one smartphone was a pain) and solving some 
errors in general development code (warnings and other unexpected bugs were appearing during the game). Pragmatic 
quality contained statements as improving insurance mechanism, implementing additional acceptance question before 
sending the answer (right now there is only one step of answer process) and improvement of readability (bigger buttons, 
fonts, shorter text descriptions). At least hedonic quality can be improved by better tasks and missions inside the game 
(e.g. practical tasks) and using other medias than text in tasks and missions.  

4. CONCLUSIONS 

First iteration of design process can be considered as done. Multiple valuable points were discovered to implement in 
next version of the educational game for learning risk management. Most of them are related to better presentation of 
overall rules of the game, as well as some of the mechanics which are already there. There is also quite potential of 
implementing new gameplay solutions as team play or different ways of challenging player. All of that will be 
implemented in following months so there is a chance that it will be ready for next academic semester and further 
testing phase.  

Basing on research described in this paper Author can state that UEQ is a valuable tool for finding flaws in designed 
software. Using it on such early stage of development should occur in better game which students already find fun to 
learn from but because of some weak points they cannot enjoy it fully. Same thing can be related to the learning 
outcomes of the game. Current state of user experience seems to be impacting learning from Blueprint Conspiracy. 
The learning outcome of using that game will be next research project of Author.  
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Abstract. Natural disaster especially flood is getting more devastating all over the world. 
Community-based disaster risk management (CBDRM) is one of the essential aspects of 
social resilience to cope with them, however, studies on pedagogies to transfer lessons of 
CBDRM is limited. Against this backdrop, this study aimed to demonstrate that students 
can learn CBDRM through Community Cooperation Game (CCG), originally developed 
for community members to experience flood incidents and learn the importance of coopera-
tion among residents living areas with different levels of risk, governments and volunteers. 
This paper applied CCG to disaster education in schools and universities in Thailand and 
Japan. Although most of the students have no experience of CBDRM, CCG could let them 
experience CBDRM recognize the importance of CBDRM, leading to enhancing social re-
silience. From these results, this paper proved that CCG could be a tool for the initial phase 
of CBDRM education in schools and GS for CBDRM could be applied to disaster educa-
tion by which the future generations were trained for future CBDRM. 

Keywords: Community Cooperation Game, Disaster Education, Disaster 
Risk Management, Social Resilience. 

1. Introduction

Disaster got more devastating in the 21st century. According to EM-DAT [1],
victims by natural disasters were 22,884 in 2016 despite the much more below 
number from previous years, while 569 million affected. It is flood that affects us 
the most among natural disasters. 17.0% of the victims and 99.7% of the affected 
were occupied by floods. Impacts from recent climate-related extremes including 
floods revealed significant vulnerability and exposure of many human systems to 
current climate variability with very high confidence [2]. Thailand faced with the 
unprecedented massive flood in 2011, and continuously affected. Japan also faced 
with unprecedented floods every year, residents saying that they have never expe-
rienced flood in their area for decades. 

To cope with flood, hard (structural) measures were installed. However, limita-
tion of these hard (structural-) measures have been iterated and promotion of soft 
(non-structural) measures are essential. Community-based disaster risk manage-
ment (CBDRM) is one of the essential aspects of social resilience, defined as so-
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cial unit or a group to collectively cope with or respond to external stresses and 
disturbances resulting from social, political, and environmental changes [3], and 
many studies focused on cooperation among residents, factors to promote raising 
awareness, enhancing coping capacity with flood situation, getting lessons from 
the past successful and unsuccessful cases, and others. 

Besides CBDRM, it is also important to promote disaster education to transfer 
lessons to, raise awareness of, and build capacities of school students as future 
generations. However, compared to methodologies to enhance CBDRM, studies 
on pedagogies to transfer lessons of CBDRM to students is limited. 

Against this backdrop, this study aims to present that gaming simulation (GS) is 
a tool to enhance students’ recognition of the importance of CBDRM through ex-
perience in game world, who have no experience of CBDRM in the real world. In 
addition, by making use of GS, we intended to find differences in the recognition 
among different educational level. 

2. Disaster education for CBDRM 

2.1 Lack of Disaster Education on CBDRM for Flood 

Disaster education has been conducted for a long period and a wide range of 
areas. Shaw, et al. [4] introduced a case study from Nepal that while conventional 
education was successful in raising disaster awareness, it did not inform people 
about how to behave to reduce the disaster risks. They also found from New Zea-
land that even after disaster education, many people had little knowledge of how 
to behave and react in disaster situations [4]. These evidences show conventional 
disaster education is not sufficient to behave properly in disaster, however, basi-
cally they more focused on what to behave as students and not as future generation 
to bear the future CBDRM.  

Reflecting to the past experience, previous studies on disaster education pointed 
out that disaster education is more likely to succeed if it focuses on behavior based 
on experience rather than conducting classes or seminars using textbooks. Yamori 
[5] claimed that besides the campaigns to raise disaster awareness, it is necessary 
to develop programs that encourage participants to find solutions and understand 
their capacity. Shaw, et al. [6] collected disaster education cases from several 
countries as introduced above and concluded that it was important for students to 
learn what they could do in their own communities. Moreover, study on under-
standing process of CBDRM is limited. Toyoda [7] insisted advantages of GS for 
disaster education tools and tackled this issue with GS but this is for earthquake 
and not for flood. The next section introduces how GS covers the important as-
pects of disaster education by referring previous studies. 
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2.2 GS for effective disaster education 

GS is one of the pedagogies of experienced-based learning, in which players 
are able to experience disaster situations in a virtual gaming world and can learn 
lessons such as success, failure or other players’ behavior (social learning) without 
any danger of disaster. Through such experiences, they can learn more than 
through lectures or other conventional education methods. Moreover, interactive 
role-play as one of the GS aspects, lets participants experience and understand re-
ality through the virtual world and gain varying viewpoints [7]. 
One of the most important GS components is the after-game play debriefing, at 
which trained facilitators calm participants down, and encourage participants to 
(re-)recognize what they experienced in the game and reflect on its connection to 
reality. 

When designing these types of GS, designers are able to incorporate lessons 
learned from past disasters in the game world, which means that participants are 
able to experience the lessons of the real world through the game play with roles. 
By playing within their designated roles, players learn the effect of their decisions 
after the disaster changes the situation. Therefore, participants experience what 
they can do and the consequences in disaster situations, all of which are reflected 
on in the debriefing [8]. 

Connecting with the important aspects of disaster education, players make de-
cisions and take actions (such as in table 1 by posting card, etc.) and get reflection 
as the results after the disaster. Moreover, through playing games and/or in de-
briefing, participants could recognize what they can or should do and also con-
nects this recognition with the reality such as their living areas. Thus, GS can let 
the participants understand what they can and should do in the real situation. In 
this way, GS theoretically can attain all aspects important to disaster education. 

3. CCG for Transferring Importance of CBDRM 

This study applied CCG (Community Cooperation Game) that was developed 
for and played by community residents in Thailand. Tanwattana, et al. [8] by ex-
perimenting CCG revealed that the GS reflected the real-world situations of case 
studies and influenced decision making of community players on CBDRM, which 
is an essential aspect of learning for CBDRM; the CCG promoted cooperation 
within the community for disaster risk management (DRM) and; the GS enhanced 
social resilience of community. 

CCG assigns to players a mayor, a volunteer, leaders and residents in red, or-
ange and yellow areas, totaling 8 actors. Red area is located along a river with the 
highest flood risk and yellow is the most distant from the river with the lowest 
risk, while the orange is located between them. CCG has four scenarios: Scenario 
I: normal situation; Scenario II: red area flood; Scenario III: all areas flooded; 
Scenario IV: after flood. The games is composed of two rounds, the 1st round 
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Source: Tanwattana [9] 

Fig.	1.	Map	of	CCG	and	Scenarios	

 
including all scenarios while the 2nd is with scenario I, III and IV assuming that a 
heavy flood happen suddenly (refer to figure 1).  

In all games, eight groups were formed for eight actors so that group members 
discussed and decided decisions of cards. In each scenario, players were requested 
to locate DRM cards on a map, that they believe appropriate in each scenario, and 
they were asked to locate their card(s) and explain reasons of card and location 
choice. Players’ cards were divided into three: preparedness (before flooding), 
emergency response (during flooding), and prevention & migration for future 
flood (after flooding) (refer to table 1). And after Scenario III in the 2nd round, the 
mayors and volunteers respectively could pose one extra card by which they can 
do whatever they think better after discussion and get agreement with community 
members. 

Table	1.	Cards	for	Players’	Choice	

 
Source: Tanwattana [9] 
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4. Effects of CCG to CBDRM Education 

We implemented CCG at 8 schools from a primary school (PS), junior high 
schools (JHS), senior high schools (SHS) and universities listed in Table 2. Games 
in Thailand were introduced in Tanwattana [9] and this paper analyzes further. 

Table	2.	Implementation	Details	of	CCG	at	Schools 

 
 

This section analyses the game results from the aspects of learning on 
CBDRM and different decision makings among different educational levels. Table 
3 shows the summary of the game results focusing on players’ choice, on the Sce-
nario I (before flooding) and Scenario IV (after flooding). Numbers in the table 
indicate the number of cards that all players chose for each category (prepared-
ness, CBDRM and response) and percentages means the ratios of the chosen cards 
in each category to all categories. Extra cards mean activities that players decided 
to do after discussion among players in addition to regular cards (This rule was not 
provided to the lower educational level students to make the CCG rule simple). 
 
4.1 Learning the Importance of CBDRM 

Learning the importance of CBDRM could be reflected by the number of 
CBDRM cards and their percentages that players chose. As the maximum number 
of cards that the players could choose are different between the 1st and 2nd 
rounds, we cannot simply compare between the 1st and 2nd round. However, in 
case of “after flood (Scenario IV),” the numbers of cards chosen are quite similar 
between the rounds. And, as the column “(1) CBDRM” presents, the numbers of 
CBDRM cards and their ratios in the 2nd round increased from the 1st round, ex-
cept for the 8th sample in which the mayor declared to make the DRM plan more 
interactive with communities in discussion, which might discourage players to 
conduct further CBDRM activities. It indicates that the players recognized the im-
portance of CBDRM and chose more CBDRM cards. 

Learning the importance of cooperation in community could be measured by 
the number of cards that each player placed on different areas from their living ar-

No School No. of Players Date

1 Primary School in Thailand 71 15 May, 2015

2 Junior High School in Thailand 35 24 Oct., 2014

3 Junior High School in Thailand 37 12 Dec., 2014

4 Senior High School in Thailand 45 7 Jul., 2015

5 Senior High School in Thailand 24 7 Jul., 2015

6 University in Thailand 32 15 Oct., 2014

7 University in Thailand 31 18 Aug., 2015

8 University in Japan 33 11 May, 2017

Total number of players: 308
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eas, ex. red residents placing their card on the yellow area for other players or for 
considering measurements based not on their own areas but on the whole commu-
nity areas. The column named “(2) Cards placing different area” indicates that we 
could not find the increase trend of placing cards in other areas from the 1st to the 
2nd round. However, in the 2nd round, players discussed planned for DRM together 
so that CCG still could provide experience of working together to the players. 
Thus, experience in CCG could let participants recognize the importance of 
CBDRM but could not enhance their recognition of the mutual support beyond ar-
eas. 

Table	3.	Results	of	CCG	
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4.2 Difference in DRM Card Choices among Educational Levels 

Sample schools are listed in the table 3 from lower (primary school) to higher 
(university). When it comes to the 1st round, “(3) Scenario I” shows the trend that 
the lower the educational level they belong to, the players tended to more focus on 
“Preparedness” while the higher educated players tended to choose more CBDRM 
cards. It implies that students in their life gradually learn the importance of 
CBDRM. 

The similar trend is identical in “(4) Scenario I” in the 2nd round. Students in 
the lower educational level tended to choose more preparedness cards and a re-
verse trend was for CBDRM cards. We cannot compare Scenario I (before flood-
ing) between the 1st and 2nd round as the numbers of cards could be chosen are 
different. However, as the previous section proved the success of transferring the 
importance of CBDRM to the participants, and according to column (3) and (4), 
the lower educational level students might increase their recognition of the im-
portance but still cannot catch up with the higher ones in terms of the number of 
chosen CBDRM cards. 

“After flood” situation named “(5) Scenario IV,” on the other hand, presents 
that the difference among educational levels cannot be seen as the choices to 
CBDRM cards in almost all schools increased. 
 
4.3 CCG for Introductory Phase of CBDRM Education for Social Resilience 

Analyses on learning the importance of CBDRM and comparison among edu-
cational levels above could conclude that CCG could enhance their recognition in 
the importance of CBDRM to every school levels, while the importance of coop-
eration among different areas needs to be addressed in debriefings. As the evalua-
tion was done only with their actual decision in the games, we cannot find how 
much participants learned it in the debriefings, however, CCG provides the first 
step to understand CCG functions. Moreover, the paper found that such the CCG’s 
effects are valid to every school levels. Thus, CCG would take an important role 
in the introductory phase for students to learn how CBDRM works and is im-
portant, leading to the enhancement of social resilience as their future local com-
munity members. 

5. Conclusion 

This paper first posed the challenge that disaster education to transfer the im-
portance of CBDRM to future generations had not been studied, and consequently, 
theoretically explained GS as an effective disaster education tool. Based on the 
theory, we applied CCG for and demonstrated the results at schools and universi-
ties, showing the validity of CCG for the initial phase to promote CBDRM for fu-
ture generations. 

86



8  

Further study should be done to identify effects of GS including debriefing for 
CBDRM education and to pursue smooth connection from disaster education to 
real CBDRM for students becoming citizens with enhanced social resilience. 
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Abstract. The purpose of this study is to be clarified that constructing gaming 

simulation model based on information scenario from questionnaire survey in 

L’Aquila and is clarified that what kind of QOL factors is affected by “Disaster 

Information Mismatch” to use gaming simulation model based on information 

scenario. This study conducted an experiment of changing of QOL factors by 

“Disaster Information Mismatch” to take questionnaire survey for 7 students. It 

is clarified that if DIM happened, victim’s QOL is decreasing than No DIM in 

each disaster phase. It must construct disaster information sharing system based 

on resident’s need harmonized with public specialized information. 

Keywords: QOL, Disaster Information Mismatch (DIM), scenario experiment. 

1 Research Background and Objectives 

1.1 Research Background 

    The international disasters database (EM-DAT: Centre for Research on the Epidemi-

ology of Disasters) reported number of disasters was less than 50 events in 20th century 

but increasing exponentially toward the end of 20th century, now reported natural dis-

asters over 10 times from 20th century in 21st century in its “World trend of natural 

disasters 1900 – 2010”. In case of historic cities, it is really weak of city’s vulnerability. 

It means that it is easier to being destroyed itself when earthquake happened. At the 

same time, it also has vulnerability for resident’s safety after an earthquake. In this 

sense, it should be safe for resident’s living environment in times which is all disaster 

phase. In this sense, it takes consideration to make evacuation plan with participatory 

process for resident’s safety to understand their own town’s risks before occurring big 

earthquake [2]. However, it must be considered policy and plan based risk after occur-

ring natural disaster. One of them is an Information sharing system among victims and 
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information sender such as national relations, public sector, NPO (NGO), some volun-

teers and so on. But nowadays, information sharing after the natural disaster is not 

working well, because of emergency time. People have to survive from natural disaster, 

but all of things is information such as where should we evacuate immediately after 

earthquake, when will public sector provide food and water living in evacuation shelter 

and so on. In our survey, a lot of disaster information mismatch among residents need 

and sender’s supply is occurred in L’Aquila, Italy. At the same time, if disaster infor-

mation mismatch is happed, victim’s feeling become feeling of uneasy. However, what 

kind of information mismatch and which disaster phase affected to resident’s feelings. 

 

1.2 Research Objectives and Significance 

 In this study, it has two objectives. One of objectives is constructing gaming simula-

tion model based on information scenario from questionnaire survey in L’Aquila. Next 

is clarified that what kind of QOL factors is affected by “Disaster Information Mis-

match” to use gaming simulation model based on information scenario. 

 The reason why it will be used simulation model, is that it is difficult to measure 

resident’s feelings by occurring disaster information mismatch using simple question-

naire survey, it can be reproduced real situation of disaster information occurred in real 

or virtual world by using simulation. In merit of using simulation, it is able to be meas-

ured feelings which how do test subject feel and think in exact time of doing simulation. 

So, this study will be measured resident’s QOL factors by constructed simulation 

model. Obviously, it seems to be affected negative feeling by disaster information mis-

match, but in this study, it will be used simulation that is able to measure real resident’s 

thinking and feeling at the very disaster phase such as going to temporary evacuation 

place. 

2 Related Work 

2.1 Disaster Information Mismatch among victim’s needs and information 

senders 

    This section review about disaster information mismatch among victim’s needs and 

information senders in historical area. Disaster information mismatch is some phenom-

ena that has a gap between victims needs and information senders supply. This phe-

nomenon is happened around the world in a time of disaster. For instance, in case of 

Ayutthaya flood in 2011, it was occurred by heavy rain as two time the previous year. 

It was damaged the whole of Thailand including capital of Ayutthaya from August to 

December 2011(The death: 813, the missing: 3(The department of the interior, Thai-

land)). In this time, it was shared huge disaster information by public information, mass 

media, inter-organizational relations, however it was mentioned [3]: how much neces-

sary information was given victims from huge disaster information, was it include re-

ally necessary information.  

 In the field of tourism, people with more sever access needs require additional and 

more specialized information. However, the supply of this information becomes scarcer 
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for those with higher accessibility requirements. So the gap between demand and sup-

ply of accessibility increase, with a greater effect on those who need information [4]. 

In this sense, this situation is same as a time of disaster. There are variety of people 

such as baby, young, adults, aged people in disaster area. Thus, it has multiple special-

ized information needs in each disaster phase: temporary evacuation, temporary shelter, 

temporary house phase). It must be filled in those kinds of gap between demand and 

supply. This is information issue for victims. In this study, those kinds of phenomena 

as information problems and information mismatch among demand and supply is called 

“Disaster Information Mismatch(DIM)”. 

 

2.2 Victim’s Consideration QOL in a time of disaster 

    This section reviews two categories of previous study on the subject Quality of Life: 

research on components of Quality of life, and research on necessary condition in dis-

aster prevention to be regional inheritance in the field of psychological aspect. 

Demura et al [5]., constructed QOL components model based on previous study [5]. 

QOL which means subjective satisfaction is composed by condition of individuals 

(physical aspect, psychological aspect, social aspect and so on) and condition of envi-

ronment. When it is focused on psychological aspect, it is composed by feelings of 

uneasy, pain of body and so on. In consideration of victim’s QOL in a time of disaster, 

victim’s QOL is more decreasing than normal life, because of changing life environ-

ment by disaster (it is increasing the feeling of uneasy). At the same time, historical city 

has much vulnerability. It means that historical city has historical building which is 

easy to be broken by natural disaster. So victims must evacuate the other place for a 

long time in a disaster time. Thus, psychological aspect of QOL is most consideration 

things. 

On the other hands, research on necessary condition in disaster prevention to be re-

gional inheritance in the field of psychological aspect, Kanegae et al[6]., mentioned 

that not only national relations and public sector must need “Disaster Preparedness” but 

also it most necessary of  suitable and immediate “Disaster Response” by residents(vic-

tims) to be sustainable inheritance and to be decreased the damage by natural disaster. 

Shirotuski et al [7]., elaborates on the importance of resident’s participatory process 

after natural disaster to preserve and restore historical city, cultural heritage. Participat-

ing those kinds of activity is depended on emotional bonding as thoughts, feelings, be-

liefs to specific place and community. Thus, it has usefulness to be clarified that effect 

of resident’s participatory intention by resident’s emotional bonding to be regional in-

heritance in policy science aspects. In this sense, it must be consider emotional bonding 

(Sense of Place[8]) in a time of disaster as same as QOL. 

3 Study Method 

3.1 Study Area: L’Aquila, Italy 

    L’Aquila, Italy is one of the municipality, provincial capital and prefecture capital 

located in center of Italy with a population of 67,000. It was occurred big earthquake 
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(M 6.3) in 4th April 2009. It is easier to generate earthquake because of collision among 

Eurasia Plate and African Plate. It is damaged not only 309 deaths, but also many his-

torical buildings such as church of Anime Sante, provincial buildings and so on were 

collapse. As case of Italy in historical area, it has “Authenticity” to restore historical 

areas. Thus, it takes long time to restore whole of the historical city. It means that vic-

tims must evacuate other place for more long time than usual city. In actual condition, 

nowadays more than 10,000 people live in temporary houses L’Aquila Municipality) 

(Name: C.A.S.E and M.A.P.), but it has been 10 years since L’Aquila Earthquake 

happed. In case of L’Aquila Earthquake, all of things after disaster is coped by public 

sector (DCP: Department of Civil Protection).  

 

3.2 Constricting Disaster Phase Scenario Analysis 

    This section describes the constructing of disaster phase scenario with information 

mismatch. 

First of all, phenomena of DIM are happened in various time after big earthquake. 

So, it divided disaster 4 phases [9]: from happened earthquake to move temporary evac-

uation phase, living in temporary shelter phase, living in temporary houses phase, re-

store phase. Restore phase is that victims can live in house without temporary houses. 

Second of all, it is describes making scenario. In scenarios, it is set in situation that 

big earthquake is happened as same as L’Aquila Earthquake in 28th February 2018, it 

is very cold day. In case of L’Aquila Earthquake, all of things after disaster is coped by 

public sector (DCP: Department of Civil Protection). So, it is estimated that DIM is 

happened by communication of DCP members and victims Moreover, in this study, it 

is measured resident’s QOL by occurring DIM, so each scenario has not occurring DIM 

case and occurring DIM case in 4 disaster phases to show to test subject. It is conducted 

to take questionnaire survey for victims in L’Aquila (table 1).  

As a result of questionnaire survey, most often answer is “I don’t know where is the 

evacuation place, and which root is safety” in from happened earthquake to move tem-

porary evacuation phase. Thus, DIM of from happened earthquake to move temporary 

evacuation phase is that case of not understanding temporary evacuation place and 

safety root, and case of understanding. 

Next, two most often answer is “Confirmation of family’s safety” and “actual con-

dition of their house and entry to City Center” in. In this case, it is made two scenarios. 

One of case, when big earthquake happened, victims must take care of their family’s 

safety. So, one of the DIM situation of temporary shelter phase is that victims want to 

know family’s safety, and person ask DCP member to know family’s safety, but they 

don’t know how to do. Other scenario is about actual condition of their house and date 

of entry city center. Before L’Aquila Earthquake, almost people live in around “City 

Center”. They have a life in City Center from a birth. But there are so many historical 

buildings in City Center. In L’Aquila Earthquake, everyone cannot enter to City Center 

because almost building was collapsed and it was so dangerous. So, victims wanted to 

know actual condition of damage of house and when it is possible to enter to City Cen-

ter. In second DIM case, it is set scenario that victims want to know actual situation of 
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house and when it is possible to enter to City Center, so person ask DCP staff about it, 

but they answer is “we don’t know in detail”. 

Last scenario is that application of living temporary shelter in the time of moving 

from temporary shelter. Italy constructed temporary houses after L’Aquila Earthquake 

(Name: Projetto C.A.S.E and M.A.P). Many victims moved to temporary houses. But 

respondents of this questionnaire survey worried about how to apply to live in tempo-

rary house. So, last DIM scenario is that victims want to know how to apply to live in 

temporary house, person ask them about it, but their answer is “we are not sure now”. 

Table 1. Abstract of Questionnaire Survey 1 

 Questionnaire survey 1 

Date From 2nd to 26th February 

Scope of the survey Victims living in L’Aquila (including students) 

Number 27 samples 

Contents Actual DIM happened in L’Aquila Earthquake in 2009 

 

Table 2. Constructing DIM Scenarios Divided by Disaster Phase 

Disaster Phase Contents of DIM Place When 

From EH to MES 
Temporary evacuation 

place and safety root 
City center 

28th Feb 

Temporary Shelter 1 Safety of family Temporary Shelter 17th Mar 

Temporary Shelter 2 

Actual condition of 

house and entry to city 

center 

Temporary Shelter 

20th Mar 

Temporary House 
Application of living 

temporary houses 
Temporary Shelter 

24th Sep 

 

3.3 Overview of the Survey Process 

    This section describes study framework and abstract about gaming simulation model 

of DIM scenario. (1) Briefing: first of all, researcher introduced history of L’Aquila and 

disaster prevention system in L’Aquila. At the time, students understood each of them. 

(2) Role: second of all, researcher have students have a role as L’Aquila people (Fig. 

2). Not only do this, but also, we went to walk City Center in Google Street View. It is 

easier to understand situation of L’Aquila’s real situation for Japanese students. (3) 

GAME: researcher showed students DIM scenario and answer all of questions as L’Aq-

uila’s people. (4) Debriefing: after showing scenario, researcher explain why did it take 

such kind of questionnaire and what based did these scenarios make as a debriefing.  

    As shown Table.3, it is abstract of this survey. In questionnaire survey, it is composed 

by feelings of satisfaction(Q1) and uneasy(Q5), Sense of Place [8] (Q3,4,5) factors and 

intention of moving to other place without L’Aquila(Q6) based on related works. In 

feelings of satisfaction and uneasy section, response was scored on seven-point scale 
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from “1. satisfied” to ”7. unsatisfied”. At first, respondents feeling is ”4. Now your 

feelings” If respondents don’t change their mind by showing scenario, respondents have 

to check ”4. Now your feelings” In Sense of Place factors section, Sense of Place 

is comprehensive components: composed by Place Attachment, Place Identity, Place 

Dependence. In analysis, response was scored on seven-point scale from ”1. Most 

agree” to ”7. Most disagree. 

 

 
Fig 2. Process of Gaming Simulation Model of DIM phenomena Scenario 

Table 3. Questionnaire survey 

 Questionnaire survey 2 

Date 27th March, 2018 

Scope of the survey Undergraduate school students 

Number 7 samples 

Place Ritsumeikan University 

Contents 

Feeling of satisfaction(Q1), Feeling of uneasy (Q5), intention 

of moving another place without L’Aquila (Q6), Place Identity 

(Q2), Place Attachment (Q3), Place Independence (Q4) [8] 

Questionnaire Sen-

tence 

Q1: How is your satisfaction in this situation? 

Q2: Everything about my place(L’Aquila) is a reflection of me 

Q3: My place(L’Aquila) is my favorite place to be 

Q4: As far as I am concerned, there are better place to be that 

at my place(L’Aquila). 

Q5: How do you change your feelings uneasy at the moment? 

 

4 Result and Discussion of gaming simulation model of DIM 

Phenomena Scenario 

    This section presents and discusses the survey results. DIM and No DIM scores for 

each questionnaire item were compared using the Mann-Whitney U test in each sce-

nario. 

First, in components of feeling of dissatisfaction and uneasy, it can be see that the 

score on DIM is higher than the score on No DIM in each disaster phase (Table 4). 

Therefore, if DIM is happened, victims will be more unsatisfied and uneasy in each 

disaster phase. It means that present decreasing victim’s QOL. 
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Second of all, to take look Sense of Place factor in “Temporary Shelter 1” sce-

nario; ”Temporary Shelter 2” scenario; and “Temporary House” scenario, the score is 

DIM is higher than the score on No DIM(table 4,5). It means that victim’s Place At-

tachment(Q3) is decreasing when it will be DIM. However, it is difficult to measure 

Sense of Place in Gaming Simulation, even if respondents have a role as L’Aquila peo-

ple. In this case, respondents are Japanese students, and they never been to L’Aquila. It 

is difficult to be sprouted to bring Sense of Place. But if respondents had a role, it can 

be said those of things above. 

Third of all, in intention of moving to other place without L’Aquila, we can see the 

score on DIM is lower than the score on No DIM in “From Earthquake happened to 

move to temporary evacuation space” scenario. It can be explained that if victims got 

big earthquake, victims will have intention of moving to another place without L’Aq-

uila. We don’t know when earthquake will be happened. If it is happened, people will 

have intention of going away to place where it has no earthquake. 

Table 4. Survey Result by Mann-Whitney test 

Q Average (From EH to MES) Average (Temporary Shelter 1) 

 DIM No DIM P-value DIM No DIM P-value 

Q1 5.857 3.142 .007 6.571 5.428 .015 

Q2 4.000 3.714 .177 4.285 5.142 .134 

Q3 3.571 3.428 .177 5.285 4.428 .039 

Q4 5.428 4.428 .066 6.000 5.428 .051 

Q5 5.142 2.571 .007 5.857 5.000 .022 

Q6 3.571 4.714 .004 5.142 4.142 .183 

 

Table 5. Survey Result by Mann-Whitney test 

Q Average (Temporary Shelter 2) Average (Temporary House) 

 DIM No DIM P-value DIM No DIM P-value 

Q1 5.142 3.142 .021 6.285 3.000 .001 

Q2 4.857 3.857 .098 5.285 3.714 .055 

Q3 4.714 3.428 .024 5.285 3.428 .013 

Q4 5.571 4.571 .098 5.857 4.285 .035 

Q5 6.000 4.571 .005 6.000 3.714 .019 

Q6 4.285 4.571 .400 4.142 4.428 .400 
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5 Conclusion and Future Design 

The above findings clarify that, if DIM is happened, victims(residents) QOL is de-

creasing than No DIM. At the same time, one of the Sense of Place factor, especially, 

Place Attachment factor is decreasing when DIM is happened. In many disaster phases 

around the world, it was(is) happened a lot of DIM. To maintain victims QOL and 

emotional bonding to place, it must be reduced DIM. To reduce it, not municipality and 

public sector casually share a lot of disaster information, it must need to construct dis-

aster information sharing system based on resident’s needs. Municipality and re-

searcher will collect resident’s needs from past disaster experience, of course, not only 

residents need, but also specialized information such as evacuation root, evacuation 

space which municipality has is also needed.  

In future design, it is necessary to reduce DIM to sustain resident’s QOL and SOP 

factor for building up resilience as power of recovery in historic cities. The way of 

constructing disaster information sharing system based on resident’s need and munici-

pality’s knowledge such as evacuation root, evacuation plan and so on, is “CivicTech”. 

CivicTech is one of the way that solve regional problem with resident’s participatory 

and citizen’s technological skills. It is based on participatory and communication pro-

cess and is able to collect resident’s need, put into database as Big Data. So, for future 

design, it will be constructed disaster information sharing system model and its process 

by using CivicTech in IoT and AI society that this world will go. 
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Abstract. This work presents “HalluciFear”, a 3D Horror game with the first-

person view. HalluciFear is an educational game relate LSD drugs side effects 

with fear. Drug abuse is a serious threat to both physical health and mental health. 

In Thailand, drug abuse rate has been increasing along with current world’s situ-

ation. Adolescent substance use, although decreased in total number, surprisingly 

increased among younger youths comparing to before. Due to its popularity with 

younger audiences, gaming is a suitable medium for educating population with 

the risky age range. In Thailand, more than 62 percent of the population has ac-

cess to the internet and PC game. This game will provide educational information 

on drugs abuse and the corresponding disadvantage through horror story. The 

game imitates vision effect from LSD drugs abuse. The targeted players are Thai 

people ages 13 or above, the ages that are currently high risk to become victims 

of drug abuse. Upon evaluation of the game, the authors used satisfactory survey 

for regular players and game content survey for specialists. The evaluation result 

showed the average game quality and overall user’s satisfaction was good with 

the averages of 4.16 and 3.91 respectively. 

Keywords: Computer Games, Drug Abuse Prevention, Educational Game. 

1 Introduction 

According to a 2014 report [1] from Stanford researcher, 1.2 million people were in-

volved in illegal drug activities across Thailand. The total number of drug cases saw a 

41 percent increase from 2013 to 2014. New groups of drug traffickers are mobilizing 

while existing groups are still active. The younger drug users will eventually become 

drug dealers as they get older. The number of drug users below 15 years of age has 

increased dramatically. Young people are increasingly using “Yaabaa (crazy medi-

cine)” and “Kratom (Mitragyna) [2] ”. This problem is a serious threat, which affects a 

person’s mind, body and brain development, especially in children and young adults.  

Gaming is a method of education that is gaining attention due to its popularity with 

younger audiences. In Thailand, more than 62 percent of the population has access to 

the internet and PC game[3], both by purchasing or free play via Stream, UPlay and so 

on. Research in [4] used an arcade-style computer game based on operant learning task 
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to engage young people in a drug education and found that it successfully achieved 

awareness of the drug through tolerance message. Hence, gamification can be an effec-

tive way of transmitting such education information without being perceived as a les-

son.  
This research aims at developing “HalluciFear” game to provide educational infor-

mation on drugs abuse and the corresponding disadvantage. The targeted players are 

Thai people ages 13 or above, the ages that are currently high risk to become victims 

of drug abuse. 

2 Literature Review 

2.1 LSD 

LSD, known as “acid”, is one of the most potent, mood-changing chemicals. The effects 

of LSD are unpredictable. Normally, the first effects of LSD are experienced 30 to 90 

minutes after taking the drug. The body temperature can become higher or lower, while 

the blood pressure and heart rate either increase or decrease. Sweating or chills are not 

uncommon. LSD users often experience loss of appetite, sleeplessness, dry mouth and 

tremors. Visual changes are among the more common effects – the user can become 

fixated on the intensity of certain colors. Extreme changes in mood, anywhere from a 

space-out “bliss” too intense terror, are also experienced. The LSD user is unable to tell 

which sensations are created by the drug and which are part of reality. They also feel 

the urge to keep taking more of the drug in order to re-experience the same sensation. 

“Bad trip” can go on for up to 12 hours. Some people never recover from an acid-

induced psychosis [5]. 

2.2 Common Fear 

Fear is an emotion that protects us from the threats in our surroundings. There are 10 

human fears that every member of a society deals with throughout their life such as 

failure, death, rejection, ridicule, loneliness, misery, disappointment, pain, the un-

known, and losing your freedom [6, 7]. 

2.3 Game Designing Theory 

The related theory that was used to design the game is called “The Element Tetrad” 

The element tetrad is the set of components or elements that were used in designing 

games, which were presented by Jesse Schell [8], the author of “The Art of Game De-

sign”. The components in the element tetrad are as follows; 

Mechanics 

Mechanics are used to making the game system more interesting and more effective. 

 Objective is some action or things that assign the player’s action to win the game. 
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 Player Relationship is the way that the player plays or interacts with the game such 

as a single player versus the game, the player versus another player, and so on. 

 Rules refer to things that the player should or must do in order to make the progress 

in the game. 

 Boundaries refers to the area or things that fixate the player in the game. 

 Resources are things that are used by the player in the game such as the player’s 

health, score, weapons, and so on. 

Aesthetics 

Aesthetics are things that can make the game more visually and audibly appealing. 

Aesthetics can be used in game design in order to suggest the player’s feeling toward 

the game or the game’s theme. 

Story 

Every game has a story to tell what happens in the game. This project use “Tradi-

tional Dramatic: Five-Act Structure” to design the game. Figure 1 depicts the structure 

used in this research. 

Technology 

Every game uses various techniques to support the game system. This can make the 

game playable or even more enjoyable [9] 

 

Figure 1. Traditional dramatic “Five-Act” structure that usually used to assist the author to 

write a story for plays or games. It is composed of exposition, rising action, climax, falling ac-

tion, and dénouement.  

3 Game Implementation 

“HalluciFear” game was developed by using Unity game engine to make the 3D horror 

game with first-person view. Moreover, the element tetrad in [8] was used as the de-

signing guideline to specify the game element and game feel. Common fears and LSD 

information such as visual hallucination in Figure 2 and the scary city roughly as the 

draft shown in Figure 3, were used to design the game’s aesthetics to make the game 

more frighten and more realistic. 
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Figure 2. Game design example. This scene shows hallucination, an effect of LSD abuse. 

 

Figure 3. Game design example, this scene is a rough draft of the game's cut scene. 

4 Game Development Result 

“HalluciFear” is a 3D Horror game with first-person view. The objective of this game 

is to provide educational information on drugs abuse and the corresponding disad-

vantage. The game imitates vision effect from LSD drugs abuse. This section explains 

the features in the game with supporting figures. 

Start menu.  

The user can select “New game” to start a new game from the beginning or “Con-

tinue” for continuing the play from the previous time Figure 4. The game begins with 

a story, narrated using animation video as in Figure 5 to engage the user.  

Character control system.  

The user will control a game character as first-person view. The control is done via 

keyboard “w” for forward, “a” for left, “s” for reverse and “d” for right direction. Also, 

the user can control the camera view using a mouse. In addition, “f” can be used for 

turning on or off the light. 
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Figure 4. Start menu of the game. User can choose between “new game” to begin a story or  

“continue” from previous play. 

Twirl system.  

To simulate LSD effect to human vision, we put twirl system in some position/scene. 

The user will see a twisted scene for a period of time when moving to that position. 

Figure 6 shows an example of twirl system. 

Game artificial intelligence system.  

In some scenes, the player will encounter an enemy. When the enemy approaches 

the player, the enemy will attack the player causing the blood gage drop one level. If 

the blood gage drops for three times, the game is over. Figure 7 left and right shows 

enemies in the game. 

The game sound effect and background music.  

The sound effect includes short period sound effect for horror game such as jump 

scare sound effect, people screaming, and enemy yelling. In addition, user interface 

sounds are used such as button clicking, warping, and entering a new scene. 

The user interface used in the game.  

In some scene, UI is used for ease of understanding such as “reading the document”, 

the user can press “E” or “e” on the keyboard, moving scroll bar up and down to read 

the document. Warping point or teleporting point are labeled with “Up”, “Down” or 

arrow.  

Jump scare.  

At some point, the user will encounter jump scare [10], a technique often used in 

horror films and video games, intended to scare the audience by surprising them with 

an abrupt change in image or event, usually co-occurring with a loud, frightening sound. 

Figure 8 shows the raw image used as jump scare in the game. 
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.  

Figure 5. For a new user, the game begins with a story of a man in his dream walking to an old 

research building. This shows an animation at the beginning of the game. 

 

Figure 6. Twirl system is used in some scene to visualize LSD visual hallucination 

  

Figure 7. Enemy characters that will appears randomly to follows the main character, creating 

fearful emotion (left). Enemy that get close will attack immediately (right) 

5 Game Evaluation 

The evaluation questionnaire was used for game evaluation. The evaluation is divided 

into three types and the analysis is done by computing the mean score of each evalua-

tion criteria. The highest score is 5.00. 
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Figure 8. Jump scare in a raw image file format. 

5.1 Evaluation by experts 

Three experts in game development, either working in a game industry or working as a 

game designer evaluated the game in 4 game design aspects; gameplay system, game 

sound effect and background music, game aesthetic, game storyline. The evaluation 

results are show in Table 1. 

5.2 Evaluation by a former drug addict 

The game content is evaluated by an anonymous former drug addict. The former drug 

addict comments that the hallucination effect is similar to the real hallucination. The 

score for this criteria was 4.00. 

5.3 Evaluation by user satisfaction survey 

User satisfactory survey was done with students who like to play the game. We collect 

30 participants with a voluntary selection, age range 13 – 18 years old. The participants 

will fill out the survey after playing the game. 

Table 1. Game evaluation result by experts. 

No. Evaluation criteria Average score S.D. Interpretation 

1 Gameplay system 4.25 0.96 Very good 

2 Game sound effect and background music 4.67 0.53 Very good 

3 Game aesthetic 4.00 0.61 Good 

4 Game storyline 4.13 0.89 Good 

Table 2. Game evaluation result by students 

No. Evaluation criteria Average score S.D. Interpretation 

1 Gameplay system 3.92 0.59 Good 

2 Game sound effect and background music 4.13 0.59 Good 

3 Game aesthetic 3.87 0.71 Good 

4 Game storyline 3.72 0.58 Good 
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The survey included 5 criteria; the gameplay system, game sound effect and back-

ground music, game aesthetic, game storyline and game content. For the game content, 

we asked questions like “After playing the game, you feel that you practically under-

stand the effect of LSD addiction more than before playing the game” or “After playing 

the game, you feel fear of LSD more than before playing the game. Maximum score 

(5.00) is given in case of strongly agree and the minimum score is given in case of 

strongly disagree. The evaluation results are shown in Table 2. 

6 Conclusion 

This research aims to develop “HalluciFear” game to prevent drug abuse by using Unity 

game engine to make the 3D horror game with first-person view. The game imitates 

vision effect from LSD drugs abuse. Moreover, common fears and the element tetrad 

were used to design the game’s aesthetics. Questionnaires were used to evaluate the 

results of this project such as game quality and user’s satisfaction 
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Abstract. An investigation of games and simulations to develop school admin-
istrators to comply with good governance principle of students in the M.Ed. 
program in Educational Administration, the Graduate School, Thonburi Univer-
sity aims to 1) develop lessons in the course of morality and ethics in educa-
tional administration by using games and simulations, and 2) evaluate 
knowledge and understanding of good governance in educational administration 
of students in the M.Ed. program in educational administration, Thonburi Uni-
versity. The target group was thirty students of the M.Ed. in educational admin-
istration, 2nd batch. The study instruments were game and simulation. Data col-
lection instrument was a 20-item knowledge test of good governance principle 
and educational administration (with the maximum possible score of 100). 
 The findings revealed that students‟ posttest score on good governance princi-
ple and educational administration was higher than that of the pretest, signifi-
cantly at p<.01 level. When inspecting at individual aspects, it was found that 
the posttest scores on meaning, good governance components from 4 organiza-
tions, association of simulation and good governance principle, and holistic 
presentation were higher than those of the pretests, as well as the averaged 
score on each individual item, significantly at ps<.01 level. 

Keywords: Games and Simulations, Good Governance Principle. 

1 Introduction 

“Good governance” is a context of development and promotion of democracy. It is 
the best fit for culture, society, and governance in the present time. Good governance 
is a significant tool and a process that links economy, society, and politics that em-
phasizes on cooperation from all sectors to development, which is based on strong, 
ethical, and stable democracy. Efficient governance that is transparent and auditable 
will lead to sustainable development of the country. 

From abovementioned, Theerayut Boonmee (1998) proposed that good governance 
is the right strategy to solve national economic problems. It is the right halfway for 
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self-development and thus empowers “Thai wisdom with universal mind”. National 
good governance is a strong movement from local force and communities. It is about 
the relationship and cooperation from all sectors in the country including public and 
private sectors, and major institutions such as community, people, regions, and the 
nation. 

Resulted from the good governance policy, national educational institutions, both 
public and private, need to adopt the good governance principle into educational 
realm. The researchers thus extracted essentials of good governance principle to de-
sign a course entitled Moral and Ethical Development in Educational Administration. 
The course content includes meaning of good governance, components of good gov-
ernance, good governance in educational administration, and evaluation of good gov-
ernance. Not only is the course presented its theoretical part for knowledge and un-
derstanding of the concepts, but also the students are needed to demonstrate capability 
in application of those theoretical concepts into practice (the M.Ed. in educational 
administration manual, p. 18).  

In order to help the students demonstrate their knowledge and understanding of this 
principle, the researchers therefore employed game and simulation as a teaching tech-
nique that assisted the students achieve the course goal. 

2 Objectives 

The objectives are to develop lessons in Moral and Ethical Development in Educa-
tional Administration course through the use of game and simulation for graduate 
students in the M.Ed. program in educational administration and to evaluate 
knowledge and understanding of good governance in educational administration of 
graduate students in the M.Ed. program in educational administration, Thonburi Uni-
versity. 

3 Target group 

Thirty graduate students in the M.Ed. in educational administration, 2nd batch of 
Thonburi University were recruited as a target group of this study. 

4 Literature Review 

4.1 Course description 

Moral and Ethical Development in Educational Administration covers principle and 
concepts about skills and competence that school administrators should possess, to 
comply  with good governance, honesty, moral, work ethics, and education manage-
ment for spirit and idealism of school administrator. Teaching methods included dis-
cussion, participation, case study with game and simulation and so on. Moreover, the 
researchers encouraged students to study governing patterns and styles, case studies, 
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and simulations to identify administrative guidelines and skills, as well as applied 
these concepts into practice. 

4.2 Game and simulation for education 

Moral and Ethical Development in Educational Administration covers principle and 
concepts about skills and competence that school administrators should possess, to 
comply  with good governance, honesty, moral, work ethics, and education manage-
ment for spirit and idealism of school administrator. Teaching methods included dis-
cussion, participation, case study with game and simulation and so on. Moreover, the 
researchers encouraged students to study governing patterns and styles, case studies, 
and simulations to identify administrative guidelines and skills, as well as applied 
these concepts into practice. 

Game is defined as competitive situations or conflicts between two parties in par-
ticular situation. The well-known game is sports, which players have to study rules for 
playing by predicting its opponent‟s playing plan. If the rule is violated, one or more 
referees are required.  

Teaching through game is a process that teacher helps students to achieve learning 
objectives of the course that followed the rules. Then the teacher leads a discussion on 
game description, playing behavior, playing technique, and results to conclude learn-
ing achievement. This process is called “debriefing”.  

Game theory is a tool to explain social problems. Game generally reflects actual 
situation in the society, especially competitive and cooperative contexts. Such kind of 
game introduces strategies that help resolve difficulties, or difficult situations. 
The game theory was first introduced in 1928 by John Von Newmann. He used this 
theory to explain economic competition, which led him to be named the father of the 
game theory. In 1930, Oskar Mengenstem developed the theory of games and eco-
nomic behavior from Newmann‟s game theory. Mengenstem‟s game was widely 
adopted in mathematics, politics, army, and other fields. According to the theory of 
games and economic behavior, it has two main categories: 

1. Zero-sum game is the game that winner takes all. This game is a serious compe-
tition. 

2. Non zero-sum game is a game that what the winner takes is not equal to what the 
loser loses. This kind of game it is possible to have all win (win-win), or all lose (loss-
loss) (Newmann, 1928). 
  Sook (1995) defines simulation as simulated situation that is available for students 
to participate in learning activities and mutually make decision that facilitate thinking 
process.  

Alessi and Trollip (1991) discuss that simulation is a teaching technique that opens 
for application of computer integrated into learning activities, especially for the con-
tent review. This technique raises motivation, knowledge transfer. Simulation tech-
nique is effective, beneficial, safe, and controllable, yet gives real experience for the 
learners. 

Tissana Khammanee (2012, pp. 365-366) explains five components of game play-
ing, including: 
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1. Teacher and learners 
2. Game and playing rules 
3. Game playing in comply with the rules 
4. Discussion about game result, playing method, and playing behavior of the play-

er after game 
5. Learners‟ learning outcomes  
Furthermore, Tissana Kammanee explains essential steps of teaching through game 

that it includes teacher‟s presentation of the game, instruction, rules, students playing 
game in comply with the rules, teacher and students discussing about the result and 
playing behavior, and teacher‟s evaluation of students‟ learning outcomes. 

Pros and limitations of teaching through game: 
Pros: 
1. It is a teaching technique that motivates learner at a high level. Students will be 

fun and learned from the game. 
2. It is a teaching technique that facilitates self-learning, and thus makes learning 

meaningful and persistence. 
3. It is a teaching technique that is not exhausting for teacher but fun for learners. 

5 Limitations 

1. It is time consuming. 
2. It is a teaching technique that is rather costly because some games are made spe-

cifically for particular situations or simulations. The others may be expensive because 
every player must have his/her own playing tool. 

3. It is a teaching technique that depends upon teacher‟s competence. The teacher 
needs to fully understand how to create games in order to make the game effective. 

4. It is a technique that is time consuming. The main objective of the game is to 
develop skills. Although some games are not that complicated, still the teacher needs 
to prepare equipment, tools, and some other materials for quite a number of players. 
Moreover, game for education and simulation is a must for teacher to make sure that 
he/she does fully understand by trying playing the game over and over. If the game is 
complicated, it means that the teacher needs more time to familiarize his/herself to the 
game.   

5. It is a technique that teacher needs to possess discussion competence in order to 
help learner process and conclude what they have learned that matches learning ob-
jectives. 

6 Teaching through simulation 

6.1 Preparation 

Teacher prepares simulation to identify problems and obstacles, as well as solutions. 
Moreover, material, equipment, venue, and facility should be ready right away. 

109



5 

6.2 Presentation 

Teacher presents simulation in an order manner. Data should be organized before-
hand. Then starting by informing general reason and objectives of the course. 

6.3 Role selection 

When the students know the rules, they will all be assigned the roles. 

6.4 Playing in simulation 

The teacher should closely observe the students while they are playing for their be-
haviors, take notes, facilitate playing, and give advice when needed. 

6.5 Discussion 

It is to help students to learn and thoroughly understand about situations and influen-
tial factors toward such situations. 

Intira Boonyathorn (1999, pp. 101-103) mentioned pros and cons, as well as sug-
gestion for teaching through simulation as follows: 

Pros: 
1. It is an attractive method, motivates students to learn and have fun. 
2. It is a method that shapes students to respect rules, be considerate, be team-

minded. 
3. It is a method that encourages students to learn by hand-on experience, learn to 

make decision, solve problems, which makes learning permanent. 
4. It is a method that offers students to truly cooperate in all activities. 
5. It is a method that is very effective for low-motivated students. 
Limitations: 
1. Simulation is not actual situation, thus it is considered easier as compared to ac-

tual situation. 
2. Teacher needs time to prepare simulation, but low in return. Thus, it is unpopu-

lar among teachers. 
3. If the simulation is complicated, students will get confused easily. In contrast, if 

the simulation is too easy, the students will be soon bored. 
4. It is a method that is hard to fit individual needs. 

7 Suggestions 

1. All situations must be accommodated to suit students‟ ability and level. 
2. Simulation must be in line and support learning course. 
3. It is recommended to have students co-plan and take part in setting a simulation. 
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Regarding limitations, to achieve the objective of the task, teaching through simu-
lation is thus time consuming in setting up, expensive, depended mainly upon skills 
and experience of the teacher, needs a good control (Chanchai Yamadit, 2005, pp. 
224-225). 

Based on the reasons previously mentioned, when the teacher decides what game 
and simulation to use as a part of his/her instruction, it needs to develop the process of 
activities to achieve the objective of the course. 

8 Suggestions 

Good governance is defined as topics about objective mission, purposes, guideline or 
practice. Four organizations in Thailand determine a frame of good governance, in-
cluding the Prime Minister‟s Office, Ministry of Interior, Office of the Civil Service 
Commission, and United Nations Development Program (UNDP). These four organi-
zations determine an interesting frame as follows: 

3.1 The Prime Minister‟s Office designates a framework for its subsidiaries to 
adopt in their practice. The framework includes: (1) rule of law such as fairness of 
legalization and rules, (2) rule of morality such as guideline for integrity, hardwork-
ing, patience, sincere, and discipline, (3) rule of transparency such as auditable mech-
anism and information disclosure to public, (4) rule of participation such as opening 
opportunity to stakeholder in voicing their idea, running a memorandum for votes, (5) 
rule of responsibility such as raising awareness about rights and duty, social responsi-
bility, and public minded, (6) rule of value such as resource management for its high-
est value.  

3.2 The Ministry of Interior issues 11 guidelines for its employees including (1) 
participation to encourage people and government servants to take part in administra-
tion as to ignite initiation, cooperation to achieve the goal, (2) sustainability that ad-
ministered on balanced principle both in urban and rural areas, (3) People‟s legitima-
cy and acceptance. People are aware that they somehow lose their self-benefit for a 
community sake, (4) Transparency includes correct information, and are auditable, (5) 
Promotion of equity and equality is to provide service and development for all people 
equally, (6) Officers are well-trained on skill and knowledge relevant to their job, (7) 
Promotion of gender balance is to open opportunity for women in both urban and 
rural areas to participate in the local administration, (8) Tolerance and acceptance for 
diverse perspective and resolve conflict with reason and argument, (9) Operating by 
rule of law is to modify, revise, add rule of law so that it is up-to-date and fair, (10) 
Accountability refers to officers are responsible for their job, especially to service 
people, and organizational success is evaluated by people, (11) Regulator is adopted 
instead of controlling. Some jobs are transferred to local administration or private 
sector to be in charge.  

3.3 The Office of Civil Service Commission has designated 6 guidelines for good 
governance, including (1) rule of law is fast, transparency, and auditable, (2) transpar-
ency principle that includes clear procedure for complaints of government officers 
and clear index for transparent performance, and accessible by public, (3) responsibil-
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ity principle that officers are valued by people and service receptors, objective 
achievement, quality of work, service and few flaws, (4) principle of value that cus-
tomers are satisfied with the service that is effective and efficient for both quantity 
and quality, (5) principle of participation that the public is welcome to voice and share 
their thoughts, and (6) principle of morality that people live happily together with 
peace and discipline.  

3.4 The Commonwealth Secretariat has joined training and improved organization-
al management of the government sectors, in compliance with the United Nations 
Development Program: UNDP). It thus proposed 9 guidelines as follows: (1) public 
participation in both direct and indirect way, (2) rule of law that is equally enforced 
for all, (3) transparency that information is accessible to all, (4) consensus orientation 
that there is an integration of benefit among people for its ultimate benefit, (5) politi-
cal legitimacy that a mechanism to attain political power is transparent and auditable, 
(6) people are equally accessible to service, (7) effectiveness and efficiency that the 
officers‟ service is fast, accurate, efficient, and reaches ultimate purpose, (8) account-
ability that government, public, and people sectors are co-responsible and become 
stakeholders of all activities, and (9) leaders show strategic vision in building good 
governance and sustainable development. 

9 Instruments 

1. Lessons on moral and ethical development in educational administration 
2. Worksheets 
3. Assessment forms 

10 Playing technique 

Step 1:  Students were assigned in a group of 7-8 by the game sorting of educa-
tional management vocabulary. 
 Step 2: Representative of each group drew lots, then got a worksheet on good gov-
ernance by various Thai and international organizations that provided clear guide-
lines, including the Prime Minister‟s Office, Ministry of Interior, the Office of Civil 
Service Commission, and the UNDP. Then the students studied from the worksheet 
and co-created the simulation from their direct experience, news, situations that shows 
“existed”, or “lack” of good governance at least 2 excerpts from each group. 
 Step 3: All students discussed and associated situations and good governance from 
the case studies used. Then they analyzed of “existed”, or “lack” of good governance. 
 Step 4: Students presented and evaluated. 

4.1 Each group of students selected one case study. They then did a role-play from 
the case study of their choice. This role play helped the classmate for better under-
standing of the scene. When each group was done their presentation, the MC of each 
group led a discussion by asking the whole class whether an organizational leader 
„has‟ or „lacks‟ good governance. Then the class supported the reasons and examples 

112



8 

why they thought that way. When the role-play and a discussion ended, all students 
would get a vote card to cast their evaluation as follows. 

Evaluation form  Group __________ 

Content * * * * * =  
Role-play * * * * * =  
Presentation * * * * * =  
Argument * * * * * =  
Application * * * * * =  

 
4.2 When all groups were done with their activities, teacher and students discussed 

and concluded whether the case studies „existed‟ or „lacked‟ good governance of edu-
cational administrators. Then the most voted group won. 

4.3 Certificates were awarded to the top voted group. 
Step 5 

5.1 Teacher and the graduate students jointly summarized the lesson on good gov-
ernance and educational administration. 

5.2 Students completed a knowledge assessment as follows: 
5.2.1 the aspect of good governance definition and components 

1) definition 
2) components of good governance from the four main organizations 
3) association between simulation and good governance framework 
4) presentational skill 

5.2.2 the aspect of good governance definitions 
1) understanding of definitions 
2) association of definitions and governing 
3) association of definitions and societal and economic administration 
4) association of definitions and educational administration 
5) conclusion of essentials of definitions 

5.2.3 the aspect of good governance components from the four organizations 
1) components of good governance from the Prime Minister‟s Office 
2) components of good governance from the Ministry of Interior 
3) components of good governance from the Office of Civil Service 
Commission 
4) components of good governance from the UNDP 
5) a summary of components of good governance from all four organiza-
tions 

5.2.4 association between simulation and good governance framework 
1) association of simulation and professional ethic of educational adminis-
trators 
2) association of simulation and educational administration framework 
3) association of simulation and morality of educational administrators 
4) association of simulation and image of educational administrators 
5) association of simulation and law and justice 

113



9 

5.2.5 presentational aspect 
1) content relevant to good governance 
2) creativity 
3) appropriate material and equipment 
4) presenter‟s good skill 
5) collaboration of the presenting team 

11 Results 

Summary of knowledge testing, understanding and presentational skill of the pre-and-
post lessons of principle of good governance and educational management of the 
graduate students in the MA program in educational administration, 2nd batch. 

Table 1. Differences on the pre and post scores of principle of good governance and education-
al management of the graduate students in the MA program in educational administration, 2nd 

batch. 

Assessment 
Mean 

t 
p-

value 
Meaning 

Pre Post 

Definition aspect 
1. understanding def-
initions 49.89 70.11 -16.689** .000 different 

2. association of defi-
nition and governing 45.67 63.00 -29.281** .000 different 

3. association of defi-
nitions and societal 
and economic admin-
istration  

61.22 81.89 -27.109** .000 

different 

4. association of defi-
nitions and educa-
tional administration 

56.78 76.44 -32.070** .000 
different 

5. conclusion of es-
sentials of definitions 43.22 73.56 -14.992** .000 different 

Total 53.67 72.22 -10.711** .000 different 

5.2.3 the aspect of good governance components from the four 

organizations 
1. the Prime Minis-
ter‟s Office 56.30 71.89 -10.781** .000 different 

2. Ministry of Interior 51.56 75.07 -12.546** .000 different 
3. Office of Civil 
Service Commission 56.70 75.96 -11.240** .000 different 

4. the UNDP 53.78 77.26 -17.467** .000 different 
5. Summary 52.00 77.81 -7.442** .000 different 
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Assessment 
Mean 

t 
p-

value 
Meaning 

Pre Post 

Total 54.07 75.60 -19.133** .000 different 

5.2.4 association between simulation and good governance 

framework 
1. association of sim-
ulation and profes-
sional ethic of educa-
tional administrators 

52.41 78.48 -12.440** .000 

 
 
different 

2. association of sim-
ulation and educa-
tional administration 
framework 

54.78 75.59 -12.639** .000 

 
 
different 

3. association of sim-
ulation and morality 
of educational admin-
istrators 

60.04 85.78 -29.263** .000 different 

4. association of sim-
ulation and image of 
educational adminis-
trators 

55.59 80.48 -18.413** .000 

 
different 

5. association of sim-
ulation and law and 
justice 

50.70 74.85 -10.145** .000 
 
different 

Total 54.48 79.04 -30.219** .000 different 

5.2.5 presentational aspect 
1. content relevant to 
good governance 57.41 81.44 -13.096** .000 different 

2. creativity 56.33 79.96 -9.153** .000 different 
3. appropriate materi-
al and equipment 58.37 79.85 -20.139** .000 different 

4. presenter‟s good 
skill 58.11 80.19 -17.848** .000 different 

5. collaboration of the 
presenting team 54.33 77.22 -6.912** .000 different 

Total 56.61 79.73 -17.063** .000 different 
Overall Total 54.71 76.65 -17.033** .000 different 
**p<.01 
As can be seen from Table 1, a test of difference between the principle of good gov-
ernance and educational administration of the graduate students in the M.Ed. program 

in educational administration was found that the overall posttest score ( X =76.65) 

was higher than that of the pretest score ( X =54.71), significantly at p <.01 level (t = 
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-17.033,  p = .000). Regarding definition aspect, the overall posttest score ( X

=72.22) was higher that the pretest score ( X =53.67), significantly at p <.01 level (t = 
-10.711, p = .000) For the aspect of good governance from the major four organiza-

tions, the overall posttest score ( X =75.60) was higher than that of the pretest ( X
=54.07), significantly at p< .01(t = -19.133, p = .000). For the association between 

simulation and good governance principle, the overall posttest score ( X =79.04) was 

higher than that of the pretest ( X =54.48), significantly at p <.01 (t = -30.219, p = 

.000). Finally, the presentational aspect, the overall posttest score ( X =79.73) was 

higher than the pretest score ( X =56.61), significantly at p<.01 (t = -17.063, P-Value 
= .000). 
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Abstract. This work intends to help improve student’s comprehension in circuit 
diagram and able to connect them accordingly into perceivable circuit in real 
world. An online game “Crack the Circuit”, developed by Blackman3, was found 
provides a rigorous learning experience while motivating students with levels of 
challenging tasks. It was brought into electric circuit class for Mattayom 5 (11th 
grade) at Mahidol Wittayanusorn School to implement normal learning activities. 
Thirty students participated in the implementations and had been studied for 
learning achievement. The students were pre- and post-tested with Determining 
and Interpreting Resistive Electric Circuit Concepts Test (DIRECT) developed 
by Engelhardt and Beichner4 in order to investigate the improvement on circuit 
comprehension. Students would be categorized into low, middle and high groups 
according to their pre-test scores. The test results of each group would then be 
analyzed with t-stat and t-critical for two tail. It is found by paired t-test that 
students in low and middle groups show significant improvement on the DIRECT 
test score after implementing Crack the Circuit to the class. The t-stat and t-crit-
ical for two tail of the low group are -5.34 and 2.05 respectively while there are 
-3.88 and 3.36 for the middle group. On the other hand, both statistical correlation
parameters of high group are -1.00 and 3.50 respectively which obviously indi-
cates that there is no significant difference between pre- and post-tests score. Stu-
dents also express that Crack the Circuit help them improve the understanding on
circuit concept at satisfactory level 4.13 out of 5 while half of them feel that the
game helps increase their attitude in learning physics as a whole.

Keywords: circuit, high school physics, online puzzle. 

1 Introduction 

Electric circuit has always been a bitter topic for most high school students as well as 
other lessons in Physics subject. Particularly, it is a topic that student needs to compre-
hend circuit diagram and be able to express them into the real circuit by connecting 
several devices together with conducting wires. Ultimately, the circuit should be well 
operated and student would have to be able to figure it out in case it does not work so. 
We have learned from usual electric circuit classes that, even for gifted students in sci-
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ence and mathematics, they have often experienced the difficulties in recognizing cir-
cuit diagram and requiring great effort to interpret them into tangibility on breadboard. 
It seems to be an uneasy task for student to imaginally portray the diagram written on 
the paper into tangible interpretation. This work aims to implement the normal class-
room with online game that works interactively with the user. Students would be able 
to work virtually on the simulation grid board to connect devices together and see real-
time simulated result according to circuit they did. We hope that the game will help 
improve student’s comprehension in circuit diagram and consequently be able to con-
nect them with perceivable circuit in real world. 

2 Related works 

According to the study in 1988 by the Division of Science Technical and Environmental 
Education, UNESCO, games has long been studied to be well implemented to the learn-
ing process in science and technology1. Stege et al also reported their study result in 
2012 that after using computer games to support physics learning in high school, stu-
dents’ performance was impressively improved2. This work proposes game implemen-
tation to the normal classroom by bringing an online game to the class to enrich stu-
dents’ learning experience in circuit diagram. 

3 Game layout and implementation 

An online game ‘Crack the Circuit’ developed by M. Blackman3 was found to be de-
signed to provide a rigorous learning experience while motivating students with a level 
of stimulus. It was brought into electric circuit classes due to friendly and enjoyable 
user interface. The game is presented with switches which the player can switch on/off 
and bulbs that are able to connect/disconnect to or from the circuit. The player is able 
to empirically observe the brightness of bulbs and try to interpret them into a circuit 
diagram. The game is also designed with several puzzling levels with increasing diffi-
culty which is challenging to students. We expect that ‘Crack the Circuit’ online game 
will be able to enrich student learning experience and help them recognize functionality 
of each device that would leads to an improvement of their comprehension on circuit 
diagram. After finishing the game play, students are expected to learn some circuit 
analysis topics such as flow of current, short circuit and power transfer to resister in 
serial, parallel or mixed circuit. 

The game consists of 18 levels with increasing complications. Each level imple-
ments student with cumulative challenging task which they need to figure out the dia-
gram that makes the simulated circuit work. Then, participant have to place electric 
devices and links them properly. Implementations of each level are briefly described in 
table 1. 
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Table 1. The game implementations of each level. 
 

Levels Implementation 

1 Basic connection between single power supply and single bulb. 

2 Single switch added. 

3 Serial connection of two bulbs. 

4 Parallel connection of two bulbs. 

5 Serial connection of two bulbs with switch. 

6 Parallel connection of two bulbs with switch. 

7 Two switches added to simple serial circuit with a bulb. 

8 Single switch working with two bulbs. One of them is dependent 
from the switch. 

9 Two bulbs are parallel connected to the supply. Each pf them are 
controlled by switch. 

10 Three bulbs serial connected to supply. 

11 The task getting complicated by connecting three bulbs with 
mixed series and parallel connections. 

12 Two switches added up to control each line of circuit in level 11. 

13 Two switches govern two bulbs connected in parallel. 

14 Three bulbs connected in mixed circuit which two of them depend 
on the other one. 

15 Three bulbs governed by two switch. One of them is independent 
from any switch. 

16 Short circuit is introduced. 

17 Two bulbs governed by single switch where each of them depends 
on one another. 

18 Two switches govern a single bulb. Only one switch can light up 
the bulb. 
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Player can start a new game in the first page as shown in Fig. 1. Furthermore, a ‘Free 
Draw’ option is also available for player to freely design their own circuit with provid-
ing devices in the game. After starting the game, player is given a task to put devices 
on grid board in the bottom half which reactively produces a simple circuit diagram by 
connecting dots together. 

 

Fig 2. Game starting page. 

Player have to analyst how bulbs and switch are connected. Then, put the devices on 
the grid board and connect them together to construct proper circuit diagram. If the 
circuit diagram is built correctly as shown in Fig. 2. b), the task will be accomplished 
and connecting wires will be displayed. Given problems will be getting more compli-
cated at higher levels. Both parallel and serial connections will be cooperated with two 
or more switches and bulbs to challenge the player.  

Fig 2. a) Starting game panel. b) The level is cleared when devices are put on the 
grid board and circuit diagram is properly constructed. 

‘Crack the Circuit’ online game was brought into two classrooms of electricity and 
magnetism for Mattayom 5 (11th grade) students in Mahidol Wittayanusorn School. 
There are 30 participants in aggregate. Participants were pre-tested with the Determin-
ing and Interpreting Resistive Electric Circuit Concepts Test (DIRECT)4 developed by 
P.V. Engelhardt and R.J. Beichner. The test originally consists of 29 items which 18 of 
them were selected to construct pre- and post-test according to their relevant to the 
topics of current and power transfer in serial, parallel or mixed circuit. ‘Crack the Cir-
cuit’ online game was introduced to participants and implemented to learning activity 
in classroom. Students were also encouraged to play the game by rewarding the first 
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three participants who would be able to accomplish all levels in class hour. Others par-
ticipants who would not be able to succeed all the game levels in class would be as-
signed as a task for homework. In the next learning class session, participants would be 
post-tested with DIRECT test. Their pre- and post-test scores are then analyzed and 
processed to examine their development on circuit diagram comprehension and corre-
lation with learning experience from the game. 

4 Result 

Analysis of learning outcome for each objective item of students are concluded in table 
2. All learning objectives are summarized according to the DIRECT test analysis re-
sult4.  

The pre- and post-test result of students are concluded in table 3. Two Sample t-test 
for equal means was conducted to find the difference between pre-test and post-test 
results. There was a statistical significant difference (t = -5.34, d.f. = 30, p = 0.01) 
between the pre-tests and post-test through all participant student. The pre-test result 
was also used to categorize students into three groups. Out of the total pre-test score of 
18, there are groups of low range score (0-10), middle range score (11-13) and high 
range score (14-16) which consist of 9, 13 and 8 students respectively. The difference 
between pre- and post-test of low range and middle range groups are 2.67 and 2.08 
respectively while there appears to be 0.25 in the high range group. Statistical parameter 
evidently indicates that, in the high range group, there is no significant difference (t = 
-1.00, d.f. = 8, p = 0.01) in the pre- and post-test scores. 

 
Table 2. Analysis of learning outcome for each test item. Students can be catego-

rized into three groups, Low Group (score 0-10), Middle Group (score 11-13) and 
High Group (14-16) which consist of 9, 13 and 8 students respectively. 

Learning objective Total 

score 

Low 

(n=9) 

Middle 

(n=13) 

High 

(n=8) 

x S.D. x S.D. x S.D. 

Physical Aspects of DC electric 
circuits 
1. Identify and explain a short 
circuit (more current follows the 
path of lesser resistance). 

 
 

2 

 
 

1.22 

 
 

0.63 

 
 

1.69 

 
 

0.46 

 
 

1.75 

 
 

0.66 

2. Understand the functional 
two-endedness of circuit ele-
ments (elements have two possi-
ble points with which to make a 
connection). 

2 1.11 0.57 1.62 0.62 1.75 0.43 

3. Apply the concept of re-
sistance (the hindrance to the 

3 2.22 0.91 2.77 0.58 3.00 0.00 
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flow of charges in a circuit) in-
cluding that resistance is a prop-
erty of the object (geometry of 
object and type of material with 
which the object is composed) 
and that in series the resistance 
increases as more elements are 
added and in parallel the re-
sistance decreases as more ele-
ments are added 

4. Interpret pictures and dia-
grams of a variety of circuits in-
cluding, series, parallel, and 
combinations of the two. 

2 1.89 0.31 1.92 0.27 1.88 0.33 

Energy 

5. Apply the concept of power 
(work done per unit time) to a 
variety of circuits. 

 
 

2 

 
 

1.22 

 
 

0.42 

 
 

1.23 

 
 

0.42 

 
 

1.13 

 
 

0.33 

6. Apply a conceptual under-
standing of conservation of en-
ergy including Kirchhoff’s loop 
rule (ΣV=0 around a closed 
loop) and the battery as a source 
of energy. 

1 0.78 0.42 0.77 0.42 1.00 0.00 

Current 

7. Understand and apply conser-
vation of current (conservation 
of charge in the steady state) to a 
variety of circuits. 

 
 

1 

 
 

0.78 

 
 

0.42 

 
 

0.77 

 
 

0.42 

 
 

1.00 

 
 

0.00 

Potential difference (voltage) 
8. Apply the knowledge that the 
amount of current is influenced 
by the potential difference main-
tained by the battery and re-
sistance in the circuit. 

 
2 

 
0.89 

 
0.57 

 
1.77 

 
0.42 

 
2.00 

 
0.00 

9. Apply the concept of potential 
difference to a variety of circuits 
including the knowledge that the 
potential difference in a series 
circuit sums while in a parallel 
circuit it remains the same. 

2 0.44 0.68 0.85 0.86 1.13 0.78 

10. Current and voltage (objec-
tive 7 and 9) 

1 0.44 0.50 0.38 0.49 0.13 0.33 
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Total 18 11.1
1 

2.67 14.0
0 

2.08 14.7
5 

0.89 

Table 3. Pre & Post-test (DIRECT) results of 30 students. According to the pre-test result, stu-
dents can be categorized into three groups, Low Group (score 0-10), Middle Group (score 11-

13) and High Group (14-16) which consist of 9, 13 and 8 students respectively

Test results All Student Low Group 
(n=9) 

Middle Group 
(n=13) 

High Group 
(n=8) 

X ̅ (Pre-test) 11.57±6.53 8.44±1.59 11.92±0.76 14.50±0.76 
X ̅ (Post-test) 13.33±6.23 11.11±2.67 14.00±2.08 14.75±0.89 

T – stat -5.34 -3.88 -4.66 -1.00
P – value 0.01 0.01 0.01 0.01

It would be worth noting that almost all students in the high group are able to finish 
all the levels within 30 minutes. A remarkable student who succeeded through all 18 
levels first also got the highest score (16).  

Finally, students were asked to give a feedback after post-test. They reflected that 
the game can help them understand circuit concept with an average score 4.13±0.73 out 
of 5. The result coherent with their improvement in the post-test score. Half of the stu-
dents also reflected that ‘Crack the Circuit’ game improve their attitude to physics 
learning. Such outcome suggests that game is able to motivate them and improve their 
point of view in learning physics. 

5 Conclusion, limits and potential future directions 

The test score improvement indicates that students’ comprehension in circuit concept 
was developed after they experienced interactive activity with ‘Crack the Circuit’ 
online game. The result also points out that post-test scores of low range and middle 
range groups are increased more significantly than the improvement in high range 
group. This outcome well agrees with the learning curve5 which states that the devel-
opment of learner who acquires more competence is normally less than the learner who 
acquires less competence. The result also suggests that the game is likely to be too easy 
for students in high group. The result also suggests that the game is likely to be too easy 
for students in high group and it seem that the game doesn’t contribute conceptual un-
derstanding to high ability student6. Learning activity that would be implemented to 
students with high competency shall be more challenging and complicated to bring 
them advances to more complicated concept.  

There are several topics in circuit that needs to be further improved and evaluated 
such as the energy and power loads at each resister, electric current and voltage in the 
circuit etc. More participants will also be needed in order to get more rigid confirmation 
on an effectiveness of implementing ‘Crack the Circuit’ online game to the learning 
class. 
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Abstract. The handling of patients is a complex process. Training and educa-
tion of patient transportation workers are to ensure the efficiency and health 
outcomes. A simulation game, joined by personnel with working experience or 
prospective professionals in the healthcare system, is considered to be a life-like 
media for improving decision makings in the non-rational operation manage-
ment. However, few have been known with regards to the synthesis of complex 
systems, like clinical facilities, into healthcare simulations games. In order to 
fill this gap, this work proposes the adopt theory and reports the development of 
a simulation game that reconciles the patient handling with the support of dif-
ferent types of simulation techniques. The simulation game has a physical entity 
simulator as the back-end and the panel of command and control for each player 
as front ends. The physical entity simulator is based on interactions of mobile 
agents. The agent-based modeling targets the correct level of representation of 
the operative environment. The simulation game is tested with participants of 
more than 10-year’s working experience with daily operative management of 
patient flows. Reflections from players indicate that modeling and abstraction 
using an agent model is an efficient synthesis of complex systems. The theory, 
methods and results of this study expect to contribute to the development of 
simulation games applied in health service provision in general and in patient 
transportation in particular. 

Keywords: Simulation Game, Agent-Based Modeling, Pediatric Emergency 
Care, Patient Transportation. 

1 Introduction and Background 

The first constructive model of dynamic multi-agent systems is the Schelling Segrega-
tion Model for investigating housing and neighborhood preferences [1]. Since then, 
agent-based modeling is used as a tool for problem-solving or better understanding of 
complex social-technical systems. Not only is it relied upon for understanding emer-
gence, but it also provides an analytical way of optimizing engineering systems, such 
as logistics and transportation [2], healthcare [3], ecosystems [4], and others [5] [6] 
for obtaining exact solutions.  

A simulation could be an explicit paradigm of how a modeler perceives a ‘system’ 
philosophically, like discrete-event simulation, system dynamics and agent-based 
modeling. Among the different techniques, agent modeling is innovative to encapsu-
late beliefs, desires and intentions of individuals in a decentralized delivery structure. 
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The modeling of agent’s attributes, rules and their environment recreates the decision 
making processes in various network topologies, enabling the occurrence that is hard 
to define at a personal scale. This makes agent-based modeling a suitable language for 
developing business simulation games that are carried out by autonomous, decentral-
ized and objective-oriented interacting agents. 

Simulation game (SG), together with simulation, serious game and participatory 
simulation, could be highly physical models for validating agent systems and opera-
tional archetypes. Anand et al. [7] positioned agent-based modeling and participatory 
SG with regards to the data and information collection for defining environments. In 
particular, SG fits the anatomy of an agent system given its capacity of encapsulating 
the interdependencies and the dynamic nature. It adds more values of future-proof 
systems without sufficient data or evidence. Linking the agent models with role-
player games is demonstrated to be a powerful planning tool of city management in 
Ligtenberg et al.’s works [8]. Besides urban planning, serious games, driven by a 
computer simulation, is an assistive technology for training and education of skillsets 
related to production and supply chain management [9].   

The literature found few gamified support added to logistical simulations in the pa-
tient transportation subject domain. Most works with simulation models, developed in 
research of pediatric emergency care, are redistributing the values in the existing ser-
vice network by optimizing the operation management [10]. The simulation models 
shall be continuously used in management of clinical issues. However, without gami-
fication, the simulation might not be able to facilitate a changed arena of interactions. 
This might hinder the validation of operative strategies, social relations as well as the 
possibility to investigate real-time decision making processes with human factors 
involved. The integration of simulation and game might advance the physical models 
utilized in clinical environments with a reduced complexity and a higher level of en-
gagement. Therefore, the following research questions become the central interests of 
this paper: 

 How do we theorize SG for the better handling of business management? 
 What is the correct level of modeling and abstraction in SG [11]? 

In this work, we propose the adopt theory intended to characterize the essentials 
observing the trend of contemporary logistics applications moving forward. Follow-
ing this, we look into the development of a SG for patient transportation to connect 
the empirical findings with the proposed framework. The way for designing the SG 
keeps an open perspective on the different viewpoints.  

2 Theorizing Simulation Game 

A SG is an autonomous, (de)centralized, objective-oriented, proactive and transla-
tional/transdisciplinary social interaction for the adoption of operative strategies in the 
service network, as Figure 1 presents. The first 4 elements reflect how the objects are 
modeled and the perspectives of the participants are reflected. The last element is 
producing output from running SG. 
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It is important to theorize SG for the cumulative knowledge observed behind the 
empirical studies. The adopt theory explains the fundamental elements that a SG in-
corporates for the better handling of current business challenges. SG being autono-

mous means that players, enabled by the SG, have control over their behaviors to 
solve a management puzzle. The decision makings are open to break boundaries and 
formulate new social bonds in the simulated reality. SG being (de)centralized means 
that players are situated in a service network topology with delegation, encouraging 
communications of teammates. It could be formed centralized if the network deploys 
centralized authority rather than parallel functioning. SG being objective-oriented 
means that operational archetypes, like balancing, optimization, and prioritization, are 
inhabited in rational agents. Therein we have many utility strategies to choose be-
tween and program in simulation venders, like the one used in this work, AnyLogic. 
SG being proactive means that players are exposed to adverse or unexpected events. 
This is mostly for the sake of learning objectives, since unanticipated events are 
proved to facilitate a deeper comprehension of skills. SG being translation-

al/transdisciplinary means that SG could be a research method for different disci-
plines, the academia and/or non-academia.  

SG designed to teach, elaborate, and perform researches on specialties is consid-
ered to be the continuation of the theory into a content science. Performance indica-
tors provide stimuli for changed behavior or social arena. 

 
Fig. 1. The Adopt theory 

3 Simulation Game Design 

3.1 Physical Simulation 

This SG for patient transportation is developed based on the multi-agent language. 
Figure 2 presents the sematic. The sematic is constructed using Unified Modeling 
Language, a frequently chosen formulism for the description of object-oriented simu-
lation models. This set of classes specifies the attributes and operations of agents. 
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Agents are goal-oriented and trigger behaviors including generation of patients, selec-
tion of higher-level destination and assigning ambulances. The activity is initiated as 
long as the local hospitals disseminate requests of transfer, and ends when the patient 
arrives destination by a booked ambulance. The transfer only happens with serious 
and critically ill patients.   

We implement the following rationale. Different players in the line organization 
have different accessibilities of information. The SG starts with the patient admission, 
which is followed by the triage process. Hospital congestion levels are calculated 
based on the number of admitted patients, number of delayed patients and the bed 
capacity. If the patient is decided to be relocated to another hospital, the player as 
logistical manager has to call the ambulance dispatcher for a patient transportation 
service. Patients will not be allowed to admit when the reservation of bed capacity is 
violated. Ambulance utilizations are only available to station managers and the dis-
patcher. The bed utilization is only visible to the hospital logistics responsible. By an 
information asymmetry, decision makings are corresponding to the explicit conditions 
of the stakeholders. The second rationale is that transportation coordination is the only 
focus rather than processes inside hospitals. The user is encouraged to reduce 
healthcare impacts by balancing flows of patients and ambulances. A combined phys-
ical simulator and the players’ abilities of exerting impacts recognize the SG Adopt 
theory as proposed. 

 
Fig. 2. The multi-agent language for specifying attributes, operations and the interdependency 

Decentralized Service System Topology. The caregivers are physically connected 
by the urban road transportation network. The transportation duration on the road 
network is based on the geographical spatial representation. Service durations in the 
hospitals are assumed to follow the exponential distributions. The dispersed opera-
tional costs, patients waiting and travel times are aggregated and visualized in the 
information retrieval system. Reactions by the user are enabled to exert influences on 
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patient waiting lists, travel time, waiting time and fleet operation in the service net-
work. The topology is changeable but usually predefined by the SG instructor, where-
as simulation inputs might wary across sessions.   

Autonomous Agents. Agents are placed in a continuous space as the network of in-
frastructure and resources in the healthcare delivery. The hospitals are connected by 
the road network. Vehicles operate between the hospitals and ambulance stations. The 
vehicle is assumed to find the shortest path between locations, adapting to the thresh-
old of the response time. Besides programmed rules, the communication between the 
hospital logistics responsible, the dispatcher and the ambulance stations maneuvers 
the states of agents. Since the model has the agent behavior that depends on the re-
source availability and decision makings of the players, the transportation is based on 
not only the states of resources, but also the players’ command and control in a timely 
and appropriate manner.  

Objective-Oriented Behaviors. Ground ambulances are active mobile resource units 
and can have different fleet sizes for hospitals. The fleets are the message receivers of 
transportation proposals, and react according to the order. The ambulances are mod-
elled as non-hierarchically operated. The fleets have access to the information of the 
road network and identify the road segments that minimize travel times. A routing 
subagent is embedded within the ambulance agent to receive the proposal and moti-
vate the vehicle.The SG is designed in AnyLogic, a simulation integrated develop-
ment environment that generates insights and optimizations in business applications 
[Figure 3].  

 
Fig. 3. Canvas of SG design, based on AnyLogic  
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3.2 Command and control 

Control panels allow the players input contents into the SG. The control panel for 
each user is explicitly designed with the information retrieval and decision making 
interaction according to patient transportation in real [Figure 3]. The command and 
control of players can manipulate autonomous agents between states in the simulation 
at run time.  

Ambulance Dispatcher. As Figure 4 presents, the transportation proposals are gener-
ated from hospitals and are sent to the ambulance dispatcher after spatial locations 
and capacity of resources are set up on the geographical representation. The agents 
are created with attributes and operate for the patient transportation.. The transporta-
tion proposal is defined by the hospital based on the stability of the patient. Sending 
and receiving hospitals could refer to a specialized hospital in the network. The ambu-
lance dispatcher is notified upon the receiving time stamp of the proposal, urgency 
(through an on-off alarm by a hospital) and the situation of the patient. The hospitals 
might send alarms to the dispatcher in conditions of reduced bed capacity or a numer-
ous number of delayed patients. The ambulance dispatcher is responsible for sending 
the transportation proposal to a selected ambulance station for finding a transportation 
capacity. 

 
Fig. 4. Control panel for the ambulance dispatcher 

Ambulance Station Manager. Ambulance in-and-out flows are the system behavior 
of patient transportation with spatial diversities. The operative conditions of ambu-
lances between the hospital and the ambulance station are determined by a set of 
rules, including the responsive time threshold (9 minutes) in this network, and the 
maintenance time window (after 5 rolls or 120 minutes). The threshold is achievable 
by adapting the route and speed of the vehicle. The number of delayed patients might 
increase if all the ambulances are occupied. Proposals are subject to different urgen-
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cies, origination and destination. Vehicular operation strategy is subject to the play-
er’s recognition of the capacity, resource availability and demand. Efficiency-oriented 
operation strategy might achieve a substantive reduction of the waiting list but en-
force extreme rolls.  

 
Fig. 5. Control panel for the ambulance station manager 

Hospital Logistics Manager. The hospital has the standard medical pathway through 
triage, diagnose, and discharge. The triage decides the acute situations of the patient. 
The hospital makes the decision with regards to further treatments or hospitalization. 
In case of further treatments, the recipient hospital has to be suggested and sent to the 
ambulance dispatcher. Information with regards to the recipient hospital and the status 
of the patient update as long as the transport proposal is made. The hospital manager 
sees how many patients are pending and the number of beds left.  

 
Fig. 6. Control panel for the hospital logistics manager 
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4 Use Case Example 

The SG addresses an open, multi-dimensional system with a lot of perspectives. The 
dimensions and perspectives implemented in the use case include: 

 Productivity at the regional level 
 Resource availability at providers 
 Sustainability in working environment 

The use case incorporates a comparison of two fleet distribution strategies: a) two-
way distribution, an ambulance has a fixed owner hospital for maintenance; b) one-
way distribution, the ambulances are free from return points. The first scenario recre-
ates a situation that ambulances need to recycle specially used staff at its owner’s 
place, whereas the second scenario allows the punctuality in any healthcare infrastruc-
ture. The second scenario is expected to be more flexible and productive to patient 
waiting and travel time savings; however, the practice might not be in the favor of 
ambulance base managers because it is more likely to generate extreme rolls on the 
staff. 

Local health centers that send a certain proportion of received patients to the spe-
cialized hospitals are in the residential areas of Färsta, Hagsätra, Högdalen, Huddinge, 
Sätra, Teleponplan, and Liljeholmen. The three main hospitals of sending and receiv-
ing patients with role-plays are located in Solna, Södermalm and Hudinge. The ambu-
lance stations are placed in the city center and Solna. The physical model is para-
metrized before the operation. Switching between operation strategies for circulating 
the ambulances is possible at run time, including the one-way and the two-way opera-
tion strategies. A congested hospital can send a maximum of 3 alarms to the station 
dashboard, so that the station manager is prompted to find a capacity for that hospital 
first. These information and materials are presented to the participants working with 
daily operative management of patient flows through the pediatric emergency de-
partment of Karolinska University Hospital at Solna of Stockholm. For testing the 
fidelity and heuristics, the scenarios intend to be close to experiences. This is for fa-
cilitating the flow with personnel in healthcare systems that are more used to recog-
nize the patterns on their day-to-day patient handlings. The SG is initiated by the in-
structor with the patient cohort of a 3-month operation in 2017 to reflect the aspect of 
patient movement and explicitly of need-based assessments.  

Patient flows are generated by statistical approximations. The statistical approval is 
not included in this work. 

Participants are recommended to reflect upon the following points after an opera-
tion of 72 hours in the model unit: 

 Describe the complexity in healthcare practice 
 Have knowledge of operation strategies and their relevance to the indicators 
 Reflect what types of insights could be obtained for patient flows and resources 

The one-way operation strategy saves patient waiting time and fleet utilization. In 
the two-way scenario, the number of patents with prolonged hospital stays is near 15 
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during the peak hours [Figure 4]. However, this is reduced to below 10 in the one-way 
scenario for almost all secondary intermediate facilities. The latter also experiences a 
less utilization of fleet. Although the utilization variation is still considerable, the one-
way operation strategy is preferred with regards to reducing waiting times without 
adding vehicles.  

 

 Fig. 7. Comparing run experiments. top-left: a hour-by-hour count of patient wait-
ing in the two-way scenario; top-right: a hour-by-hour count of patient waiting 
conditions in the one-way scenario; bottom-left: a hour-by-hour fleet utilization ra-
tio (in percentage) in the two-way scenario; bottom-right: a hour-by-hour fleet uti-
lization ratio (in percentage) in the one-way scenario 

5 Discussion 

Predicting the performance of complex systems over time is difficult to realize. The 
system performance, as shown in Figure 7, is not able to be defined at the individual 
level. However, simulations could recreate the clinical facilities and meanwhile pro-
duce an emergence. The example of patient transportation shows that even though the 
micro-interaction is known and the common practice in patient handling, the emer-
gence could still arise with a list of delayed patients in hospitals, dependent on how 
the players act.  

Based on the discussion with the physician, the SG reproduces the way the pediat-
ric emergency departments of how the Karolinskat University Hospital works on the 
daily basis, especially the fact that some patients are simply admitted into the emer-
gency department without necessary actions in time. However, the delivery of patients 
is not like sending goods and parcels since the patients are not the same. For highly 
specialized hospitals, they tend to send patients assessed already and the ones that are 
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just in need of some bed capacities; otherwise they receive much more patients that 
require a special competency. For the hospital manager, the appearance of a person 
that needs a bed is sometimes set up with moving other patients already in-ward. 
Practically, this means that internal and external transportations are linked to each 
other. These details are recommended to be added into the simulation. Nevertheless, 
the SG is simple enough and understandable since players can see their capacity and 
the needs of patients. A substantial abstraction of realm, like the agent system used in 
this work, is not compromising the recognition of one’s role in a healthcare system 
and the delivery of the message that internal and external transportations are both 
important to be managed properly.  

Patient flow is an important part of planning the healthcare system with bed ca-
pacity planning as a complicated process in transportation. It would be useful to have 
different types of beds and tiers of moveable, unmovable and moveable patients with 
a reduced safety and quality. For people that are not used to computer games, design 
elements need to build up the narrative for the players so as to recall their situations. 
As the SG is being developed, not only the personal that is part of the quality and 
safety management at the children hospital, but also the clinical leaders shall be invit-
ed to this gaming exercise. The next step is to test the SG with a specialized transpor-
tation system. For developing into an on-line version, launching the AnyLogic simu-
lation from external applications is arranged to replace the current practice of multiple 
computers simultaneously viewing the same console-game. 

6 Conclusion 

The growing expectations on productive care require tools of simulation, SG, serious 
game, participatory simulation and others, for training, education and hand-on ses-
sions of healthcare teammates. Such tools have the possibility to improve non-
technical skills with regards to validation of operation strategies, changed social areas 
or improved working environment and culture on the daily basis. In this work, a SG 
of patient transportation is created to involve ambulance dispatcher, ambulance sta-
tion manager, and hospitals logistical manager. Autonomous human-machine agents, 
individual reasoning, and decentralized system are applied for pursing translational 
outcomes. The correct level of abstraction is achievable without distorting the motiva-
tions. 

A fully developed infrastructure, in the form of a cyber-physical system, shall fa-
cilitate the understanding of interactions between technology and health and for vali-
dating relevant operational models. Furthermore, it might facilitate the capacity plan-
ning of selecting ambulance station locations that are commonly handled by a govern-
ing optimization algorithm and development of organizational models that could sup-
port the discussion of stakeholders with competing interests. 
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Abstract. Students who are not specializing in the study of economics have no 

time or opportunity to learn business management skills and knowledge. 

Moreover, most engineering students have less motivation to learn business 

management skills and knowledge because they have never learned business 

management skills and knowledge and might imagine that they are difficult. To 

resolve the two difficulties above simultaneously, the authors have been 

developing original analogue business games since 2007: BASE business 

games. The authors created the BASE Supply Chain Collaboration Games 

(BASE-SCC), which is specified for learning Supply Chain Collaboration. This 

business game requires that students form teams and manage simulated 

companies as smartphone assemblers. The authors applied the games for 

students at Sirindorn International Institute of Technology (SIIT), Thammasat 

University. The results of questionnaire research demonstrate that the 

participants enjoyed the games and acquired necessary management skills 

through the game experiences. Furthermore, the authors confirmed that they 

hold reproducibility as educational materials. 

Keywords: Analog business game, Game-based learning, Simplified 

management skill, Supply chain collaboration 

1 Introduction 

In countries such as Japan facing a low birthrate and aging population, the supply of 

young people as laborers has decreased considerably. As a result, because there is no 

time to train new employees, it is expected that students must be “reliable colleagues” 

as soon as they graduate from a university, which implies demands especially from 

engineering education. The skills that they must acquire are not only "professional 
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knowledge" and "fundamental skills in society" acquired through life as a student, but 

also “business management skills and knowledge, which include total skills and 

knowledge for actual cooperate activity. The first two can be learned through lectures 

in higher education. However, students who are not specializing in the study of 

economics have no time or opportunity to learn business management skills such as 

basic accounting, finance, human resource management, and supply chain 

management. Although they might study hard with great personal effort, their 

knowledge cannot be assimilated or related meaningfully because they have no 

business experience. To resolve those two difficulties above simultaneously, the 

authors have been developing original analogue business games called BASE 

business games since 2007 [1]. 

A unique feature of BASE business games is that they are physical board games. 

The basic concepts of BASE business games are presented below. 

 Within a limited time, they teach only important business management skills 

and knowledge to target students. 

 Playing the games is fundamentally enjoyable. 

 The game play is as brief as possible. 

 The games motivate studies of business management skills and knowledge for 

future careers. 

The authors organized the games for a lecture of “Entrepreneurship for IT 

Business Development" at Sirindorn International Institute of Technology (SIIT), 

Thammasat University, Thailand. This lecture used the applied BASE business games. 

The results of questionnaire research demonstrate that the participants enjoyed the 

games and acquired important management skills and knowledge, and that they were 

motivated to do so through the game experiences. Furthermore, the authors confirmed 

that the games hold reproducibility as educational materials. 

2 Literature Review 

Gaming is an effective method for considering various difficulties of daily life. In fact, 

business games and simulations have a long history. In the 1980s, a computer-assisted 

game simulating international manufacturing and trade was used for the Master of 

Economics program at American University. The Carnegie Mellon Tepper School of 

Business has used a business game called the Carnegie Management Game for over 

30 years since its establishment. This game, which is accessible from all over the 

world, can be participated in easily. In fact, the authors have joined the game from 

Japan. The game can incorporate numerous parameters, some of which are difficult 

for non-economics students such as the author. Furthermore, many games related to 

supply chains have been reported. Zhou et al. [2] examined the Beer Game and 

developed a four-step internet-based Supply Chain Simulation Game. Kiekintveld et 

al. [3] created a Supply Chain Management Game related to an event called the Trade 

Agent Competition. The four games above are good educational materials, but 

students studying economics for the first time face too much difficulty to join 

business games used in economics courses. The authors strove to produce games that 
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allow easy participation. Furthermore, the authors assume that understanding 

cooperative works related to supply chains is fundamentally important in the real 

world, but also assume that no opportunities exist to learn them simply in a short time. 

Supply chain collaboration (SCC) games can teach cooperation skills that are almost 

equal to real-world collaboration skills. 

3 Introduction to SCC and SCC2 Games 

The authors created two types of BASE business games: “Supply Chain Collaboration 

Game (SCC game)” and “Supply Chain Collaboration 2 Game (SCC2 game).” Supply 

chain collaboration is an extended concept of supply chain management. These 

business games require that students form teams and manage a simulated company. 

To do so they must manage strategy, risks, cash accounts, fixed costs and inventory 

control with supply chain collaboration. 

 

 

Fig. 1. Outline of the SCC game 

Figure 1 presents an SCC game outline. The SCC game purpose is to learn 

supply chain operations. Players operate smartphone manufacturers and create 

smartphones comprising a motherboard and a display. Each motherboard and display 

has six levels of quality. The price of each motherboard and display is fixed with the 

level of quality. Therefore, players must devote careful consideration to which 

combination represents the best choice for the market situation and other companies’ 

strategies. After purchasing motherboards and displays from suppliers with 

appropriate timing, assembly at the factory, and sale of the finished smartphones, 

profits are earned. The inventories of motherboards, displays, and smartphones are 

checked with a handwritten inventory control sheet. Regarding accounting, 

participants carry out payments using the cash flow sheet in every game’s month. At 

the end of the game year, they create a basic income statement and balance sheet. In 

SCC games, all sheets are purely hand-scored. 

The most interesting action of the games is “sales.” Every game month, 

participants can sell smartphones in four markets that have different market 
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characteristics. The four markets are designated as Premium, Deluxe, Standard, and 

Basic. Each market is defined as “Acceptable Quality,” “Price Cap,” and “Market 

Volume.” These conditions change annually. Participants must choose a market based 

on a comparison between their smartphone’s quality and the market’s acceptable 

quality. When the total sales volume does not exceed the market volume, participants 

obtain the maximum sales revenue, which is the same as the market price cap. 

However, open bidding begins when the total sales volume exceeds the market 

volume. Open bidding is face-to-face bidding: a remarkable activity. The mechanism 

entertains participants. They come out to the market board, by which they wanted to 

sell smartphones. Then they put a smartphone, which is simulated by dodecahedron 

dice, on the market. By the signal of the facilitator, they show the price to other 

companies with a calculator. They can receive the sales revenue of their sales price if 

participants win the bid. Through game play, students devise how to maximize the 

profits of their companies and to develop their companies while managing cash flow. 

Figure 2 presents the SCC2 game outline, which is more complicated than the 

SCC game. The purpose of the SCC2 game is to learn cooperation in the supply chain. 

In the SCC2 game, players separate and form companies of three types: Motherboard 

Vendors, Display Vendors, and Smartphone Manufacturers. Each company assembles 

motherboards, displays, and smartphones, as in the SCC game. A significant 

difference between the SCC2 game and the SCC game is that Motherboard Vendors 

and Display Vendors are subcontractors of Smartphone Manufacturers. Thereby, 

Smartphone Manufacturers must negotiate Motherboard Vendors and Display 

Vendors on price and many motherboards and displays. All companies must negotiate 

with awareness of their own company’s cash flow. The authors assume that the 

experience of negotiation with others helps students to interpret cooperation in the 

supply chain. This action is the outstanding feature of the SCC2 game. 

 

 

Fig. 2. Outline of the SCC2 game 
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4 Educational Practices at SIIT Thammasat University 

The authors conducted a lecture on “Entrepreneurship for IT Business Development" 

as visiting teachers during 2010–2016 at the School of Information Communication of 

Technology (ICT) and Management Technology (MT). During this process, SIIT 

asked the authors to develop a Supply Chain Collaboration Game, which became the 

origin of SCC and SCC2. The authors applied the SCC game and SCC2 game for 

most lectures held during 2014 and 2015. 

To verify the game’s effectiveness, the authors conducted questionnaire research 

as self-evaluation using a Likert scale. The averages of responses to respective 

questions can be compared because the respondents were the same students. Before 

and after the lectures, students replied to the questionnaire presented in Table 1. The 

responses to these questions were given on a five-point scale. Figure 3 presents 

average results obtained for 2014 and 2015. 

Table 1 Questions related to Management Knowledge Games 

1. What would a company do when cash becomes short? 

2. Why does a good company sometimes become bankrupt suddenly? 

3. Why do most companies borrow money from a bank? 

4. How does a company reduce manufacturing costs? 

5. What would happen to a company if they produced too many goods? 

6. Why is risk management important? 

7. How is a break-even point calculated? 

8. What factors does supply chain collaboration include other than price? 

9. Why is a continuous relationship with suppliers important to sustain the company? 

10. Why do companies establish a business strategy? 

11. Concept of inventory control 

12. Concept of production planning 

13. Concept of human resource development 

 

 

Fig. 3. Results obtained for 2014 and 2015 

5. Strongly understand 

4. Understand 

3. Neutral 

2. Do not understand 

1. Strongly do not understand 
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Table 2 presents the reported degrees of connection between knowledge and 

skills horizontally in the students’ mind. The average values of the response to the 

question increased 0.92 in 2014 and 0.96 in 2015, indicating that their reported 

knowledge and skills are connected well horizontally. The authors confirm that this 

teaching method is useful for connecting their knowledge and skills horizontally in a 

short time. 

 

Table 2 Degree of connection of their knowledge and skills horizontally in your mind 

2014 (n=39) 2015 (n=57) 
 

Before After Before After 

0 0 1 0 1. Strongly No 

6 0 9 0 2. No 

13 2 24 5 3. Neutral 

15 19 18 32 4. Yes 

5 18 5 20 5. Strongly Yes 

3.49 4.41 3.30 4.26 Average 

 

Table 3 presents the results of “Was your motivation increased?” Results show 

that many students increased their motivation, meaning motivation to participate in 

this lecture. One can infer that increased motivation to participate in this lecture might 

be equal to increased willingness to learn business management skills and knowledge. 

Table 3 Is your motivation increased? 

2014 (n=39) 2015 (n=57)  

0 0 1. Strongly No 

1 1 2. No 

6 9 3. Neutral 

19 28 4. Yes 

13 19 5. Strongly Yes 

4.13 4.14 Average 

 

Table 4 presents the result of “Do you recommend the lecture using SCC games 

to younger students?” The authors assume that responses to this question are 

representative as a summary of students’ satisfaction. In both years, many students 

might recommend lectures that include SCC games to younger students. Results show 

that students generally enjoyed this lecture and that they were satisfied with it. 
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Table 4 Do you recommend the lecture using SCC games to younger students? 

2014 (n=39) 2015 (n=57)  

1 0 1. Strongly No  

1 1 2. No 

3 4 3. Neutral 

10 22 4. Yes 

24 30 5. Strongly Yes 

4.41 4.42 Average 

 

Overall results show improved management knowledge comprehension. Also, 

the results of both years exhibit similar tendencies, even for responses of different 

student groups. This result demonstrates that these games yield reproducible results as 

educational materials. The authors assume that the responses of both are comparable. 

The authors would like to know why the SCC games attract students. Table 5 

presents answers to questions about interesting actions for the SCC game and SCC2 

game. Results demonstrate that the most interesting action is “Bid/Sales” in both 

years. The authors tried to study “Bid/Sales” deeply. The authors attempted to apply 

bidding of two types: open bidding and closed bidding. Open bidding is already 

described in chapter 3. Closed bidding is not face-to-face bidding. Students discussed 

prices with team members and voted using a bid paper in a market box. After all 

companies had bid, the facilitator opened the market box and projected the bidding 

results on the screen for all students. Closed bidding was applied at the middle stage 

of the SCC game because they understood the rules of the SCC game and became 

conscious of proper bidding prices at this time. 

 Table 5 What are interesting actions in SCC & SCC2? (multiple responses accepted) 

 

 

 

Year 2014 (n=39) 2015 (n=57) 

Options Frequency Ranking Frequency Ranking 

General Operation -> Cash  17 5 17 8 

General Operation -> Inventory 20 4 17 8 

General Operation -> Sales 24 2 21 5 

My decision will appear in actual practice 17 5 18 7 

Bid/Sales 31 1 42 1 

Beat out competitors 7 9 31 3 

Talk together 17 5 31 3 

Talk with members 9 8 38 2 

Calculation 21 3 20 6 
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After closed bidding, the questionnaires were administered. Responses to the 

first question are shown in Table 6. 

Table 6 Which bidding was interesting? 

 2014 (n=36) 2015 (n=38) 

Open bidding 5 25 

Closed bidding 31 13 

 

The results of both years were divergent. Although the authors conducted free 

explanation along with the question, the answers diverged and did not lend 

themselves to interpretation. The authors did not examine the reasons for students' 

favorite bidding methods, but asked for the favorite parts of both bidding types, 

whether or not they were interested. This approach illustrated interesting aspects of 

Open bidding and Closed bidding. Therefore, in 2015, the authors posed the following 

two questions, to which there were 58 respondents. It counted the number of each of 

the four choices. 

To know the competitors was the most valuable reason for open bidding as 

shown in Table 7. The authors assume that because the competitors were also friends, 

they were able to enjoy their friendship and human relationships. However, regarding 

raising profits as a company, the mechanism by which no company can see a 

competitor's bid information ahead of the bidding round was the most popular reason 

for the closed bidding as shown in Table 8. 

Table 7 Why do you like open bidding? (Multiple-choice question) 

Know competitors 34 

Decide your bidding price as you wish 25 

Competition with other companies 25 

Get high revenues 17 

Table 8 Why do you like closed bidding? (Multiple-choice question) 

No company can see a competitor's price a priori 39 

No faulty play, corruption, or collusion 21 

Do not know competitors 17 

Decide your bidding as you wish 14 

 

The overall result of Table 9 demonstrated that open bidding tends to obtain 

a bid price that is lower than that of closed bidding. It is apparent that the decision-

making process of bidding prices during open bidding interfered with the competitors 

to a greater or lesser degree. The SCC games usually use open bidding because the 

authors hope that students learn to know the price competitors well and then decide a 

price. That hypothesis is supported by the results shown in Table 7. 
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Table 9 Did your bid price change if the months of closed bidding were open bidding instead? 

(n=38) 

 Open bidding Closed bidding Total 

Yes. They became higher. 7 0 7 

No. They did not change. 0 3 3 

Yes. They became lower. 10 6 16 

No answer 8 4 12 

5 Conclusions 

The authors have developed BASE business games and applied SCC games to 

students at SIIT Thammasat University in Thailand. 

(1)  Responses of different student groups obtained in 2014 and 2015 exhibit similar 

tendencies, which demonstrates that these games hold reproducibility as 

educational materials. 

(2) Overall results demonstrate that the participants enjoyed the games and acquired 

important business management skills and knowledge and motivation of 

learning them through the game experiences. 

(3)  The most exciting action of these games is “Bid/Sales.” The evaluation of this 

item is highest because it is possible to experience the reality of affecting 

information about price determination through competition. Results 

demonstrated that learning real-world aspects of bidding attracts student interest. 
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Abstract. Depend on a request to gamify General Construction Company's 

business model, the author's group (BASE) discussed whether such a large 

industry is possible to realize on a board business game. We defined two 

principles, "Cut-off-Branch" and "Gradual." By applying these doctrines, we 

have succeeded to develop three different level game set called “BASE 

Construction Game (BCG).” We tried all games from February to April 2018, 

in Thammasat University. To evaluate teaching effectiveness, we conducted 

four questionnaire surveys. As a result, BCG satisfied all learning goals and is 

possible to improve toward the future. 

Keywords: Business Game, Board Game, Construction Industry, Cut-off, 

Sustainability 

1 Introduction 

To develop high-quality engineers is a critical issue. Meanwhile, the wave of active 

learning is shaking many universities in Thailand. However, in engineering education, 

some trials are not active compared with other disciplines. Even though engineers 

must obtain knowledge through hands-on experience and practical lessons, most of 

their lectures are textbook-based traditional lectures. 

 In 2017, we received a request to create a new business game to let the student 

learn a business model of General Construction Company. Authors (Hamada, Kaneko, 

and Hiji) have been developing business games since 2007 under the brand name of 
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BASE Management Game. However, due to the physical limitation and complicated 

rules, we have never created any games which describe large company’s nature. This 

fact means we stay in a small factor, essential business domain forever. We know it is 

easy to use a computer, but BASE’s characteristic is on its analog feeling, learn by 

human’s senses. While maintaining analog game’s merit, isn’t it possible to develop a 

board game which describes a huge industry? It was the origin of our project in 2017, 

to create a new game called "BASE Construction Game (BCG)." 

2   Literature Review 

The primary purpose of engineering education is to produce next-generation 

engineers. Engineering is mainly theoretical and focusing on delivery of knowledge 

from teacher to student. Moreover, technology is always going ahead of ordinary 

people, and engineering students are not an exception. There are not so many 

examples to let engineering student learn by simulation/gaming. Instead, traditional 

lecture based on a textbook is still commonly used. Deshpande and Huang [1] argue 

that the number of simulation games in engineering profession is behind other 

disciplines. They summarize taxonomy of simulation games in engineering education 

and list up 50 games. There are only two games from civil engineering field. However, 

if simulation gaming is possible in civil engineering, it is apparently useful. Wall and 

Ahmed [2] explain that business game works well in contributing to continuing 

professional development (CPD) in the construction industry. 

Nassar [3] reviews the history of construction management game. According to the 

author, the development of a construction management game started in the 1960s. The 

first famous game is "Construction Management Game" invented by Au, Bostoleman, 

and Parti [4]. It is a three-year game on construction management based on player’s 

decision on every month. The choice often contradicts with rivals’ decisions. It is 

computer game; players must input decision every month and computer generates the 

result.  

The real construction process is separated by a timeline, and specialist does the 

individual process. By focusing on this stream, Tommelein, Choo, Riley, and Howell 

[5], and Choo and Tommelein [6] introduce the "Parade Game." This game separates 

a construction process into six steps (parades) and lets participants learn how 

construction is affected by downstream parades condition and performance. It is 

possible to play by face-to-face [5], or by using a computer [6]. 

In Construction Project, negotiation and communication skill is necessary. Dubziak 

and Hendrickson [7] introduce a new game called "Negotiation Game." This game is 

focused on negotiations in construction projects and let two parties discuss the 

conditions of work. Beliveau [8] introduced the "Road Building Negotiation Game." 

In this game, players construct and extend the road, but there are many barriers called 

"spots," and the player must discuss with stakeholders within a limited time. 

On the construction site, many external factors make project manager suffer. Halpin 

and Woodhead [9] introduce a game called "CONSTRUCTO." It is a computer game 

for construction project management, considering weather and labor-related damages. 
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Regarding marketing and sales skill development, we can point out “The Marketing 

Game” by Bichot [10], and “Superbid” by AbouRizk [11]. 

So far, we have learned that the idea to gamify construction management has a long 

history. However, there are few games in recent years despite active learning is very 

much encouraged in current higher education. Construction Management Game is 

over 50 years old; Parade Game is made in two decades ago. All in all, we can point 

out that there are few ideas to use or compile the business game in modern 

university's civil engineering education.  

3   Nature of Construction Industry 

3.1 Construction industry as a complex system 

The construction industry is a backbone of a country's economic development. 

Worldwide, construction represents one of the largest industries, historically 

accounting for around 10% of the world's gross product. It is considered a goods-

producing sector but at a much larger scale compared to the manufacturing industry. 

Invariably, the demand for human resources in this sector is relatively high, hence 

driving the needs for the education sector to ensure a ready supply of qualified 

graduates to support a wide range of organizations and projects within the industry. 

The construction industry itself is diverse and complex. It comprises various types of 

a sector and critical participants. In general, the sectors within the construction 

industry can be categorized as follows: 

 

 Residential (condominiums, apartments, free standing/townhouses, etc.); 

 Commercial (office buildings, schools, stores, hotels, etc.); 

 Industrial (manufacturing plants, refineries, pipelines, high-tech facilities, 

etc.); and 

 Heavy/Civil Infrastructure (highways, dams, canals, bridges, etc.). 

 

Different sectors require different business models, technical knowledge, and skill 

sets. The construction projects in these sectors can be carried out in the form of either 

public or private projects, or a public-private partnership projects. Key participants in 

a construction project include: 

 Owners – make decisions, set requirements, finance and oversee the project. 

Project owners can be either public or private, or a partnership of both; 

 Consultants – may represent the owners and provide advice/assistance to the 

owners in the delivery of the project. Consultants can offer services in the 

areas of technical or business, or both; 

 General contractors – bid for projects. If successful, they are awarded the 

contract and will be responsible for carrying out the project according to the 

owners' requirements. They may subcontract portions of the work to 

subcontractors; 

 Subcontractors – specialized in certain portions of the work; 
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 Designers, Architects, and Engineers – responsible for the design, 

calculation and supervision of the project to ensure the compliance of 

necessary technical requirements; 

 Construction managers – manage the construction project but may work for 

different parties; 

 Trades – skilled labors/workers (electrician, plumber, carpenter, steel fixer, 

etc.); 

 Labor unions – look after the benefits and welfare of their members;  

 Insurance companies –provide bid, performance and payment bonds, which 

contractors require in a bidding process; 

 Banks – provide working capital to contractors and short/long-term financing 

to the project owners; 

 Suppliers of construction materials - Can also assist designers in 

materials/equipment selection and contractors in preparing construction 

documents, and  

 Permit agencies and building authorities – represent interests of public safety.  

 

The above key players in the construction industry form the so-called "construction 

value chain." The value in the construction industry is mainly generated through 

construction projects whereby funding is injected to produce certain infrastructure 

assets, facilities, buildings, etc. to fulfill the needs of a particular sector. These players 

can benefit from the value generated by a construction project throughout its different 

phases known collectively as a "construction project lifecycle." A construction project 

lifecycle is a collection of generally sequential and sometimes overlapping phases of 

construction activities. This provides the basic framework for managing the project 

regardless of the specific work involved. A typical construction project lifecycle may 

consist of the following phases: 

 

 Conception/Initiation – this phase is concerned with the initiation and 

conceptual development of the project including the feasibility study and 

project proposal preparation; 

 Definition/Development – this phase is concerned with the definition of 

project scope, identification of the tasks and resources required, and 

subsequent compilation of the plan; 

 Implementation/Execution – this phase deals with the actual 

construction/building of the project according to the plan. Project control is 

also the main managerial function required in this phase. 

 Closeout/termination – this phase is concerned with the activities to ensure 

that the project meets the client's requirements upon its delivery. This phase 

includes such activities as project commissioning, acceptance tests, and 

project audits. 

 

In fact, the lifecycle of a construction project follows that of a typical project in 

other disciplinary areas. Therefore, with additional technical knowledge of 

construction work, generic project management skills can be applied to manage a 

construction project.  
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In higher education, construction management is mainly taught in civil engineering 

and architecture programs with the aim to equip students with basic project 

management knowledge and skills so they can be ready to manage a construction 

project. Due to most employment for graduates is in the construction project site 

environment, project management skills are considered essential to these types of 

students in addition to their existing knowledge of construction techniques. In a more 

business-focused program, such as real estate management or quantity surveying, 

construction management education provides the students with an exposure to 

numerous technical aspects of construction work in addition to their existing business 

and project management skills. Given construction industry encompasses numerous 

players and economic activities along its value chain, teaching construction 

management can be used as an educational instruction in various degree programs to 

prepare graduates to serve in the construction industry.  

 

3.2 Implications for construction management gamification 
 

Similar to business games in other subjects, developing a business game to teach 

construction management should be guided by learning outcomes that would enable 

the students to develop the required competencies to work effectively, in this case, in 

the field of construction. Due to the diverse and complex nature of construction 

industry, it is also essential to identify which skill aspects (i.e. business versus 

engineering) and phases of construction project lifecycle that need to be emphasized 

in the objectives of the game.   

In this paper, the students who participated in the game were mainly enrolled in the 

management technology program and almost all of them had no exposure to a formal 

civil engineering education. For the targeted group of students such as this, it is 

important to focus on providing a basic understanding of fundamental construction 

activities and then link these activities with the business aspect of a construction 

enterprise. Basic construction project management (i.e., during the execution phase of 

the project) thus became relevant in this case as it focused more on the business and 

managerial concepts such as planning, cost controlling and risks. As a result, an 

important aim of the game was for the students to learn the planning of time and 

resources, and its implications on construction costs. The students should also be able 

to appreciate the impacts of risks and how to exercise their decisions to cope with the 

present risks. 

To ensure students meet the desired learning outcomes, the game needs to be 

authentic to engage the students in the game and include an appropriate level of 

realism to enable the students to develop the necessary skills required in the real-

world context. It can present a challenge due to the nature of construction industry 

being highly complex (i.e., it comprises numerous key players and multiple lifecycle 

phases with each project having unique characteristics depending on the specific 

sector within which the project is being developed). If the game is far too complicated, 

the students may lose the ability to perceive the cause-and-effect relationships 

associated with their decisions made during the game. As these cause-and-effect 

relationships become obscured, the game loses its meaning, which in turn demotivates 

the students to complete the game. This “complexity paradox” was one of the key 

considerations when designing the game presented in this paper. 
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To achieve an appropriate level of realism, a set of rules and assumptions were 

implemented to contextualize the game. A simulation was also used to create various 

scenarios, which can represent the opportunities (for the students to capitalize on) and 

the obstacles (for the students to overcome). Given these different scenarios have an 

impact on the outcomes of the game played by each or group of students, simulation 

enhances the gamification aspect of the game (through competition) whereby the 

students are required to devise various strategies in response to the presented 

scenarios. Further details of the design of the game are presented in the following 

section.  

4   Two policies to gamify Construction Industry by a board  

 As explained in the previous section, the real construction industry has a complex 

nature. However, we insisted on optimizing it as a table-top business game. To 

achieve the purpose, we adopted two essential policies. They are "Cut-off-Branch 

principle” and "Gradually principle"  

4.1 Cut-off-Branch Principle 

As Teach and Murff [12] states, some doubts seeking reality makes game too much 

complex and disturb student's understandings. They argue "let's investigate simple 

game again." BASE project has already solved this issue. Increasing complexity 

occurs in two different situations, one is on the first development, and another one is 

on the improvement following feedbacks of students. Contrary, BASE business game 

has traditions. 

1) Not to install many rules at the beginning, even we skip or ignore the minor 

customs of target industry. 

2) Not to add new rules except to amend critical mistakes. 

 

We named this doctrine “Cut-off-Branch Principle” (Hamada, Kaneko and Hiji [13]). 

Every game creation starts from observation of target industry, without any prejudice. 

Literature is used to confirm our direction is correct. Since we know we do not know 

anything as personnel in the field, throughout observation, we gain only ideas. We 

studied hard to know what we see, understand them perfectly, and make a blueprint of 

the game. 

 For instance, we know that general construction companies cover any construction, 

not only the building but also infrastructure. However, they are an independent 

business and to mingle different idea is harmful to beginners. So we cut-off 

infrastructure and focus only on the building. On the way of development, we 

recognized that weathers effects on the progress of skeleton and exterior, no relation 

to interior work. However, we did not include a rule because it is not a major story. 
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4.2 Gradual Principle 

To imitate a large industry like the construction industry, we have to input many 

ideas. However, if we include everything at the beginning, learners cannot follow, so 

we decided to create several different types of games which gradually involves new 

rules. It took a long time to learn complicated story; it is a nature of learning. We do 

not make students hurry as much as possible, to avoid the pressure, but to let students 

enjoy. In this game, we decided provide enough time (4 x 5 hours), to separate three 

games and to use them gradually. Following the principle, we create three stages as 

Table 1 shows.  

 

Table 1. Comparison of Specifications on Game 1, 2, and 3  

 4.3 Implementation of two principles on the development of BCG 

 We saw and visited many construction sites, and find out basic ideas of construction. 

Any building construction starts from piling, make a basement, and proceeds from the 

ground floor to the top. When the site is raining, there are no workers. In sunny, hot 

days, the worker's motivations sought very low. Many posters argue the importance of 

safety. There is some personnel seeing the chart, and in the temporal office, there is a 

computer to compare plan and actual progress, that might be Gantt chart. It is an 

observation of amateur, not a professional, but we were sure that there is the truth. We 

believe that we included most fundamental ideas to understand basic concepts of the 

Construction industry. No need to add any more for average students. That is "Cut-

Off." Even the authors make the story is simplified to its lower limit, and it is still 

tricky for beginners. So we separate the story into three parts and let the student learn 

gradually.   

5 Development and operation of BCG  

5.1 Philosophy on Developing 

 On the developing, we consider 5W1H. Let us discuss only essential parts. 

 

 G1, G2 G3 

Duration One year 4 Years 

Length of Work 3 to 6 months 4 to 12 months 

WV (Min.) 120 800 

WV (Max.) 2,000 50,000 

Share Capital $200,000 $1,500,000 

Raw Materials Cement, Steel, Grass, Wood, 

Brick, Marble 

Cement, Steel, Pile, Board, Lift, Wood, 

Glass, Brick, Marble 
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Target Learners (Whom) BCG is a business game for everyone who is interested in 

construction and project management. It is easy to understand the game process and 

user-friendly to support people who want to play this game not only engineers. The 

target of BCG is 4th-year students of SIIT, who has no previous knowledge of Civil 

Engineering or Construction business.  

 

Learning Goals (What) We set six learning goals for BCG. It is ultimately cut-off, 

impossible to make it easier any more.  

a) Students understand the importance/necessity of basic Gantt chart. 

b) Students understand construction is affected by external factors. 

c) Students understand large project must have a plan and follow the plan strictly. 

d) Students understand relations between customers correctly. 

e) Students understand the proper process of building construction. 

f) Students understand strategy is essential to make the company grow. 

 

Method of Learning (How) Following the gradual principle, the authors separate the 

whole games into three independent games. Game 1 (Basic, G1), Game 2 (Advanced, 

G2), and Game 3 (Final, G3). It depends on the students' understandings. The student 

must form the group (Company) and manage the operation throughout on their 

discussion.  

Students who developed the game, (the student authors of this paper) became 

teachers and teach their friends. This idea is also a tradition of BASE Project. 

Duration of each game is one year for 4 hours. G1 and G2 take 4 hours, and G3 takes 

12 hours to complete. 

 

5.2 Common Ideas on three games 

BCG contains paper company board, cards, and stars. 

 

Company Board The picture below (Figure 1) shows the whole set of BCG. 

 
Fig. 1. Paper Board for G1, G2, and G3 
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Sheets Players have five different kinds of tables as follows. 

 a) Table A = Cash Flow Management Sheet 

 b) Table B = Gantt chart   

For G1 and G2: Plan, Result, and Overtime 

For G3: Plan, Result, and Overtime for each step including Base, 

Skeleton, Interior, and Exterior  

  c) Table C = Sheet for miscellaneous calculations  

d) Table D = Income Statement (P/L)  

e) Table E = Balance Sheet (B/S)  

Cards BCG has four types of cards shown in Figure 2. 

a) Construction Cards: No. 1 – No. 100 building projects. Each team draws a 

card up to three every month.  

b) Resource Cards:  

G1 and G2: Grass, Cement, and Steel only 

     G3: Cement, Steel, Board, Glass, Pile, and Lift 

c) Design Cards: Wood, Marble, and Brick 

d) Risk Cards:  

G1: Weather, and Labor only 

 G2: Weather, Labor, and Safety 

 G3: Weather, Labor, and Safety 

 

Stars When each team completes the project, they can gain “Star” (lower right of 

Figure 2) which represents their experience and reputations. To hold a certain number 

of stars is required to get more difficult, profitable projects. 

 
 

Fig. 2. Expense card and stars of G1 and G2 

Work Volume (WV) In the construction industry, there is a common idea called 

"man-month." One man-month means achievement when an average worker works in 

normal condition. We applied this idea and used a word “Work Volume (WV)" 
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instead, to follow previous BASE Business Game. They are reduced or promoted by 

Risk Cards. For Example, if WV=5000, the team must hire 5,000 workers during the 

duration of the project. One work volume is $250. If the weather is always fine, 

Labor's attitude is average, and there are no incidents; labor cost will be $1,250,000. 

If the weather is bad and caused 20%, a company must ask compensation for the 

delay by Overtime Work at $500. In case of a team hired 5,000, but actual progress 

was 4,000, they have to do 1,000 overtime work indicated by following formulas. 

 

5,000 (person) x $250 = $1,250,000 

1,000 (overtime hours) x $500 = $500,000 

Total Labor cost is $1,250,000 + $500,000 = $1,750,000 

 

5.3 How to Play BCG Game 1 

Student’s companies construct a building and have to comply by following six-step 

of playing. 

1) Receive share capital $200,000, and record on Table A. 

2) Pick three Construction cards (Figure 3) by the following process. 

  a) Check requirement of a reputation star or does require stars match your 

reputation star (i.e., if the work students aim to do requires nine stars, they must have 

more than nine stars) 

  b) Project starts from $150,000 at first, ends on $1,000,000. 

  c) Possible to do up to five project parallel. 

3) Hire enough number of workers which construction card suggest, and record its 

plan on Gantt chart by digit line with the expected number of progress in a bracket. 

4) Purchase all raw materials following the order of cards. 

5) Pick Risk cards: Weather and Safety (no Safety card in this game). Depend on 

the result of Risk cards; the construction might delay. In such a case, they must ask 

labors to compensate for overtime work; its cost is twice as much as the original load. 

6) Record income and expense to Table A 

7) Gain reputation stars after finish building. 

8) Every 12 terms (months), they must compile Financial Statement. 

9) A winner is a team whose sales revenue is highest.  
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Fig. 3. Construction card for G1/G2 (Left) and G3 (Right) 

 

5.4 How to Play BCG Game 2 

Game 2 is an advanced version of Game 1. The game mostly follows the play of 

G2 has same six steps like G1. However, there are four different rules added. 

 

1) New risk card called “Safety Cards” has attached. On the way of development, 

we increased the ratio of risks compare with G1. 

2) The team can hire more workers or less to prevent overtime cost to hedge risks 

that came from weather, labor, and safety. 

 

In case they must complete 600 WV jobs in the month, and Risk card shows 20% 

delay from the original plan, by hiring employee more than 600, they can reduce the 

risk. Table 2 shows an example. 

 

Table 2. Comparison of increasing Workers and its effect (Delay) 
 Course Requ

ired  

WV 

Set 

WV 

We

athe

r 

La

bor 

Sa

fet

y 

Total 

Dela

y 

ratio 

Actu

al 

Prog

ress 

Requ

ired 

Over

time 

OT 

Cost 

Regular 

Labor 

Cost 

Total 

Cost 

A Default 600 600 0.8 1 1 0.2 480 120 60,000 150,000 210,000 

B +30% 600 780 0.8 1 1 0.2 624 0 0 195,000 195,000 
C +10% 600 660 0.8 1 1 0.2 528 72 36,000 132,000 168,000 

  

In this case, we can see course c is most efficient to save the money. Since all decks 

have same contents, the same number of risk cards, therefore the player can forecast 

the future incidents to a certain extent. So in this case, team C succeeds to save the 

labor cost at most. Meanwhile, Team B hired too much and wasted money.  

On the other hands, sometimes Risk card promotes progress, for example, Good 

weather. If student forecast they get a good card in next turn, they can decrease setting 

as Table 3 shows. 
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Table 3. Comparison of decreasing Workers and its effect (Promote) 
 Course Req

uire

d  
WV 

Set 

WV 

We

ath

er 

La

bo

r 

Sa

fet

y 

Total 

Prog

ress 
ratio 

Actu

al 

Prog
ress 

Requ

ired 

Over
time 

OT 

Cost 

Regular 

Labor 

Cost 

Total 

Cost 

A Default 600 600 1.2 1 1 1.2 720 0 0 150,000 150,000 

B -30% 600 420 1.2 1 1 1.2 504 96 48,000 120,000 168,000 

C -10% 600 540 1.2 1 1 1.2 648 0 0 135,000 135,000 

 

In this case, team C saved labor cost higher than others. Team B decreased too 

much and wasted money consequently. Throughout such experiences, they learn how 

to reduce damage from the forecastable risks, and how to manage human resources 

effectively.   

 

5.5 How to play Game 3 

Outline Game 3 is the version to include the proper sequence of the real construction 

process. There are significant differences between Game 1 and Game 2. Table 3 

shows the differences. 

G3 continues for four years. For Construction cards, we use another set of card. 

The winner has to complete “the last boss project” within 48 months. We use different 

risk cards which have less chance to get severe risks compare with G1 and G2. 

 

Operations Operation of G3 is same as G1 and G2, except followings. 

 

1) Gantt Chart for each project is separated into four parts to reflect nature of 

construction industry (See figure 4, 5.) 

2) To skip the Financial Statement for Y1 to Y3 includes everything in Y4. 

3) Other differences are listed on Table 1. 

 

 

 
Fig.4 Gantt chart for G1, G2 

 
Fig. 5. Gantt chart for G3 
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Gantt Chart The authors revised Gantt chart (Table B) seriously. In G1 and G2, we 

regard construction is as continuous liner process as Figure 4 shows. In the real 

construction site, we observed there are four steps, Basement, Skeleton, Interior, and 

Exterior. We never saw building without a stable basement, nor constructing from the 

roof to the ground. By implementing our findings, the author changed the format 

drastically, as Figure 5 shows. 

 

Following the chronological order and keeping the deadline The authors separate 

work to 4 processes that are Basement, Skeleton, Interior, and Exterior. The player 

must finish those processes following the fixed order. Otherwise, they cannot proceed 

to next work. Real Construction takes time, and an individual process is done by a 

different subcontractor. So keep the time in each process is strictly required. In the 

example on figure 5, whole WV is 1,000. It will be separated as follows.   

 

 Basement = 10% of Total WV  

 Skeleton = 60% of Total WV 

 Interior = 15% of Total WV 

 Exterior = 15% of Total WV 

 

There are some additional rules for G3. N means the last months. 

1) On the first one month, they must create a basement. In case it delays, they have to 

do overtime work to complete, and if they don’t do this, they cannot go to the next 

process. 

2) Skeleton works start from the second month and can extend to N-2 months. 

They have to complete some stories from a ground floor. Otherwise, they cannot start 

interior work. Delaying is never be permitted, and they must achieve by overtime 

work. 

3) Interior work begins from the third month, and be able to extend to N-1 month. For 

same reasons above, Delaying is never being accepted.  

4) Exterior work starts from the fourth month, and be able to continue by the last 

month. Delivery must be done within the contracted period, so delaying is never be 

permitted.   

 

In this game, except Basement, in most of the months, skeleton, interior, and exterior 

works proceed parallel. It must go at the same speed regardless of weather, labor, and 

safety-related risks. Moreover, students plan the different project in the same month. 

By continuing such a Project Management for a long time, students learn the 

importance of Gantt chart, process management, and time management.  

 

Financial Statements Student welcomed that they are free from composite sheets for 

Y1 to Y3, but when they try to compile final B/S, they recognize that even one 

mistake on cash balance makes last B/S unbalance. They learn to create P/L and B/S 

every year has essential meanings. 
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6. Results 

In February 2018, 27 students of Thammasat University (SIIT student), completed 

questionnaires before and after the use of simulation game. The surveys consisted of 

six learning goals that we mentioned in 5.1.2. The Likert Scale was used to assess the 

questionnaire: (1=Do Not Understand at all to 5=Understand at all). The student that 

participated in this experiment was from various faculties. All were beginners at the 

business simulation game. 

 

6.1 Teaching Effectiveness of G1&G2 

  Table 4 summarizes questions and answers before/after G1 and G2. 

 
Table 4. Result of Questionnaire Before/After G1&G2 

 
No. 

 
Related 

Learning 

Goal  

Question Before After A/B t-value 

1  d 

Construction 

process starts after 

the contract with 

the customers. 

3.52 4.11 1.17 0.00530* 

2  c, d 

Delivery Limit is 

the absolute 
promise to the 

customer. 

3.33 4.15 1.25 0.000192*** 

3  b, c, d 

Estimation of raw 

materials, labor, 
and time often be 

adjusted. 

3.52 4.22 1.2 0.000531** 

4  b, c 

Weather 
Condition is quite 

an important 

factor. 

3.52 4.37 1.24 0.000153*** 

5  a 

Gantt Chart is 
most important for 

project 

management. 

3.4 4.33 1.27 0.0000267*** 

6  a, c 
Understandings of 

production 
planning. 

3.3 4.26 1.29 0.0000729*** 

N=27 

* p<0.05, **p<0.005, *** p<0.0005, One-tail 
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Any jobs came from customers. A delivery limit is absolute. A company procures 

enough raw materials and sometimes obligates overtime work to labors. We include 

this principle in card drawing system, Star system, and overtime work rule in this 

game. Question 1, 2, and 3 relate to this problem. Therefore we can say Learning goal 

(d) is satisfied. Gantt chart is commonly used to plan and review the project. Question 

5 and 6 show their increased understanding. Thus, learning goal (a) is satisfied. Once 

the company plans, it must be respected. Question 2, 3, 4 shows student's 

understanding of this nature. Therefore we completed learning goal (c). There are 

external factors which are uncontrollable like the weather. We represented such 

external problems as Risk Card system in our game, and it affects actual process 

directly. According to Question 4, they understand the existence of risk, and Question 

3 shows its effect. So we can say that we completed Learning Goal (b). 

 
6.2 Teaching Effectiveness of G3 

By April 9, 2018, 17 students answered second questionnaire focusing on G3. Table 

5 summarizes questions and answers before/after G3. 
 

Table 5. Result of Questionnaire Before/After G3 
 

No. 

Related 

Learning 

Goal 

Question Before After A/B t-value 

1 d, f 
Construction process 

starts after the contract 

with the customers. 
3.53 4.35 1.23 0.004223** 

2 e 

Construction requires 

certain duration, 

impossible to complete 
at once. 

3.65 4.47 1.22 0.001277** 

3 e 
Any process must be 
followed step by step. 

3.18 4.47 1.40 0.0000538*** 

4 c 

Even project become 

late of bad weather or 
accident, we must 

follow our original 

plan. 

3.59 4.3 1.19 0.009018* 

5 d, f 
To gain a good job, 
Customer's confidence 

is crucial. 
3.65 4.11 1.12 0.028183* 

6 f 

On the way to grow 

the company, there are 
some barriers that 

company must 

overcome. 

3.64 4.18 1.15 0.017138* 

 

N=17 

* p<0.05, **p<0.005, *** p<0.0005, One-tail 
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 Questionnaire for G3 focuses on advanced Learning goals (e) and (f). Students 

understand the rules. Without finishing Basement, they cannot proceed to Skeleton is 

a typical example. Implementations of those rules are in Question 2 and 3, and Q3 

shows significant growth (40%). So Learning goal (e) has been successfully achieved. 

To win the game, they need understandings of rules and right plan to maintain cash, 

customer, and fair projects. The authors represented the idea in Question 5 and 6, and 

those numbers are improved. Therefore, we can say that we achieved learning goal (f).   

By combining all stories above, we can conclude our learning goals have been 

succeeding. 

 
6.3 Satisfactions 

At the end of the lecture, we conducted whether students are satisfied with our 

game as summarized in table 6.  

 

Table 6. Student’s satisfaction after playing all games 

No.  Strongly  

Yes 

Yes Maybe No Never 

1 Did you enjoy our 

games? 

14 

(45.1%) 

16 

(51.6%) 

1 

(3.2%) 

0 

(0.0%) 

0 

(0.0%) 

2 Do you like active 

learning? 

--- 30 

(96.7%) 

1 

(3.2%) 

0 

(0.0%) 

--- 

3 Do you recommend to 

take this course to your 

juniors? 

12 

(38.7%) 

17 

(54.8%) 

1 

(3.2%) 

1 

(3.2%) 

0 

(0.0%) 

N=31 

 

We can see that more than 95% students enjoyed our game, and more than 93% wish 

to recommend learning by business game. Moreover, except only one student 

answered they like active learning. We guess that they had never been attending such 

kind of lectures, and we must increase such opportunity.  

7. Conclusions 

We introduced our board game, BCG, to simulate Building Constriction. As a 

conclusion, we confirmed our work has enough teaching effectiveness and possible to 

provide opportunities to increase student’s motivation.  

7.1 Reconsidering Potential of board games 

 Target industry was huge, and it has fulfilled with many traditions, rules, customs, 

and protocol. Since most of the authors are not a professional of the construction 

industry, our game has limitations. However, by applying the Cutting-off-Branch 

principle, we simplified the learning goals to the minimum. Gradually strategy also 

worked well to train students without being hurried up. The authors believe it is 
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possible to create board game by compromising to the reality, and tabletop games still 

have potentials regardless of the scale of target industry. 

7.2 Discussions 

Table 6 shows us quite high satisfaction, but in two questions, "Strongly yes" is 

less than "Yes." We consider that this is because of many errors on its sheets and 

methodology of instructions. We must continue this project to improve the operation. 

Cutting off branch principle is apparently not enough for the professionals. 

Meanwhile, we saw many students struggling against complex Gantt chart which is 

near to approach their limit of persistence. On the other hand, many teams brought 

their laptop computer and started to manage cash. The author considers that to include 

a computer as a support tool; they can learn more while maintaining fantastic 

communication. 

7.2 BCG Afterwards 

BASE project replaces all student members. Student authors of this paper and 

student teacher worked in operation must leave the university in this August. 

However, teacher authors wish to invite newly motivated students and train them to 

reform BCG continuously. 
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Abstract. This research aimed to develop CLT lesson containing games to 

improve students’ English communication skills based on 75/75 efficiency 

criteria; compare students’ learning achievement of English communication 

skills before and after using games in CLT classroom; and, study students’ 

opinion towards the use of games in CLT classroom. The sample group was 15 

first-year undergraduate students who enrolled English Communication Skills 

Course in the second semester of academic year 2017 at Rajamangala 

University of Technology Srivijaya, Trang Campus, Thailand. The research 

tools employed in the study were lesson plan of CLT lesson containing games; 

a learning achievement test; and, a questionnaire on opinion towards using 

games in CLT classroom. The data were analyzed by E1/E2 efficiency criteria, 

paired t-test, mean, and, standard deviation. The results revealed that the 

efficiency of CLT lesson containing games was 75.11/78 which higher than 

75/75 set criteria. The students’ learning achievement score after using games 

was higher than before using games at a .05 level of significance. Also, the 

students reported that using games in CLT classroom created enjoyable 

circumstances, influenced their learning, and encouraged them to practice more 

English communication skills. 

Keywords: Communicative Language Teaching, Games, English Communica-

tion Skills. 

1 Introduction 

English language has been recognized as an important role in Thai education for more 

than century. In King Rama VI era (1910-1925), students after grade 4 were first 

required to study English as a compulsory subject [1]. Since then to this period of 

time, English has been more and more concerned, and it is still a compulsory subject 

in all Thai education level. In higher education, completing a number of English 

courses in General Education Core is a requirement. A minimum credit and types of 

English course vary regarding curriculum or university policy. According to the 

regulations of Rajamangala Univerysity of Technology Srivijaya (RMUTSV), all 
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students must take at least nine credits of foreign language subject choosing from 

Foreign Language Group provided in General Education Curriculum (2558BE). All 

foreign language subjects proposed in the Foreign Language Group aim to develop 

students’ language skills in listening, speaking, reading, and writing. The students are 

expected to use those skills as a tool for studying in higher education, communicating 

in daily life, and being a communicative tool to explore further knowledge [2]. It 

consists of a variety of seven English courses focusing on both basic English skills 

and English for specific purposes. English for Communication Skills is one of the 

compulsory subjects for first-year students in almost all majors. The scope of the 

course emphasizes on English listening, speaking, reading, and writing skills;       

vocabulary and grammar necessary for communication; reading short passages; and, 

writing to communicate. Due to the researcher’s experiences in teaching English at 

RMUTSV for 4 years, most of non-English-major students have very-limited       

proficiency in all English skills including vocabulary and grammar. To teach any 

English courses, especially English for Communication Skills which is the first or 

second compulsory subject, to those low proficiency students is very challenge. The 

teacher must work hard in preparing appropriate methods and activities to harmonize 

the students’ capacity and interest. 

 

Communicative Language Teaching (CLT) 

Communicative Language Teaching (CLT) is considered as a language teaching  

approach that reflect a communicative aspect of language and language learning, and 

is used to support various classroom procedures [3]. It has displaced traditional lan-

guage learning format that primarily focused on the mastery of grammar and rote 

learning. Over the past decades up to late 1960s, traditional approach was popular and 

widely used in language teaching. It was believed that we can learn grammar with 

direct instruction and with repetitive method. Deductive method was applied by   

presenting grammar rules to the students and then let them practice following those 

rules. Also, in 1960s, Chomsky’s generative grammar was concerned for language 

learning in which how it was appropriate to language classroom since it was a linguis-

tic theory that describes how to use proper sequence of words to form grammatical 

sentences [4]. However, in the era of 1970s to 1990s, perspectives on learning and 

teaching English language was quite changed. A belief of traditional language teach-

ing approach gradually shifted. According to Brown [4], the innovativeness of 1970s 

presented some affective factors to language-teaching method, while a communica-

tive approach was perceived during late 1970s and early 1980s. Due to Richards and 

Rodgers [5], there were a number of scholars exploring the possibility of developing 

language courses on a unit-credit system in 1971. Wilkins (as cited in Richards and 

Rodgers, 1999), a British linguist, presented a communicative meaning of language 

that could be a basis for developing communicative syllabuses for language teaching 

[5]. In late 1980s and 1990, language teaching approach was developed to focus on 

communicative language, and language classroom with authentic, real-world, and 

meaningful tasks. The classroom activities in CLT, which mostly concentrated on 

fluency and real-world activities, were exemplified by many language scholars [6 - 8]. 

Both fluency and accuracy activities were still recommended to use as a part of activi-
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ties because of the existence of dialogs, grammar, and pronunciation drill in textbooks 

and classroom materials. From late 1990s to the present, the communicative approach 

has been broadly used for language teaching. It is considered as an approach which 

emphasizes on the collaboration and implementation of methodologies that motivate 

leaners’ functional language ability through their participation in communicative en-

vironment [9]. Here are ten core assumptions of CLT proposed by Richards [3]: 

▪  Learners’ involvement in interaction and meaningful communication facilitates 

second language learning. 

▪  Effective classroom learning tasks and exercises introduce learners to negotiate 

meaning, broaden their language resources, observe language used, and engage in 

meaningful interpersonal exchange. 

▪  Meaningful communication is from students’ processing relevant, purposeful, 

interesting, and engaging content. 

▪  Communication relates to several language skills which is a holistic process. 

▪  Inductive activities, and, language analysis and reflection facilitate language 

learning. 

▪  Language learning is gradually produces which concern creative use of        

language, and trial and error. However, the capacity to use new language fluently 

and correctly is yet the final goal of language learning. 

▪  Needs and motivations for language learning are different among each learner, 

and they drive themselves to language learning and progress at different rates. 

▪  An application of effective learning and communication strategies is part of 

successful language learning. 

▪  Teacher is a facilitator in language classroom, who produces language learning 

environment and lets learners use and practice language as well as reflect on lan-

guage use and language learning. 

▪  Classroom is created as a place where learners can learn through collaboration 

and sharing.  

 

In conclusion, the essence of communicative language teaching is leaners’ engage-

ment in meaningful communication activities that are designed to promote communi-

cative language use in completing tasks. The teacher acts as a facilitator who create 

communicative learning environment and activities to foster learners’ communication 

skills.  

        

Using Games in English Language Classroom 

Games is an entertaining and engaging activity, that contains rules, objective and an 

element of fun, in which learners play and usually interact with others [10 - 11]. With 

regard to Hadfield [10], games focus on a success of communication than an accuracy 

of using language, so it is recommended to integrate as a part of language syllabus, 

not a breaking activity during a boring hour. It also influences practicing meaningful-

ly communication and connect the classroom with the real-world language. Wright, 

Betteridge, & Buckby [11] stated that games attract and maintain learners’ interest 

and work. Teacher can create useful and meaningful language context through the use 

of games, so learners can use English to communication in order to reach the goal of 
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games. Due to Petrovic [12], a considerable amount of research about using games 

has been examined, the findings indicated that games may promote learning and 

knowledge, and it is a useful tool for students’ learning. 

 

As a result, a variety of games can be used as an instructional activity to assist CLT 

classroom where learners actively participate in games by using English language to 

achieve the goal and teacher acts as facilitator and monitor. Learners can employ 

meaningful language and communication while they are playing games with the 

classmates. The competition in games also creates interpersonal communication 

which language learning is gradually produced. This research, thus, aimed to develop 

CLT lesson containing games to improve English communication skills of the           

students at Rajamangala University of Technology Srivijaya, Trang campus.  

2 Methodology  

This research employed a single group pretest-posttest experimental design where 

CLT lessons containing games were used to improve students’ English communica-

tion skills. Students’ learning achievement were evaluated after learning with games 

in CLT classroom, and students’ opinion towards the use of games in CLT classroom 

was explored.  

 

2.1 Sample 

The samples in this study consisted of 15 first-year undergraduate students who   

enrolled English Communication Skills course in the second semester of academic 

year 2017 at Rajamangala University of Technology Srivijaya, Trang Campus,      

Thailand. All of them were non-English major students with mixed ability in English  

language. They appeared homogeneous in terms of nationality and background as 

they were Thai students studying in the same faculty and university. They previously 

passed English for Everyday Use course in their first semester of academic year 2017.  
  

2.2 Instruments 

Lesson Plan. Three CLT lesson plans containing games were designed to improve 

students’ English communication skills by choosing three specific contents related to 

real-life situation first, and making other kind of decisions concerning functions, 

skills, materials, and activities later. The learning activities were designed according 

to CLT approach integrated with games. Each lesson plans lasted for 3 hours due to 

the compulsory timetable of the university and was divided into 3 phases: Introduc-

tion, Implementation, and Conclusion.  
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Table 1. Teaching steps of the CLT lesson plan. 

Teaching Steps Description 

Introduction 

• Teacher got students’ attention with pictures related to the con-

tent and let them guess the vocabulary of each picture. 

• Teacher asked questions related to the content to every student, 

and let students answer questions using any language they could 

express and say.  

• Teacher asked students to focus on language elements related to 

English situational communication that were displayed in the 

book, and notice the use of language function and form. 

Implementation 
• Teacher introduced games to the class and allowed students to 

practice related English language before playing.  

Conclusion 

• Students were asked to discuss how they used language in 

playing games and teacher gave advices on language used.  

• Students played board game together. 

• Students were asked to complete the task to check their ability 

in using English with specific content. 

 

Games used in the implementation stage were created regarding three chosen topics 

and briefly explained in table 2. In the conclusion stage of every lesson, board game 

was also applied for the review where its rule varied each time due to the content of 

the lesson. While playing games in both stages, students were required to only use 

English in communicating. Their score would be deducted if they spoke any Thai. In 

addition, the whole lesson plan was evaluated its quality based on E1/E2 model of 

Brahmawong [13]. The E1/E2 indicated the efficiency of students’ learning at both 

process and product. The E1 referred to the percentage of the average of all scores the 

students earn from their activities or assignments, while E2 was the percentage of the 

average of all students’ posttest scores. The criterion for E1/E2 in this study was set at 

75/75 which was the lowest acceptable percentage of average score.  

 
Table 2. Games summary. 

Topics Games Description 

Are there two 

bedrooms? 

What’s your dream house? 

Students were assigned to the role of a landlord and a home 

buyer. Each home buyer got a picture of their dream house 

which match each landlords’. The home buyer asked for house 

information from a landlord to search for matches. 

What does he/she 

look like? 

Who’s the murderer? 

Students were assigned to the role of a police officer and a wit-

ness. Each witness got pictures of different murder suspects 

with one real murderer. The police officer searched for the real 

murderer by interviewing the witness. 

    

177



Topics Games Description 

What do you do 

in your free time? 

Who’s my soulmate? 

Students were assigned to the role of a woman and a man who 

were looking for their soulmate. Each woman got a short         

paragraph describing her free time activities that match only one 

man in the class. Everyone searched for his/her soulmate who 

had similar activities by asking each one questions. 

 

Learning Achievement Test. The learning achievement test was developed to         

evaluate students’ English communication proficiency before and after studying with 

three CLT lesson plans integrating games. It contained 30 items of gap-filling, match-

ing, and writing responses which weight 15 scores in total. Each 10 items of the test          

highlighted the above three specific contents.  

 

Questionnaire. The questionnaire on opinion towards using games in CLT classroom 

consisted of two sections. The first section included 10 statements asking students to 

identify their level of agreement by responding on the 5-point Linkert scale ranging 

from 1 (totally disagree) to 5 (totally agree). The second section contained one open-

ended form inquiring comments on the use of CLT lesson with games. All           

questionnaire items were conducted in Thai language because the participants’     

English proficiency were low. 

 

2.3 Data Collection and Analysis Procedures 

Three phrases of the research were conducted which were the preparation of the    

lesson plan and other instruments, the implementation of the lesson plan, and the post 

implementation. At the first phase of the study, the participants were interviewed 

about their previous experiences in language learning and wrote their opinions on the 

preferable English language classroom. Three CLT lesson plans for the English for 

Communication course, the learning achievement test, and the questionnaire were 

then designed. In the second phase, the participants were asked to complete the    

learning achievement test (pretest) before starting the particular lesson. After taking 

the pretest, the researcher conducted the experiment by using 3-week CLT lesson 

plans with games in the class. All lesson plans were separate into three steps:        

Introduction, Implementation, and Conclusion. After the instruction, the posttest, and 

the questionnaire were implemented in the last phase. The score gained from pretest 

and posttest was analyzed by paired t-test to evaluate their learning achievement. The 

data obtained from the questionnaire was analyzed using descriptive statistic for    

calculating the total group mean scores and standard deviation. 
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3 Results  

3.1 The efficiency of CLT lesson containing games 

To find the efficiency of CLT lesson containing games, the efficiency of students’ 

learning at process (E1) and product (E2) was explored. As in the Table 3, the      

efficiency of the process (E1) was 75.11 which was calculated from all scores the 

students received from all assigned tasked. Also, the efficiency of the product (E2) 

from calculating all students’ posttest scores was 78. 

Table 3. Process and product score of the students. 

Score 
Process Product 

Task1 Task2 Task3 Post-test 

Full Score 5 5 5 15 

Sum Score 56 51 62 175.5 

E1/E2 E1 = 75.11 E2 = 78 

*N = 15 

3.2 Students’ learning achievement of English communication skills before 

and after using games in CLT classroom 

To explore students’ learning achievement of English communication skills after 

studying with games in CLT classroom, the pretest and posttest score was analyzed. 

The finding from Table 4 indicated that the average of pretest scores was 6.91 (S.D. = 

2.30), while the average posttest score was 11.44 (S.D. = 2.60). The students’ learning 

achievement score after using games was higher than before using games in CLT 

classroom at a .05 level of significance.  

Table 4. A comparison of pretest and posttest score. 

Score Mean S.D t df Sig 

Pretest 6.91 2.30 
-7.020 16 .000 

Posttest 11.44 2.60 

*p < .05, full score = 15 

 

3.3 Students’ opinion towards the use of games in CLT classroom 

Based on the questionnaire given to the students after completing the instruction of 

CLT classroom, the five highest items of students’ opinion towards the use of games 

in CLT classroom were presented in Table 5. Additionally, they gave some positive 

comments on the use of CLT integrated games. They highly prefer the teaching meth-

od and games the teacher used in the classroom. They reported that games can relieve 

their stress and anxiety in studying English language.       
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Table 5. Five highest items of students’ opinion towards the use of games in CLT classroom. 

Statements Mean S.D 

1. Using games in the classroom created enjoyable circumstances. 4.88 .34 

2. Using games in the classroom enhance productive learning. 4.81 .40 

3. Using games in the classroom encourage student to practice 

communication skills. 
4.81 .40 

4. Student has more positive attitude towards English learning af-

ter studying through games. 
4.75 .45 

5. Games used in the classroom is appropriate. (neither be difficult 

nor too easy, clear instruction) 
4.69 .48 

4 Discussion  

This research developed CLT lesson containing games to improve students’ English 

communication skills based on 75/75 efficiency criteria, compare students’ learning 

achievement of English communication skills before and after using games in CLT 

classroom, and, study students’ opinion towards the use of games in CLT classroom.  

Regarding the first finding of the study, the efficiency of the process in CLT lesson 

containing games was 75.11 and the efficiency of the product was 78, which higher 

than 75/75 set criteria. Since the use of games in CLT classroom influence students’ 

learning process, and students’ language learning is gradually produces through trial 

and error in playing games among CLT environment [3]. Further, the students’         

learning achievement score after using games was higher than before using games at a 

.05 level of significance. This finding was consistent with the study of Dewi, 

Kultsum, and Armadi [14] in that the posttest score of the Indonesia students, who 

studied through communicative games, was significantly higher than pretest score. It 

also appeared to be consistent with Kongsontana and Modehiran [15] in that English 

instruction using digital games activities significantly improved students’ English 

speaking ability since the students’ posttest mean scores on the English speaking abil-

ity test were higher than the pretest. Petrovic [12] asserted that from studying a num-

ber of researches, games may promote students’ learning and knowledge. Additional-

ly, implementing CLT approach in the instruction can motivate students’ functional 

language ability through their participation in communicative environment [9]. Lastly, 

students reported a high level of agreement on the use of games in CLT classroom. 

Since game is an entertaining and engaging activity in which the students play and 

interact with others [11]. Also, according to Hadfield [10], games introduce the mean-

ingful use of a language as a means throughout the class hour, and the use of games in 

CLT classroom provide students an opportunity for practicing real communication. 
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Abstract. Communicative games are useful in enhancing undergraduate stu-
dents’ speaking ability at the university level. The main aim of the study was to 
examine students’ perspectives on using communicative games in English for 
Edutainment. Ten students in Information System Program at Rajamangala 
University of Technology Srivijaya performed three communicative activities 
for a period of three months. An interview form consisting of three open-ended 
questions was developed to elicit information about students’ experience with 
regard to using communicative games in English for Edutainment. Analysis of 
the results indicated that students have improved their English language abili-
ties as a result of using games and other activities in various situations. They 
could communicate efficiently as they were able to practice games and role 
plays in real-life language use. The article concludes with some practical impli-
cations for implementing games in English language classes. 

Keywords: Communicative Games, English for Edutainment. 

1 Introduction 

In addition to taking two compulsory courses like English I and English II, under-
graduate students at Rajamangala University of Technology Srivijaya (RMUTSV) 
have to choose another elective course for improving their language skills. For stu-
dents in Information System Program, they normally study English for Edutainment 
as their elective course as this subject provides them the opportunity to use English in 
entertainment media such as songs, movies, news, documentaries, and games. They 
can express their opinions on selected entertainment as well as create productions of 
media in appropriate situations. Since Thai students normally speak Thai with their 
friends, it is hard for teachers to encourage them to speak English in the classroom. 
Therefore, communicative games should be implemented in class so that students are 
actively involved in their learning (Klimova, 2015). 

A number of studies have shown the benefits of communicative games in student 
learning (Korkmaz, 2013, Wang, 2010). Dewi et al. (2017) asserted that communica-
tive games – well fun-designed activities – can encourage students’ interaction in the 
classroom. Similarly, Zhu (2012) stated that communicative games assist students in 
developing their communicative ability because they have more chance to practice 
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their listening and speaking skills through games. Likewise, Klimova (2015) noted 
that games can motivate students to learn as well as promote fluency and communica-
tive skills. In the same way, Phuong and Nguyen (2017) said that communicative 
language games make lessons more interesting and students speak English more while 
using the games. 

However, it is found that students in Information System Program cannot use Eng-
lish to communicate effectively as they are afraid of making grammatical mistakes 
and being laughed by their classmates. To create less fear and shyness in this course, 
games – activities with rules, goals and fun – are used in the class as they help pro-
mote collaboration and interaction among students (Wright et al., 2005). Using them, 
students no longer feel bored in the classroom as games lower their anxiety to speak 
with other students and stimulate creative and sudden use of language (Chen, 2005). 
While much attention on communicative games has been focused on using them for 
ESL undergraduate students in developing speaking skills such as Finland (Sedano, 
2012), Malaysia (Hamzah, 2015), and Turkey (Korkmaz, 2013), there have been few 
studies relating to communicative games conducted at the university level in Thai-
land. One recent study investigated classroom activity-based games used in English 
language teaching and learning at the primary and secondary level in Thailand (Niti-
sakunwut and Soranastaporn, 2014) and found that students achieved higher scores 
after using games in class and they indicated a positive attitude toward games during 
learning. Since no studies have emphasized the use of communicative games in Eng-
lish for Edutainment courses at the tertiary level of education in Thailand, the purpose 
of the research is to explore students’ perspectives on using communicative games in 
English for Edutainment. Results of the investigation would be useful for the imple-
mentation of communicative games in language instruction to improve students’ lan-
guage proficiency. 

2 Literature Review 

2.1 Communicative Games 

In the past decades, games, referred to as activities with entertainment or amusement, 
have been widely used in language classes as students enjoy learning through games 
(Rixon, 1981). Unlike children, adult learners are more nervous than children when 
they learn new things so they need games to relax themselves. Besides, games are 
communicative in the sense that using them can improve students’ language skills. 
Four elements should be taken into account when using games: time, choice, prepara-
tion, and management. Firstly, the teacher can use games at any time in the lesson 
with the aim of creating a stress-free atmosphere in the classroom. Secondly, factors 
like the level and interest of the students must be taken into consideration when 
choosing an appropriate game for learning. Thirdly, good preparation is needed for 
the success of using games in class as steps or procedures should be described clearly 
for students to know what to do in each game. Finally, the teacher should manage the 
class effectively through pair and group work to increase student participation and 
interaction (Zhu, 2012).  
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Several studies have proposed the types of communicative games for learners 
(Hadfield, 1998; Kallsen, 1987; Klippel, 1984; Wright et al., 2005). They are catego-
rized into eight types of games: ordering, information gap, guessing, mime, debate, 
jigsaw, role play, and matching. Firstly, ordering games refer to activities which stu-
dents have to put the sentences in the correct order. Secondly, information gap games 
require players to get information from their partners in order to complete the task. 
Thirdly, guessing games demand participants to find clues in order to guess who or 
what the other person is thinking of. Fourthly, students have to perform mimes for 
others to get the answers. Fifthly, debates consist of two teams with one side support-
ing the topic and the other opposing it by giving evidence. Sixthly, jigsaw games 
require students to work with one another to fit their pieces together to solve the prob-
lem. Seventhly, role plays involve students to perform the part of a character or per-
son in real or imaginary situations. Eighthly, matching games entail students to find a 
suitable match for a word or picture.  

Since communicative games arouse students’ interest in learning and involve them 
in communicating in English, they are useful in improving learners’ language ability 
(Klimova, 2015; Dewi et al., 2017; Zhu, 2012). The advantages of using communica-
tive games in the classroom are as follows: 

- Games provide students with relaxation and enjoyment. 
- Games lead to an improvement in listening and speaking skills as students can 

practice using English in real situations. 
- Games are beneficial in developing students’ communicative ability. 
- Games increase motivation and cooperation among students. 
- Games provide an opportunity for students to express their ideas in different 

types of situations. 
Recent surveys have shown an increase in learners’ language competence after us-

ing communicative games (Dewi et al., 2017; Korkmaz, 2013; Phuong and Nguyen, 
2017). Phuong and Nguyen (2017), for instance, found that Vietnamese EFL teachers 
realized the benefits of employing communicative games for young learners as they 
learn better when they interact with their friends. Nitisakunwut and Soranastaporn 
(2014) examined activity-based games used in Thailand from 2007 to 2014 and found 
that students obtained higher scores after learning through games and they revealed a 
positive attitude toward using games in class.  

Some research studies have examined the use of communicative games for under-
graduate students (Barr, 2018; Hamzah, 2015; Zhu, 2012). Hamzah (2015) utilized 
four language games for ESL undergraduate students in Malaysia and found that 
games improved students’ oral English proficiency. In addition, Barr (2018) em-
ployed qualitative interview methods to explore first and second year students’ atti-
tudes toward using games in developing communication skills, resourcefulness, and 
adaptability. The interview data revealed that students communicate more with their 
peers after working in group or team. Games also led to players’ adaptability in be-
havior change and independence regardless of challenging circumstances.  

Erturk (2015) used role plays for undergraduate students in information technology 
program as these activities involve modification of topics being studied to real-life 
situations. The observation results revealed that pair discussions were useful in help-
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ing students communicate energetically on account of active participation in the class-
room. Preparing games in advance and giving them sufficient time to become familiar 
with roles account for the success of role play activities.  

Similarly, Akerman and Neale (2011) employed debate activities in high schools 
and found that debates increase students’ motivation in a subject, enhance their 
knowledge, and help them apply their learning to daily life situations. Furthermore, 
debate activities improve critical thinking and communication skills as well as devel-
op students’ confidence in presentation skills. 

Likewise, Anikina and Yakimenko (2015) proposed the use of podcasting (placing 
recorded information on a website for being downloaded or listened to later) in com-
bination with education and entertainment to support student learning. Students can 
listen to podcasts and learn about the interesting ideas and lives of other people 
throughout the world. They suggested that students could produce their podcasts with 
the help of the teacher to enhance their learning experience. 

In short, communicative games such as role plays, debates, and podcasts can be 
used to motivate student learning as using these games in a language class will create 
fun and entertainment as well as increase students’ language proficiency. 

 
2.2 English for Edutainment 

Nowadays, technology development is gaining a major role in helping undergraduate 
students acquire English competence in higher education because it creates conditions 
which cause desired competence due to free delivery of information resources and 
practices through both formal and informal situations (Isayeva, 2010). On account of 
its advantages, more attention has been focused on using technology for developing 
foreign language learners’ language abilities. As a result, this idea has led to the sig-
nificance of using technology in English for Edutainment (education + entertainment) 
as it provides fun and entertainment in the classroom. Kuvshinov (2009) defined edu-
tainment as the transformation of the learning process into activities which students 
participate actively in communicative situations. Likewise, Anikina and Yakimenko 
(2015) referred to edutainment as the technology implementation of various kinds of 
media such as movies, music, games, websites, and multimedia software as a form of 
entertainment for language learners both inside and outside the classroom. Previous 
studies on English for Edutainment (e.g. Korkmaz, 2013; Santonen and Faber, 2015; 
Yaylaci and Yaylaci, 2016) have shown that communicative games were used as a 
part of edutainment to improve students’ communicative competence. 

Korkmaz (2013) investigated the use of games as a part of entertainment in English 
classes and found that games can reduce students’ anxiety and provide meaningful 
use of language in the classroom. The results showed students were not disturbed by 
the noise during learning and that game rules should be explained to them clearly 
before playing a game. They preferred to study with teachers who used games in Eng-
lish lessons and they wanted to develop their language abilities through games.  

Correspondingly, Yaylaci and Yaylaci (2016) evaluated the understandings and 
tendencies of edutainment in Turkey and found that although interaction between 
entertainment and education placed a major role in developing learners’ competence, 
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edutainment studies in Turkey lack a critical point of view concerning technology and 
entertainment. Further investigations should examine positive and negative features of 
edutainment applications in language classrooms. 

Likewise, Santonen and Faber (2015) created a framework for systematic data col-
lection on the effect of edutainment applications. The improved framework was ex-
perimented with four serious games. The results revealed some similarities (e.g. sen-
sory stimuli and problem-learner link) and differences (e.g. interaction and player 
composition) among games. This framework offers insights in choosing game designs 
and provides a checklist for designing serious games for other studies. 

In sum, the purpose of edutainment is to attract learners’ attention with entertain-
ment activities via interactive technology. Edutainment emphasizes learning enforce-
ment through entertainment using game elements to maximize their learning process. 

3 Methodology 

In response to the research aim, the qualitative design using three open-ended inter-
view questions was employed with 10 first year undergraduate students in Infor-
mation System Program at RMUTSV, Nakhon Si Thammarat Campus in Thailand 
with regard to their perspectives toward using communicative games in the classroom 
for a period of three months. The interview session lasted about 10 minutes per stu-
dent and they were asked to give their opinions toward learning English through 
games. Two researchers from the Faculty of Science and Technology at RMUTSV 
cooperated with each other. One researcher acted as an interviewer while the other 
worked as a teacher in English for Edutainment. The full lecture period was 3 hours 
straight (1 day per week), and each communicative game activity took half of the time 
(50%). The first hour for every meeting was usually spent for room preparation, 
checking of attendance, lecture time and demonstration by the teacher (using model 
samples and video clips for the setting of activity rules, standards and expectations). 
The game or activity time for students was one and a half hour for them to present, 
demonstrate, peer-teach, and execute communicative games individually, by pair and 
by team. The last thirty minutes was spent for class evaluation and feedback of the 
activity. Three games used in the study were described in detail below. 

Firstly, role plays were used in the first month of the course. Ten students were di-
vided into five pairs and each pair was asked to create an English conversation such 
as talking with a systems analyst about developing a website for e-commerce or dis-
cussing with a customer about products and services. Each pair was given an adequate 
time to prepare before performing role plays in class. After that they used their mobile 
phones to record dialogs in their free time before submitting them to the teacher.  

Secondly, debates were utilized in the second month of the program. Students were 
separated into two teams. Each team consisted of four members. One team supported 
the argument and the other team rejected it. The other two students were assigned the 
role of moderators who acted as a neutral participant. Their roles were to present ar-
guments, introduce both parties by name, hold them to time limitations, and keep 
them from going off-topic. The topic of the debate was “Clever people are better than 

186



6 

rich people.” Before the debate, students were allowed to use computers to search 
information relating to the topic being discussed. Once the rehearsal was finished, 
both sides took turns one by one arguing in class and the team with reasonable argu-
ments won the game.  

Finally, podcasts were employed in the third month of the semester. Students 
worked individually to create a personal podcast that discussed their best performanc-
es like getting an ‘A’ in their favorite subject or interesting short stories such as their 
first encounter with love. Then, they recorded their voice as they narrated the story. 
They could add music or sound effects to make the story more interesting. Finally, 
they shared their story via podcast in class or social media. 

After the activities, students were interviewed to find out their opinions on using 
these communicative games in English for Edutainment. 

4 Results 

The interview was carried out with ten students in Information System Program at 
RMUTSV. The purpose of the interview was to examine their perspectives toward 
using communicative games in English for Edutainment. The results were discussed 
according to three interview questions. 

1. How do you feel toward using communicative games in class? 
All students reported that communicative games increased students’ speaking abil-

ity as they could use English to communicate effectively with their friends. They said 
that they liked role plays more than other activities because they learned better when 
interacting with another interlocutor in role-play situations. They were enthusiastic 
about asking help from another friend to take videos during pair work conversation 
activities. Regarding the debate, they stated that debates promote active learning as 
they had to search evidence online to defend their issue. They were eager to justify 
their argument by using current dramas or popular TV news to support their point. 
Concerning the podcast, most of them thought that podcasting supported their learn-
ing as it created fun and entertainment in the classroom. They were actively engaged 
in writing their personal portfolios or short stories before recording them on a pod-
cast. 

2. What problems do you have while using communicative games in class? 
With regard to the second question, some of them had problems using role play ac-

tivities in class because it was hard for them to write their own dialogs relating to 
having a discussion with a customer about products. They copied some language ex-
pressions from the websites to write their conversations. Besides, they had some diffi-
culties acting in certain roles such as an employee and a customer. They had to prac-
tice conversations twice or three times before recording them on videos. In connection 
with the debate, they said that they expressed meanings in Thai better than in English 
as it was rather difficult to explain their argument in English. They typed their ideas 
in Thai and used Google Translate to help them translate from Thai into English. 
Some of them responded that they read some of their speeches during the debate be-
cause they could not recall what to say when arguing with their opponents. With ref-
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erence to the podcast, they all agreed that they had trouble adding story elements like 
music and sound effects in their recording so they asked for help from their seniors in 
Information System Program to help them make the podcasts.  

3. How can you apply technology to help you learn English better through com-
municative games? 

With respect to role play activities, all students agreed that using mobile phones to 
record their conversation enables them to speak English more in the classroom. They 
believed that if they produced high quality videos, they could upload them on 
YouTube for other viewers. Furthermore, they could use mobile phones to search 
information on topics of interest to improve their English language ability. Concern-
ing the debate, they believed that using computers to search data was necessary be-
cause they could access information on websites to support their issue. Besides, 
watching debate samples on YouTube improved their listening and speaking skills. 
Regarding the podcast, computers and mobile phones were useful in making podcasts 
interesting to listeners because they could add music or sound effects to their pod-
casts. In addition, they stated that they could share their knowledge with other stu-
dents via podcast. 

5 Discussion 

The objective of the study was to investigate undergraduate students’ views on using 
communicative games in English for Edutainment at RMUTSV. The findings indicate 
that communicative games improve students’ speaking skills. A possible explanation 
for this result is that they speak English with their friends in order to achieve the de-
sired outcome. The result is in line with Dewi et al.’s (2017) finding that communica-
tive games increase students’ participation and fluency in speaking skills. This inter-
pretation also fits well with Zhu’s (2012) study that games are effective in improving 
students’ communication skills. The finding is similar to the result of Nitisakunwut 
and Soranastaporn (2014) that Thai students have great expectations toward learning 
through games. Their language abilities have improved as a result of using communi-
cative games like role plays. This result is in substantial agreement with Erturk’s 
(2015) finding that role plays cater for learner needs as they can perform roles associ-
ated with their workplaces. In addition, games provide fun and entertainment as well 
as lower students’ anxiety. This supports the research finding of Korkmaz (2013) 
which indicated that students have less anxiety during learning through games on 
account of having fun and entertainment in the classroom.  

Despite numerous advantages, it was found that students could not speak English 
fluently during debate activities. One plausible explanation is that Thai students usu-
ally speak Thai in daily life situations so they feel uneasy to communicate in English 
due to lack of practice in communication skills. This result corresponds with Akerman 
and Neale’s (2011) finding that sufficient time and early preparation determine the 
success of debates for university students as debates cause academic burden on ac-
count of finding appropriate contents to support their issue. 

188



8 

The research has at least three implications for using communicative games in 
English for Edutainment. Firstly, they gave the students courage and confidence to 
perform tasks and activities in English. Secondly, students learned to appreciate the 
aesthetic beauty of the English language through fun, satisfaction and camaraderie. 
Thirdly, they were able to get some sense of accomplishments and pride in one’s self 
after demonstrating, debating and peer-teaching of games in class.  

The above implications are in a way similar to the previous studies (Akerman and 
Neale’s, 2011; Anikina and Yakimenko, 2015; Barr, 2018; Erturk, 2015; Phuong and 
Nguyen, 2017.) The first reason is that communicative games should be used to in-
crease students’ enjoyment through learning with games (Phuong and Nguyen, 2017). 
Another reason is that games can be employed to promote collaboration through 
group work or teamwork (Barr, 2018). The final reason is that communicative games 
such as role plays (Erturk, 2015), debates (Akerman and Neale, 2011), and podcasts 
(Anikina and Yakimenko, 2015) should be implemented in the classroom to improve 
their language skills.  

6 Conclusion 

This study has aimed to improve students’ language abilities through communicative 
games. It has helped students learn the different English language expressions used in 
the world of educational entertainment. They have also learned to use appropriate 
tone, voice, gestures, eye contact, and body language during role plays, podcasts, and 
debates.  

Since the study has focused on the use of communicative games such as role plays, 
podcasts, and debates in English for Edutainment, the students learned to respect oth-
ers by working in pairs or groups. They also learned to accept one another’s abilities 
and capabilities when it comes to the art of performing.  

The students learned better with encouragement and praises before and after every 
performance. They gained interpersonal relationship by helping each other plan and 
execute their assigned tasks and presentations and developed a strong sense of re-
sponsibility for personal, pair and team-assigned tasks and activities. They learned 
how to deal with others by helping each other with task assignments. 

Aside from all of these, they learned how to present activities in a limited given 
time and catch up with deadlines and time limits for every performance and assigned 
tasks. As a whole, communicative games not only provide fun and satisfying class-
room experiences but also arouse students’ interest in learning English in the class-
room. 

References 

1. Akerman, R., Neale, I.: Debating the evidence: an international review of current situation 
and perceptions. CfBT Education Trust, Berkshire (2011). 

2. Anikina, O.V., Yakimenko, E.V.: Edutainment as a modern technology of education. Pro-
cedia – Social and Behavioral Sciences 166, 475-479 (2015). 

189



9 

3. Barr, M.: Student attitudes to games-based skills development: learning from video games 
in higher education. Computers in Human Behavior 80, 283-294 (2018).  

4. Chen, I.J.: Using games to promote communicative skills in language learning. The Inter-
net Journal 11(2), 1-4 (2005). 

5. Dewi, R.S., Kultsum, U., Armadi, A.: Using communicative games in improving students’ 
speaking skills. English Language Teaching 10(1), 63-71 (2017). 

6. Erturk, E.: Evaluation of role play as a teaching strategy in a systems analysis and design 
course. International Journal of Learning, Teaching and Educational Research 13(3), 150-
159 (2015). 

7. Hadfield, J.: Elementary vocabulary games. Pearson Education Limited, Harlow (1998). 
8. Hamzah, N.N.B.: A case study of using communicative language games for UMS ESL un-

dergraduate students in developing participation in speaking skills. M.A.Thesis. Universi-
tiSains Malaysia, Penang (2015). 

9. Isayeva, T.E.: New European technology of formation of competencies. In: Proceeding of 
the International Scientific and Practical Internet Conference, Rostov-N/A (2010). 

10. Phuong, H.Y., Nguyen, P.T.: Teachers’ perceptions toward using communicative language 
games in teaching young EFL learners. Journal of Research & Method in Education 7(3), 
55-60 (2017). 

11. Kallsen, L.J.: Advanced communication games. Nelson’s Company, Edinburgh (1987). 
12. Klimova, B.F.: Games in the teaching of English. Procedia - Social and Behavioral Sci-

ences 191, 1157-1160 (2015). 
13. Klippel, F.: Keep talking. Cambridge University Press, Cambridge (1984). 
14. Korkmaz, S.C.: Language games as a part of edutainment. Procedia - Social and Behavior-

al Sciences 93, 1249-1253 (2013). 
15. Nitisakunwut, P., Soranastaporn, S.: Games for English language teaching: selected cases. 

Veridian E-Journal 7(4), 48-62 (2014). 
16. Rixon, S.: How to use games in language teaching. Macmillan, London (1981). 
17. Santonen, T., Edward, F.: Towards a comprehensive framework to analyze edutainment 

applications. Paper presented at the XXVI ISPIM Conference, Hungary (2015). 
18. Sedano, C.I.: Workshop: designing games for specific contexts. Procedia Computer Sci-

ence 15, 328-339 (2012). 
19. Wang, Y.H.: Using communicative language games in teaching and learning English in 

Taiwanese primary schools. Engineering Technology and Education, 7(1), 126-142 (2010). 
20. Wright, A., Betteridge, D., Buckby, M.: Games for language learning. 3rdedn. Cambridge 

University Press, New York (2005). 
21. Yaylaci, F.G., Yaylaci, A.F.: Understandings and tendencies of edutainment in Turkey: an 

evaluation based on Neil Postman’s criticism on education, entertainment and technology. 
Contemporary Educational Technology 7, 241-263 (2016).  

22. Zhu, D.: Using games to improve students’ communicative ability. Language Teaching 
and Research 3(4), 801-805 (2012). 

190



Virtual Reality for Undergraduate English Language 

Learners: A Formative Study 

Jeffrey Dawala Wilang1 

Amnaj Soermphongsuwat2 

1 King Mongkut’s University of Technology Thonburi, Bangkok 10140, Thailand 
2 King Mongkut’s University of Technology Thonburi, Bangkok 10140, Thailand 

jeffrey.wil@mail.kmutt.ac.th 

amnaj.soe@kmutt.ac.th 

Abstract. The use of technology is becoming widespread in science and technol-

ogy classes due to its overwhelming benefits in learning. Yet many English lan-

guage teachers lack knowledge of the existing technologies and the ‘know-how’ 

to use it in the classroom. In this paper, the researchers report the pilot study 

conducted to explore the effects of virtual reality (VR) headset, an inexpensive 

version of VR tools, onto the language learner’s affective variables such as en-

gagement, motivation, and independent learning. It also explores the effective-

ness of VR headset onto the language learner’s ability to learn vocabularies and 

to follow instructions. In a class of 55 students, only eleven students volunteered 

to participate. They were asked to wear a VR headset, identify the pictures aloud, 

and join the semi-structured individual interviews. Findings suggest very inter-

esting results. Descriptive reports show very high mean scores of the learner’s 

engagement (M=4.63), motivation (M=4.72), and independent learning 

(M=4.63). The average mean score concerning their ability to follow instruction 

was 4.36. With regards to vocabulary test, the average mean score in the post-

test was 2.73, higher than the average mean score of 1.18 in the pre-test. Despite 

the overwhelming benefits of using VR headset in the language class, this paper 

concludes with limitations as it only reports the results of the formative study.     

Keywords: Virtual reality, English language, affective variables 

1 Introduction 

The use of technology to improve language teaching and learning has been promoted 

over the years due to its overwhelming benefits. One of the available technologies gain-

ing popularity is virtual reality and/or augmented reality as it allows real-world like 

experiences for language learners. For example, in virtual worlds, students could inter-

act with specific situations in a dinner party, a cruise ship, a museum and so on. In some 

situations, where language learning could be expensive, virtual reality could bring lan-

guage learners to places such as international airports. 
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Research has shown some evidences that virtual reality has positive effects on the 

affective and cognitive aspects of language learning. In the affective aspect, learners 

were found to increase autonomy, engagement, motivation and interests in language 

learning [1]. For cognition, learners may enrich their vocabularies. 

 

Having to control the technology with just a click to learn, language learners may 

review the lesson when mistakes are committed. Immediate feedback could be pro-

grammed unlike in textbooks. In some programs where students can create their own 

virtual world, they can directly communicate or interact with other characters, for ex-

ample, when asking information to strangers.  

 

Incorporating newer technologies into language learning could be beneficial for the 

learners [2, 3]. Providing them with affordances that create beyond classroom tradi-

tional experiences, for instance, through gamification could promote active learning. 

So the use of VR headset, an inexpensive version of VR tools, is utilized in the present 

study. 

2 Background of the Study 

Virtual reality is becoming a trend in foreign language learning as realistic situational 

communication programs can be developed such as greetings, job interviews, ordering 

foods, or telephone conversations. Accordingly, virtual reality can help overcome con-

straints of traditional language classrooms by providing learner-centered experiences 

such as control over the language learning process [4].  

 

VR is one of the most recent technologies utilized in education. Among children 

who do not complete assignments and were unprepared in class, a technology supported 

learning environment altered their negative behaviors onto becoming more engaged in 

classroom activities [5]. In another study, students who were asked to do some com-

puter-based tasked exhibited excitement as compared to traditional in-class settings [6]. 

Assistive technology was also found helpful to solve individual differences, for exam-

ple, students with learning disabilities [7]. 

 

With the use of technology in the classroom, learning could become student-cen-

tered. Some authors suggested that the use of virtual learning environment make stu-

dents engage and excited as they can learn at their own pace [8]. It could also be bene-

ficial for the teacher as assessments could be streamlined. 

 

The popularity of Pokemon Go prompted Godwin-Jones [9] to review the existing 

literature on how games can be utilized by the education community. For instance, cre-

ating a personal avatar, which involves physical appearance, could be used to teach sex, 

dress, and hair color, among others. Participants may also create a digital storytelling 

book by taking screenshots of scenes they have been into. Students may also want to 
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write a journal of their virtual experiences. Although commercial games are not de-

signed for language learning, teachers may use its popularity and integrate it in lan-

guage learning. However, teachers must consider its suitability [10]. 

 

Cheng, Yang and Andersen [11] adapted a virtual reality video game called Crystal-

lize to teach Japanese language and culture among 68 participants in the university. 

They were exposed to VR and non-VR versions. Accordingly, half of the participants 

learnt how to bow. Also, participants were less involved in Japanese culture when non-

VR version was used. Qualitative responses of the participants were found promising 

such as ‘getting connected with people’, ‘a real-life experience, and a ‘fun talk’ with 

others. Despite the gains, the participants expressed dissatisfaction from technological 

and interface problems, for examples, motion sickness and difficulty in reading words. 

Although the study noted high level of motivation in the study, there was no instrument 

used that measured the construct. With regards to vocabulary learning, it was found that 

there was no significant difference between VR and non-VR conditions. Similar result 

has been reported by Lin and Wu [12] among junior high school students.  

 

Other studies have reported increase of vocabulary learning in other lesser-known 

languages such as Filipino and German [13]. By using immediate and delayed post-

tests to evaluate the effect of AR and non-AR applications, they observed a larger dif-

ference of AR as compared with non-AR application, which means that AR resulted in 

better retention of words among the participants. With user ‘good’ experience as one 

of the objectives of the study, the use of AR resulted to the reduction of cognitive load, 

improved attention, and increased attention [13]. Similar positive gains have been re-

ported by Lin and Hsiao [14] in learning Chinese and English. 

 

Since commercial games may not be applicable to specific language learning con-

texts, language teachers may need to adapt based on immediate contextual considera-

tions [15]. 

 

In the context of the present study, little has been known on how the use of VR 

headset is related to motivation, engagement, independent learning, and vocabulary 

learning among first-year non-English major university students in Thailand.  

3 Purpose of the Study 

This paper reports the results of the formative study on the use of virtual reality (VR) 

headset in English language learning. It is a part of a research project that aims to ex-

plore the effects of VR technology, specifically, the use of VR headset onto the lan-

guage learner’s affective variables such as engagement, motivation, and independent 

learning. Additionally, it explores its effectiveness on English language vocabulary 

learning as well as the ability of the learner to follow instructions. 
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4 Methods 

4.1 Research Instruments 

Research instruments include the following: VR headset (VR Box), iPhone 6sTM, a 360 

VR stimulus video (sourced from Youtube), observation sheet (a checklist), survey 

form (a 5-point Likert-scale), vocabulary picture cards (see Figure 1), and individual 

interviews. Individual interviews were conducted to know the learners’ experiences. 

 

The 360 VR stimulus video is a Youtube-sourced media available online - 

https://www.youtube.com/watch. Because the researchers are unable to create media 

resources as well as to save time, the researchers have utilized Learn English in VR – 

Describing Houses published by LearnEnglishVR on September 21, 2017. The topic 

was chosen as the students could relate to the topic as compared to other resources 

which describe places in other countries of which students may not have any back-

ground knowledge about it. The clip is 2 minutes and 16 seconds long – not too short 

and not too long. 

 

 

 

 

 

 

 

 

Fig. 1. Vocabulary picture cards 

A survey form contains a binary scale with three items focusing on engagement (high 

engagement to low engagement), motivation (high motivation to low motivation), and 

independent learning (very independent to highly dependent). The three items were 

made as short as possible for the participants to gauge their opinion towards the VR 

activity accurately.  

 

The vocabulary picture cards were derived from 360 VR stimulus video (see Figure 

1 above). There were six picture cards including an ironing board, a dining table, clothes 

rack, curtains, a sofa, and a coffee table. 
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For the interviews, one question was asked – What do you think about the use of VR 

in English language learning?     

 

4.2 Participants of the Study 

Convenience sampling was used in the formative study. Out of 55 freshmen students 

enrolled in a foundation English course, only eleven students volunteered to take part 

in the study.  

 

4.3 Data Collection Procedures 

The following were observed in the data collection process: (1) The overview of the 

research project was explained and the students were given instructions on what to do 

with the VR headset, the vocabulary tests, and elicitation of their feedback, (2) Each 

student was asked to name the picture cards, (3) Each student was asked to put on the 

VR headset, (4) iPhone 6sTM was inserted and the video stimulus was played, (5) The 

reaction of each student was recorded, (6) Each student was asked about their experi-

ence and accomplished the survey form, and (7) Each student was asked to name the 

picture cards again. 

 

Before the use of VR headset, each participant was asked to name the pictures being 

shown. For a correct answer, each participant has to name the picture in English. An-

swers were incorrect if it was spoken in Thai and if it was described (e.g., that thing is 

where people sit instead of a sofa).  

 

Upon the use of VR headset, the students were asked to listen to the speaker and 

follow the instruction given (see Table 1). The speaker starts with – You are now stand-

ing in the middle of an apartment. I want to show you some vocabulary and expressions 

for houses. Find number one, it’s near the door. Have you found it? It is an ironing 

door. 

 

Table 1. List of instructions 

Num-

ber 

Specific instruction 

1 Find number one, it’s near the door. 

2 Look left, you’ll see number 2. 

3 To the left of the dining table, you’ll see another important object for   the 

home. Can you see number 3? 

4 Look left, you will see number 4. 

5 Now find number five. 

6 Finally in front of the sofa, you will number 6. 

  

The researcher used the observation sheet (see Table 2) to mark the reactions of each 

participant (e.g., P1, P2, P3) during the task. A tick (✓) was used for a correct response 

while an X mark was used to indicate an incorrect response. 
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Table 2. Sample observation sheet 

Instruction P1 P2 P3 P4 P5 

1 ✓ ✓ X ✓ X 

2 ✓ ✓ X ✓ X 

3 ✓ ✓ X ✓ X 

4 ✓ ✓ X ✓ X 

5 ✓ ✓ X ✓ X 

6 ✓ ✓ X ✓ X 

 

After the use of VR headset, the students were asked to indicate their perceived level 

of engagement, motivation, and autonomy (see Table 3). 

 

Table 3. Survey form 

Affective variable Levels 
Perceived level of engagement Very high

   

5   4   3   2   1   0 Very low 

Perceived level of motivation Very high

   

5   4   3   2   1   0 Very low 

Perceived level of autonomy Very high 5   4   3   2   1   0 Very low 
 

4.4 Data analysis 

SPSS was used to analyze the quantitative data. Mean of scores, standard deviation, 

and correlations were computed. Qualitative data from the students’ insights were 

coded accordingly. 

5 Results 

Several interesting results were revealed. Descriptive analysis (see Table 4) showed 

high level engagement (M=4.63, SD=0.80), high level of motivation (M=4.72, SD=.64), 

and high level of independent learning (M=4.63, SD=.67). Moreover, participants were 

able to follow the instructions (M=4.36, SD=0.80). For the vocabulary tests, post-test 

indicated an increase of vocabulary knowledge (M=2.73, SD=1.48) than the pre-test 

(M=1.18, SD=0.39).  

 

Table 4. Descriptive analysis 

No. Variables in the study Mean of scores  SD 
1 Level of engagement 4.63 0.80 
2 Level of motivation 4.72 0.64 
3 Level of independent learning 4.63 0.67 
4 Ability to follow instructions 4.36 0.80 
5 Vocabulary test 1 1.18 0.39 
6 Vocabulary test 2 2.73 0.80 
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Further analysis on the relationships of the affective variables (see Table 5) revealed 

a strong significant relationship between motivation and independent learning (r=.87, 

p<.01). Non-significant relationships were revealed between engagement and motiva-

tion (r=.55, n.s.); and, engagement and independent learning (r=.46, n.s.). For language 

vocabulary learning, there was a significant difference on the students’ vocabulary per-

formance before and after the use of VR, t(10)=6.70, p=.000). However, the sample 

population is small to claim significant results. 

 

Table 5. Relationships of affective variables 

 Engagement Motivation Independent learning 

Engagement - .55 .46 

Motivation - - .89** 

** Correlation is significant at the 0.01 level (2-tailed) 

 

Individual insights indicated negative comments concerning the clearness of the pic-

tures in the 360 VR stimulus video and their inability to remember the words. Students 

positively said things such ‘it was fun’, ‘it looks like the real thing’, and ‘I was moving 

instead of sitting down’. 

6 Discussion and Conclusion 

The use of VR in language learning motivates students to increase, for example, their 

vocabulary repertoire. This finding likely supports the enormous literature indicating 

the advantages of using technology in the classroom [2, 3]. Thus, it possible to conclude 

that technological integration could increase motivation in language learning. This, 

however, should not be taken for granted as Ciampia [10] insinuated that appropriate 

technology should be used. When teachers carefully select technology suitable for the 

students, it is more likely that students get motivated and engaged in learning [13]. This 

is also related to another important finding, which confirms previous studies, that the 

use of VR increases student engagement in language learning. Further, in the present 

study, the researchers have taken into account the context of stimulus video into the 

required task. When students can relate with the learning material to their immediate 

context, the task becomes more meaningful to them. 

 

As shown in the preliminary findings, motivation and independent learning are sig-

nificantly correlated. Giving students control over their language learning cultivates 

autonomy in language learning. Though the findings are from a formative study, it lends 

support to massive empirical evidence showing positive gains of independent learning 

in the language classroom. When students make mistakes, they can always go back and 

redo the task until they get the right answer. Like in Mulrine’s study [8], students got 

excited and more engaged when they can take charge of their learning process. It would 

be interesting in the final study to delve deeper insights as to how motivation affects 

independent learning as well as how the interplay of the two variables play a role in 
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language acquisition. In the final study, the individual interviews may include two or 

more probing questions related to the topic above.  

 

Since this paper reports the formative study, the final study must incorporate the 

following observations. Firstly, participants must be familiar with the VR headset to 

avoid negative comments as indicated above. Familiarity of the tool may also let the 

participants more focused on the language task. In fact during the interview, some of 

the participants complained about the clearness of the video. When students are familiar 

on how to use the tool, they might be able to adjust clearness accordingly. Secondly, a 

bigger population sample is necessary in the final study to have more meaningful inter-

pretations of results. The more participants the stronger claim of significance will be.  

Next, pilot studies should always be conducted to be prepared in the data collection of 

the final study. Also, future studies may also explore the effects of VR-based and non 

VR-based language lessons. Considering an experimental study could more provide 

convincing results. 
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Abstract. This article explicates culturally integrated simulation approach to teaching English for Journalism 

course. This simulation approach is conducted in the context of undergraduate students of English Department, 

Faculty of Liberal Arts and Social Sciences, Fatoni University, Thailand. The main activity of the course is the 

radio programming project. Students fully perform as script writers as well as DJs of the program. The radio 

program is designed to suit Fatoni University students by integrating cultural contents of southern border 

provinces.  The simulation based approach with cultural integration has successfully allowed 63 percent of all 

students in the class to conduct 11 programs which are selected to broadcast on the local radio station.   

Keywords:  Simulation Approach, English for Journalism, Cultural Integration 

1 Introduction 

Teaching the 21th century undergraduate students challenges teacher to find out which approach would help them 

learning more effective. Students nowadays are active learners, they are no longer sit and wait for teacher as 

spectators to give them information to learn. Task for students must be redesigned since nowadays they see 

themselves as partakers in creating information and ideas [1]. 

Bolstad [2] asserts that the twenty-first century instruction is based on three pedagogical principles – 

personalization, participation and productivity. These three principles are learning through authentic real-world 

contexts, carrying out projects from beginning to end, and solving problems as they arise, all of which constitute 

powerful learning strategies. As a lecturer teaching English for Journalism course for the 21th century students, I 

have to be creative in designing tasks or activities for them to fulfil the objective or the course. I used the learner 

centric model by starting with consulting them as they were English major not Communication Art major to see 

whether they were interesting in doing radio programing project instead of studying only introduction to radio 

journalism as it was stated in the course description.  Students considered that learning to produce a radio program 

was more interesting and stimulated.  Therefore, radio programing project was created.  

2 Simulations as a Language Teaching Method 

Applying simulation method in teaching radio programing is incredibly successful.  According to Crookball and 

Oxford [3], simulations provide a way of creating a representative of reality where students actively become part 

of the real world system and function according to predetermined roles as members of the group. The essential 

advantages of simulation in language teaching according several scholars cited in Davis [4] includes:  

“(a) fulfill students' need for realism---a desire to "relate to life 'out there' beyond the classroom's box-like walls" 

(McArthur, 1983, p. 101) 

(b) increase student (and teacher) motivation, especially for those in EFL situations who might see English as a

deferred need at best (Jones, 1982; Stern, 1980);

(c) dismantle the normal teacher-student relationship so that students take control of their own destiny within the

simulation, leading towards "declassrooming" the classroom (Sharrock & Watson, 1985);
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(d) help the learner confront and identify with the target culture (Oxford & Crookall, 1990);

(e) reduce anxiety levels which is essential to language development (Dulay, Burt, & Krashen, 1982; Krashen,

1982); and

(f) allow teachers to monitor the participant progress unobtrusively.”

Simulation once apply as method of teaching radio programing, it does help students to encourage 

students to learn quicker and be gratify with the outcome. It is allowing students chances to link theory to practice 

and allowing teacher to teach something more challenge such as the radio programming.  

However, to apply simulation, teacher has to know the concept of game well and must be well prepared. 

According to Vos [5] both games and the teacher’s behavior and action can effect student performance and 

previous research shown that the below par preparation of teacher considered a risk to students learning on 

simulation.  

‘If the teacher does not know the game well, has not spent time to understand the likely outcome of 

various decisions, does not manage student stress and emotion well, and provides poor or incorrect feedback then 

students are unlikely to either engage with the game, learn much or get good grades’[5]. 

As I myself used to be a communication arts major student and had been a professional journalist for 

years prior to teaching, I have integrated my radio journalism knowledge into the course, but this is the first time 

I have applied the simulation method in teaching the radio programming to Fatoni University’s English major 

students.  

3 English for Journalism course of Fatoni University 

English for Journalism course is one of the English for Specific Purpose course provided to the Faculty 

of Liberal Arts and Social Sciences of Fatoni Unviersity students. Fatoni University is the only private Islamic 

higher education institution in Thailand. It is located in the southernmost province of Thailand, Pattani. All 

students registered are Muslims, therefore, all courses providing in the university need to be integrated with 

Islamic culture -the way of life of all students. As for English for Specific Purpose major elective course — 

English for Journalism, the integration of Islamic culture in the subject is essential, 

According to Byram and Grundy [6], cultural integration is a mean to recognize the social and political 

significance of language teaching. Both political and social are connected. The advances made in terms of content 

in language teaching, the emphasis of speech acts, function of language and the analysis of needs for example 

have led to a greater awareness of learner as social actors in specific relationship with the language relationship 

for their learning, relationship determined by sociopolitical and geopolitical circumstances in which they live. 

Simultaneously, methodologists have developed a more differentiated view of learners as human being with 

feeling and identities which have to be taken into account by those who wish to help them to learn. The culture 

integration is essential for teaching language to students under the Muslim context of Southernmost provinces of 

Thailand since it would make students feel at ease and comfortable to learn. They would feel like learning English 

for Journalism is something proximity to their lives and helping them to taste the glimpse of English language 

usage in journalism field.   

The course designs as project based learning for students to conduct two projects; newspaper project and 

radio programming according to the course description. The project based learning helps students to increase their 

real life skill.  

According to Trilling and Fadel [7], the  effective project learning has five key characteristics: (a) Project 

outcomes are tied to curriculum and learning goals; (b) Driving questions and problems lead students to the central 

concepts or principles of the topic or subject area; (c) Learners’ investigations and research involve enquiry and 

knowledge building; (d) Learners are responsible for designing and managing much of their learning; and (e) 

Projects are based on authentic real-world problems and questions that students care about (p. 109). The project 

based learning is an ideal model that allows students to employ several skills including critical thinking skill, 

communication skill, collaboration skill, creativity skill and problem solving skill to solve the real-world problems. 

Conducting project in teams requires students to be responsible, criticise and evaluate each other works, and 

attempt to create a quality task.     
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Since the course relies on project based learning, the authentic assessments are suitable for the projects 

which are considered as the real world value tasks. The authentic assessment is a work-oriented assessment. It is 

meaningful for this English for Journaslim which is an ESP course since it emphasizes on preparing undergraduate 

students for employment in this field.   

As Brown [8] asserts that in order to assure students to show their capability to work once they graduated, 

it is necessary for teacher to design their assessment as ‘practiced-oriented’ so that students can apply in the 

professional contexts. The authentic assessment also needs interaction and collaboration among students. Teacher 

roles are as scaffolders and supporter providing techniques, giving feedback and helping students to reach the 

level of greater performances. According to Gulikers et al [9] teachers have important roles in giving students 

feedback and supporting information, however students is required to be collaborated with others when they have 

to do their tasks under the real world scenario.  Both projects of the course use authentic assessment and cultural 

integration approach in teaching, but for radio programming project, I apply both simulation and cultural 

integration approach in teaching – ‘culturally simulated’ method of teaching with meaningful tasks that simulate 

real world scenarios. 

As for the radio programming project evaluation (25% of class grade), students are expected to be working in 

group of 5 persons on this project outside of class, throughout the semester. Although this is a group project, 

students will be graded individually. Each group has to follow all the steps starting from brainstorming, writing 

the scripts, practicing the script, recording in the studio to editing the file. Two of students responsible for writing 

the script, another two responsible for being DJs to moderate the program and another one responsible for editing 

the file before submitting it to the teacher. All the steps will be coached by the teacher. The assessment focuses 

on both the process and the product, therefore, all group allowed to re-do all steps until they are pleased with their 

own outcome. The radio program is considered as the final product that can be showcased publicly. 

 

4 Designing the Culturally Simulated Approach for Radio Program ‘More English  

More Islam’  

Teacher taught them the concept of radio programming which consist of three parts; script writing, program 

moderating (being DJ) and sound editing. After the discussion on whether students are interested in producing 

radio programs, students were agreed anonymously to produce the program and be ready for the task training and 

simulating. There were 87 students enrolled the English for Journalism course at 1st September 2016. The class 

divided into 3 groups, the university registration coded as section 01for males students, section 02 and section 04 

are female students.  

Due to the number of male students with only 15 students, therefore, the class had to be combined with female 

students of section 02, altogether there were 49 students, and there were 38 students of section 04.  

Stage one: What kind of radio program would you like to produce?  

Students got together in group of 5 students and brainstormed what kind of radio program they wanted to conduct? 

Students came up with several programs as follows;  

- News radio program 

- Variety radio program emphasis on education 

- Anasheed (Islamic hyms) radio program 

- Islamic English Lecture radio program 

- University radio program  

Stage two: Can we conduct the program we wanted?  

Students agreed that news radio program and variety radio program were too difficult. They decided to combine 

Anasheed, Islamic Lecture and University radio program together.  

Stage three: What are the purposes of the program? Who is the target audience? And what is the name of the 

program?  
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Students wanted the program to be a platform from them to show ability as English major students of Fatoni 

University. They would like the program to be useful for the Muslims especially in the Southern border provinces 

to be able to learn English as well as learn more about Islam. They wanted the audience to learn to listen to English 

anasheed – Islamic hyms which has lyric about praising God or about peaceful way of Islam instead of listening 

to some western music. They also wanted the audience to increase Islamic knowledge by listening to English 

Islamic lectures given by native speaking western Islamic scholars.. Then students purposed the name of the 

program. 

- Islamic Radio Programme 

- Radio Islam  

- Islamic English Radio 

- More English More Islam 

All agreed to use the name of the programme as ‘More English More Islam’ as they believed it sounded interesting 

and attractive to the listener.  

Stage four: Who is doing what?  

Students agreed to have two moderators of DJs, two script writers, and a program editor. The five members of the 

group discussed on who will be moderators, scriptwriters and sound editor.  

Stage five: Structuring the programs 

Teacher helped guiding students to structure the programme as follows; 

1. Introducing yourself as moderators  

2. Introducing  Fatoni University to the listener 

3. Introducing the programme to the listener  

4. Introducing English Islamic ansheed and Islamic lecture to the audience 

5. Ending the programme  

Stage six: Script writing by integrating cultural context  

 Writing self-introduction 

Each group of students needed to discuss how they were going to introduce themselves to make sure that listeners 

would be interesting. They came up with different way of introducing themselves in order to attract the listener. 

Some talked about their name, their cities, their old schools, their health, their interests or their pets etc. 

Interestingly, each group had different way of introduction with different aspects. Then, students needed to write 

their own script of this part for the teacher to correct.  

 Writing university introduction 

Each group discussed about why they decided to study at Fatoni University. What are the university strength to 

attract them to study here? Each group had its own unique way to talk about the university. Some of them talked 

about the Islamic uniform and love the university Islamic environment. Some of them talked about the university 

rector Ast Prof Dr Ismail Lutfi Japakiya who is always kind to students and warmly greets them whenever he 

meets them. Students also needed to find the transition between the script of self-introduction and the university 

introduction.  

 Writing program introduction  

Students understood concept of the program, therefore in this part each group did it quite well and again the 

transition between the university introduction and the program introduction must be done smoothly.  

 Writing English Anasheed and Islamic lecture introduction 

Students discussed which anasheed and Islamic lecture they wanted to put on. Each group must have different 

anasheeds and Islamic lectures. Students chose English Islamic anasheed from the popular singers including Zain 

Bikha, Maher Zain, Sami Yusuf, Native Deen, and Dawud Wharnsby. Students chose anasheed without music 

instrument since they preferred their programs to be able to attract everyone even some people practicing Islam 
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strictly. As for the Islamic lecturers, students chose different lectures from different Islamic scholars who follow 

al Qur’aan and Sunnah (the Prophet tradition) which gave a talk on something peaceful and God conscious to 

make Muslim to better in practicing Islam. Then students wrote script to explain why they chose these anasheeds 

and Islamic lectures for the teacher to check. 

 Writing program ending   

In this part all students agreed to end the program by thanking the listener and praising God in both Arabic and 

translated into English. Then students combined all parts of script to submit to the teacher again to check.  

Stage seven: Practicing and go on recording and editing the recorded filed 

After the script was checked thoroughly and complete. Students had to simulate how to do role plays as real DJs. 

Students tried their best to simulate how professional DJs and to integrate their native culture while conducting 

the radio program. Each group must bring the script to practice by simulating the way DJs/moderator conducting 

radio programs with teacher until they became fluent.  

Then each group had to go for recording at the university radio station by simulating how real DJs conduct the 

program on the radio station.  Then, students had to bring the recorded file to teacher to listen and to check the 

ability of student simulation real DJs. If students could not do well, they could go back and recorded it again. 

Then, the student would do sound editing of the recorded file and submitted the complete file to the teacher. 

Teacher finally checked the edited file and selected programs for broadcasting, and surprisingly, there were 11 

programs which 63percent of all students did them perfectly and ready to be broadcasted at the local radio station 

104.25Mhz Al Qur’aan Darussalam Radio Station, Pattani Thailand.  

“I am very pleased and impressed with Fatoni University students. What they have done is very creative especially 

in terms of integrating Islam – the local culture in English radio program which I myself have never listened to it 

before. The program would be helpful for our community to realize the important of English language. I hope to 

be part of this project again,” said the director of 104.25Mhz Al Qur’aan Darussalam Radio Station, Pattani 

Thailand.  

 

5.  Conclusion   

Designing activities for radio programing project of English for Journalism becomes a fun activity which all 

students fully engaged because of simulation cultural integration methods and the authentic assessment. Despite 

an empirical research has yet to be fully conducted to find out the effective culturally integrated simulation 

approach; however, the project was incredible successful since 11 groups of 63percent students did so well in both 

script writing and program moderating. They were accepted to broadcast on the local radio station, the result of 

this teaching method has become a real world value for the 21st century students accordingly with the Brown [8] 

practice –oriented which would make students ready to be employed.  
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Abstract. Reading is crucial for learners because they can read for learning or 
pleasure. Reading fiction or reading for pleasure correlated with a greater sense 
of community, a stronger feeling of social inclusion, a stronger ability to enjoy 
social occasions, enhanced openness and talkativeness, and understanding of self, 
peers, and society. To increase extensive reading skills of students, the authors 
used Bibliobattle Game, developed by Tadahiro Taniguchi, to train Japanese stu-
dents. The goal of the game was to select the winner of “Champ Book” in class. 
By playing this game, students had chances to practice reading and presentation 
skills and to make their decision for voting the book they liked. Students learned 
the contents, culture, feeling, thought, behaviors, and attitudes of people through 
the characters in the stories from the books they selected by themselves. Students 
also gained extracting and sharing information skills from this game. 

Keywords: reading, presentation, sociality. 

1 Introduction 

Reading is very important for today living because reading is a mode for your inputs 
so the more you read, the more you learn. Children learn to read, but adults read to 
learn. In adult population, research results revealed that the main motivations for read-
ing were escapism, relaxation, learning, as well as enjoyment of reading for its own 
sake [1]. Another study found that reading for pleasure of undergraduate students was 
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positively correlated with a greater sense of community, a stronger feeling of social 
inclusion, a stronger ability to enjoy social occasions, and enhanced openness and talk-
ativeness [2]. Reading fiction or reading for pleasure was a strong predictor of social 
ability and in particular, a predictor of empathy [3] [4]. Understanding characters in a 
narrative fiction of undergraduate students was related to understanding of real life 
peers [3]. Reading for pleasure has been associated with enhancement of understanding 
of self and other's identities [5]. Reading of college students positively associated with 
increased understanding of own and others’ cultural and world-views.  

Though reading results in great benefit to readers themselves and to society, num-
bers of readers either young or adults have been decreased  [6]. Some young learners 
decreased their satisfaction in reading [7]. Research is accumulating that suggests that 
a growing number of young people do not read for pleasure. Similarly, a number of 
studies have shown that boys enjoy reading less and therefore, read less than girls [8], 
while children from lower socio-economic backgrounds read less for enjoyment than 
children from more privileged social classes [9].  

To help learners to become reading lovers, they should be motivated to read some-
thing which is relaxing, entertaining, and fun i.e. let them read for their pleasure [10]. 
The research results showed that when children, young people, and adults read, stories 
they read educating their feeling and developing their awareness of human behavior 
[11]. The Nestle Family Monitor (2003) [12] found that books help young people un-
derstand different people/cultures, wanted to learn more about new subjects, and en-
couraged them to try new hobbies. Moreover, when asked how they would describe 
reading, half of the respondents described it as relaxing, while a third described it as 
fun. Young adults reported that when they selected the books to read by themselves, 
they had positive experiences and loved those books [13]. As language teachers, the 
authors selected a game to motivate students to read extensively. The game we used 
called “Bibliobattle Game”. 

 

2 Bibliobattle Game 

Bibliobattle Game was developed by Tadahiro Taniguchi in the laboratory of Kyoto 
University in 2007.  Bibliobattle Game is also called “Intellectual Book Review battle” 
in the form of a circus reading meeting-- or study group.  In the beginning, it was often 
organized by libraries in various places, and it has been implemented gradually in 
schools around Japan for examples, in 2016, Bibliobattle Game was implemented in 
junior high school and high school. The purposes of Bibliobattle Game are to improve 
reading and presentation skills.  
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2.1 Learning Process via Bibliobattle Game 

The process system which is presented by Garris, Ahlers, and Driskell, (2002) was 
used in Bibliobattle Game done by the authors to ensure that we applied an educational 
game for our students. See Figure 1 below. 

 
Input  Process  Output 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. The process system centered on a game circle  

From: Garris, Ahlers, & Driskell, (2002). Game, motivation, and learning: A re-
search and practice model. Simulation & Gaming. 33(4), 441-467. 

 

Input: We provided instructional content by training language learning strategies 
focusing on reading strategies for students. This includes word formation, guessing 
meaning of words from contexts, referent terms, skimming and scanning, notes taking 
while reading, summary of reading, facts and opinions, attitudes and tones, and presen-
tation skills. Students used language learning strategies they learned as their tools to 
read, extract and collect information, and delivered the information. What students 
learned from the books they read were varied depended on the types of the books they 
chose. Most of them chose fictions. The authors who wrote fictions mostly put culture, 
knowledge, daily activities, or society trend in their books. Thus, students learned these 
contents from fictions they read automatically. The Bibliobattle Game itself was very 
simple and learner focus because students just chose the book they like, read, and then 
presents the salient points to class. The audiences which were their friends voted for 
each book and the book which got the highest votes was the winner. 

Process: Playing the Bibliobattle Game, students were the persons who ran and 
played the game. Students who presented their books and students who voted for the 
book made their own judgment. While students playing the Bibliobattle Game, they felt 
pleasure, relax, and appreciate in using Japanese language and their Japanese culture. 
After each student finished presenting their book in a small group of 7, their friends 
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who were audiences gave them a vote. The book presented and got highest votes was 
the winner or called the “Champ Book”. Then the winner of each group competed in 
class. All students took the comments and suggestions from their group to improve their 
presentation which will be done next time. This served as a system feedback to students 
and result in establishing reading behaviors of students.  

Learning Outcome: [15] stated that “I find it difficult to see how any assessment 
of learning can reflect the full learning potential if debriefing has not been done 
properly.” (p.421). After playing the Bibliobattle Game, we do debriefing to assess the 
learning outcomes. 

 
 
 

2.2 A Subsection Sample Bibliobattle Game in a Real Context 

We used Bibliobattle Game with our students and wanted to share our good experi-
ences in the ISAGA 2018 Conference. To be more focus, we called this game in our 
context as Bibliobattle Game: A Reading Competition Game. 

 

The goal of the game was to select the winner of “Champ Book” in class. 
The purposes of this game are:- (1) to practice reading skills of first and second 

year students studying engineering, (2) to practice presentation skills, and (3) to foster 
decision making skills. 

The objectives for learning are:- (1) to understand and be familiar with the contents 
of books, (2) to learn culture, feeling, thought, behaviours and attitudes of people 
through the characters in the stories which students read, and (3) to develop extracting 
and sharing information skills between students.  

Game-players: The target students were 43 Japanese engineering students. There 
were 30 males and 13 female students. They studied Japanese class. Some students did 
not like to study this subject, so the authors used “Bibliobattle Game: A reading Com-
petition Game” to motivate them to draw their attention to this course and enjoy their 
learning. 

Tools: Books which students selected to read by themselves and then they intro-
duced these books to their group and class. Places for students to sit, read, relaxes, and 
talk with their peers at the reading period. A room with 8 sets of 7 chairs and a table 
where students as players could work in a small group to present their chosen books to 
their group. 

Rules: Players were divided into 8 groups and each group included 5 or 6 students. 
A player introduced the book which he/she chosen to read in 5 minutes to class. After 
one presentation, players in each group discussed the book which was recommended 

209



for 2 to 3 minutes. After all the presentations were finished, a ballot based on the cri-
teria “Which book did you want to read most?” was performed. The book that collected 
the most votes was the group’s “Champ Book”. Then each presenter of the “Champ 
Book” did their presentation to class. All students in class who were the audiences 
voted for the class’s “Champ Book”. 

Roles: Students and teacher play their roles in Bibliobattle Game as followed.  
Roles of Students: Students acted as presenters and audiences. Students who 

were book presenter had to select books, read, criticize, summarize, and 
presented their books to class. At the same time, students who functioned 
as the audiences had to listen and judge book which was presented by 
voting for the “Champ Book”. 

Roles of Teacher: The teacher acted as a time keeper, motivator, and facilitator.  
Before the battle, the teacher motivated students. For example, “When 

you do your presentation, make efforts to tell the members of 
your group the impression you experienced from the book you 
read. While your friends present their books, pay your attention 
to their presentations because all presentations are valued. Your 
friends work very hard by reading a lot before extracting the 
essential parts of the stories they read and share this information 
with you in your group or class. You will learn from your friends 
and this may lead you to new culture, new technology, or even 
a new world.” 

During the battle, the teacher explained to students that each had 5 
minutes to present their books and when the time was up, she 
would ring the bell. The teacher also acted as a facilitator. She 
walked around the class and observed what was going on in each 
group. If she found that students could not continue their presen-
tation for 5 minutes, she would help by using open-ended ques-
tions and waiting for the answers from students. She also sug-
gested techniques of extracting information and presentation to 
students. She admired her students when they could continue to 
tell the stories. 

After the battle, the teacher watched students voted for the “Champ 
Book” in order to make sure that students voted for “Champ 
Book” was done fairly. After all the battles from each group 
were over, students were asked to do self-evaluate. 

See Figure2,3,4 which class was divided into small groups and played 
Bibliobattle Game 
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Fig. 2. Bibliobattle using library 

 

Fig. 3. Students focused on Bibliobattle 

 

Fig. 4. Class was divided into small groups and played Bibliobattle Game 

 

 

3 Bibliobattle Game Facilitates Classroom Activities 

We found that games facilitated our classroom activities. First, most teachers design 
their games for students to use and practice four language skills by interacting together 
and exchanging some information [16], but we use Bibliobattle game to emphasize on 
reading skills in Japanese language which we thought these skills will enhance them to 
relax, creative, learn culture or history by themselves. Second, by having freedom to 
select the book which students wanted or liked to read and presenting what they read 
to class or public, they had high motivation to continue to practice this reading and 
presentation skills. To compete in Bibliobattle game, students had to read one book, 
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summarize the contents, point out the significant part of the book, and explain why they 
chose this book to read or why the audiences were suggested to read this book in a 
limited time, 5 minutes. Though the process of Bibliobattle Game motivated students, 
it also put a mild stress to students because they had to present the book and information 
to class or public. Thus, this mild stress served as stimuli to push students upward and 
forward in using language and learning culture while engaging in this Bibliobattle 
game. Students decode and assimilate of the text and content in front of them. While 
students read their books, they could stop or reread if the text was difficult or they felt 
they did not understand and try to figure out what was being said or to look up new 
words in the dictionary. They could also reread easily where they felt appreciate or 
ambiguous. This showed that students interacted with the book they were reading be-
cause they decoded what they read and delivered to their brain and their mind. Students 
feel pleasure, relax, and appreciate while reading the book they liked. Finally, students 
also gained extracting and sharing information skills from this game because they had 
to think and analyze their reading, try to find the salient points, and share what they 
read and analyzed to their friends. 

In short, Bibliobattle game allows students to make their own decision to choose the 
book to read and present. While students are reading their books, they learn and absorb 
the contents, culture, feeling, thought, behaviors, and attitudes of people through the 
characters in the stories. Anyway, this Bibliobattle game was employed in class as one 
of language activities, so the authors follow traditional play of the original game and 
the empirical results such as problems and impressions when students participated in 
the game were not collected systematically and scientifically. The authors will use this 
experience to conduct their experimental research in the future, so as to get unique 
technique of and results after playing this game.   

 

4 Conclusion 

To summarize, Japanese students learned to read Japanese language extensively. 
Yet, teachers use Bibliobattle Game to help students to learn faster, more enjoyably, 
and with the least stress because students choose the books to read and present by them-
selves. As a result, the Bibliobattle Game extends their knowledge in terms of contents, 
culture, feeling, thought, behaviors and attitudes of people through the characters in the 
stories from the books they selected by themselves. Students also gained extracting and 
sharing information skills from this game.  
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Abstract. In this study, we explore the similarities and differences in learning 
effects produced by playing a digital and an analogue version of the Disruption 
management game for container terminal operations. We organized the 
analogue game sessions with students in the United States and digital game 
sessions with students from Greece. We analyzed a post-game survey that 
captured the learning experiences of the participants to compare the differences 
and similarities of the learning effects of either game. Based on the results we 
conclude that the type of game has limited effect on the learning experience, 
while incorporation or exclusion of learning principles does have. 

Keywords: analogue games, communication, container terminal operations, 
digital games, disruption management, information sharing, learning  

1 Introduction 
 

A lot has been written about the use and effectiveness of digital [01] and analogue 
games [02] as game-based learning method. Digital games and board games have 
stark differences in terms of production time, costs as well as ease of use. However 
comparisons between the learning effect of digital and non-digital simulation games is 
rather underdeveloped. The immense popularity of digital entertainment games 
suggests that players enjoy playing games and these positive emotional experiences 
can themselves be viewed as positive outcomes of playing games [03]. While for 
group play, board games provide the spatial structure, social setting and physical 
interactions [04].  

In this study, we explore the differences in learning effects produced by the digital 
and analogue game on students with respect to information management and 
communication in complex and dynamic situations that require collective problem 
solving. We will provide the background and description of the games in the 
following section.  
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2 The Disruption Games - Digital and Analogue Versions 

Both games under study are named Disruption management game and set in the 
ambience of container terminal operations. We will provide a side-by-side description 
of both versions since the underlying principles and game mechanics are similar in 
both games. Before delving into the game we will provide the background and 
objective of these games. 
 
Background: Disruptions in container terminals. Container terminals are crucial 
hubs in the global transportation network of goods that act as coupling and decoupling 
points for the transfer of containers from sea to land and vice-versa. The storage area 
of the terminal is called the yard, where containers are stored in stacks, thus 
facilitating the decoupling of seaside and landside operations [05]. Planning and 
aligning all functions in a container terminal is a difficult task [06]. All planning 
activities of the terminal are interrelated, and changes in one plan have a big influence 
on other plans [07].  

Container terminals are often affected by a wide range of disruptions like common 
equipment failures, sudden demand shocks, weather conditions, conflicts and political 
unrest, or even terrorism [08]. Each of these aspects, described for instance in [09, 10] 
can have debilitating ripple effects on the container terminal, causing financial, 
operational, or collateral losses and in rare cases affecting human operator safety [11]. 
Container terminals have to battle these disruptions and prevent the negative effects 
by focusing on disruption mitigation by enabling integrated planning through 
effective information management. These challenges form the basis for the learning 
objectives of a game to teach participants on the importance of information 
management for integrated and collective problem solving towards effective 
disruption mitigation in container terminal operations. In our games, players explore 
the role of expert in dealing with disruptions especially from an information sharing 
perspective. 

We chose to develop a board game first because it was the most cost effective, 
flexible and social platform to represent multiple perspectives and information 
sharing challenges in integrated planning operations. Both the digital and analogue 
versions of the Disruption management games were designed based on the triadic 
game design approach of balancing the aspects reality, meaning and play [12].  
 
Board game. The board game is a multi-player game that consists of five different 
roles (berth planner, vessel planner, control tower operator, resource planner and 
sales). Each role (excluding the game master) is responsible for specific planning and 
operational tasks in the container terminal. A facilitator gives feedback about player 
decisions after every round. The game board and cards are illustrated in Fig. 1. See 
[13] for detailed description of the roles and rules of the game.  
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Fig. 1. Left site: Overall game board of the disruption management board game, right site: 
Individual game board of the disruption management board game. 

 
Digital game. The digital game is a quasi-multiplayer version that is played by a 
single player. It consists of three roles (control tower operator, berth & vessel planner 
and sales). The player can choose one of the three roles, while the other two are 
automated. The other two roles are simulated in the game. These roles respond to the 
decisions of the player. The decisions of the automated players are modelled in 
decision trees, where the choice of the automated player depends on the type of 
information he or she receives. The player receives feedback whether their action or 
shared information was useful or not. We also introduced an element of randomness 
in the automated player choices in order to avoid 100% rational decision making 
which is not realistic among human beings. The reasons to choose a quasi-multiplayer 
and role reduction are explained in detail in [14]. There is no facilitator needed. Fig. 2 
shows some screenshots of the digital version of the disruption management game. 
 

 
Fig. 2. The digital version of the disruption management board game 
 
Game play. As the games unfold, disruptions start occurring that drastically affect 
individual operations as well as the operation of the entire organization. Three 
disruption scenarios, each with varying levels of severity, have been modelled in both 
games.  

The objective of the players in both games is to maintain healthy levels of three 
main key performance indicators of the terminal namely safety, customer satisfaction 
and performance during different rounds. With each round of the game, the event 
complexity increases and the disruption situation escalates, unless some action by the 
players is taken. In order to make the ‘right’ decision and ‘win’ the game, participants 
need to manage information, communicate and coordinate if necessary, monitor the 
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effects of disruptions and take the necessary actions at the right time to mitigate the 
negative effects. 

3 Research Methodology and Design  

3.1 Experimental Set-up   

The overall design of the game sessions for both the digital and analogue version had 
similarities in terms of location, briefing and debriefing. Both game sessions were 
carried out in classroom settings. Every game session of the disruption management 
game began with a non-digital face-to-face briefing usually lasting 20 to 25 min. The 
various intermodal operations, terminal processes, roles in the container terminal, and 
the equipment used were described in this stage.  

For the board game, the game session adopted, participants were gathered around 
a table in a spacious room. The room was prepared in advance for the play, by 
prearranging the required game objects. Depending on the size of the group one or 
more game facilitators orchestrated the game play. The game facilitator was given a 
game manual that describes their role and the method of orchestration.  

The digital game required that players use computers and a mouse to play the 
game in their classroom. The game interface was self-explanatory and the role of the 
facilitator was only limited to briefing and debriefing and technical assistance in case 
of computer failure. An overview on the different game play sessions is depicted in 
Figure 3. The players played the game individually. And they could play the game 
several times from different role perspectives.  

After five rounds of game play, the game session was concluded with a debriefing 
session, where the game facilitator explained the principles of disruption 
management, the challenges faced by practitioners, the relationship of the game 
elements to the said challenges, the progress of the game play, a review of the scores 
and the reasons for obtaining these scores, potential alternative strategies, a 
comparison between scores of different play groups and the reasons for the 
differences, etc. 

After the de-briefing session the game facilitator encouraged the participants to 
provide feedback about the game and their own learning experience after which the 
players had to answer a post-game survey about their learning experiences. The 
questions consists of some interval questions about preparation of future work and 
understanding information sharing and an open question about their perceived 
learning. The students received partial course credit for their participation. We will 
discuss the results of the survey in the following section for both games. 

 

 
Fig. 3. The classroom setting of board game play and digital game play. 
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3.2 Sample   

A first experimental set-up of the board game was conducted with 80 bachelor 
students majoring in supply chain, logistics and transportation at a large university in 
the United States (see Tab. 1). The sample during the game play with the digital 
version consists of 30 master students majoring in transportation in a Greek 
university. Although the groups came from different countries, the students study the 
same subject and both groups did hardly had any professional experience with risk 
management. 

Table 1. Detailed information about the sample. 

 Board game Digital game 
Number of participants 80 30 

Background students USA Students Greece 

Number of completed surveys (response rate) 44 (55%) 29 (97%) 

4 Results: Learning Outcomes of the two Games  

In the post-game survey questions focused on the learning experiences of the student 
participants after the gaming session, regarding the preparation for future work 
information sharing. 
 
4.1 Preparing for future work 

To assess the impact of the games, we asked the players if the learning principles 
(information sharing, communication, teamwork etc.) of the disruption management 
game would prepare and help them to handle real-world disruptions as future supply 
chain professionals (see Fig. 4). 

From the survey data of the board game about 16% of the students responded that 
it would be very helpful, 36% of the participants felt that the learning experience from 
the game would be helpful, and 39% felt that it would be somewhat helpful, 9% 
answered slightly helpful to better prepare them to handle real world disruptions. Not 
even one participant responded that it would be not helpful.  

With respect to the respondents of the digital game 14% reported that it would be 
very helpful, 34% felt that it would be helpful, 31% felt moderately helpful and 7% 
felt that it would be slightly helpful and 14% felt that it was not helpful.  
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Fig. 4. Comparison between analogue and digital version on the question if the game contribute 
for their future profession (1 = not helpful, 5 = very helpful). 
 
4.2 Information management and communication 

To understand how well the participants assessed the importance of information 
sharing and communication for resilient operations, we asked the respondents about 
their thoughts on the relevance of information sharing for their decision-making 
during the game play (see Fig. 5). 

In the board game version 20% of the participants felt that information sharing 
was very relevant, while 57% felt that it was relevant, 16% felt that it was only 
slightly relevant, whereas 7% of the participants did not think that it was relevant at 
all.  

In the digital game 34% of the participants felt that information sharing was very 
relevant, while 45% felt that it was relevant, 7% felt that it was only slightly relevant, 
whereas 14% of the participants did not think that it was relevant at all.  
 

 
Fig. 5. Comparison between analogue and digital version on the question about relevance of 
information sharing (1 = not relevant at all, 5 = extremely relevant). 
 
4.3 Key learnings 

In addition, we asked the participants to name three key learning points. In both 
sessions, good communication was mentioned most (15 out of 44 respondents of the 
analogue game and 12 out of 29 in the digital game). Although mentioned less, in 
both sessions, the respondents mentioned “balancing key performance indicators”, 
“Sometimes takes decisions with negative influence”, and “align strategies and 
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priorities”. The answers also showed some differences. The respondents of the board 
game session answered that information sharing and selected information sharing as 
key learning points, while the respondents of the digital game answered that team 
work and collaboration was one of the key learning points.  
 
4.4 General remarks 

Finally, the respondents had the possibility to add some additional comments about 
the game and the session. The remarks about the board game were that they enjoyed 
the experiences of the game. Moreover, participants felt that the board game was an 
interesting, interactive and practical simulation. They said that it was a good exercise 
to understand the importance of disruption management in transportation and supply 
chains. They mentioned that the game showed that it was difficult to pre-determine a 
perfect or optimal solution to manage disruptions. However two participants felt that 
the game could have been more beneficial to the participants if they had more 
experience in the port industry. A critical feedback against the game was about its 
complexity since some participants took longer than others to understand the game 
mechanics. 

Also the participants of the digital game stated that it was an engaging activity. In 
addition the game educates them about risk management. One participants remarked 
that the game was a nice team experience. Other students suggested to play a board 
game to increase the interaction with team members. One student was entirely 
unsatisfied with the game.  

5 Discussions and Conclusion 

The goal of this paper was to compare learning outcomes after playing a digital and a 
board game with the same topic and learning objective. Having conducted two studies 
with the disruption management board game and the digital version of it, the results 
show that they are both good exercises to understand the importance of disruption 
management in transportation and supply chains. 

The learning outcomes of both the digital and analogue version were very similar 
in terms of students learning about the information sharing, and the preparation for 
their future profession. However there was one stark difference in the responses of the 
students related to the open-ended question on the learning effect of the games. In 
addition to information management and communication, the participants of the 
digital game stated that teamwork was very important for effective disruption 
management. This is a thought provoking outcome given the quasi-multiplayer nature 
of the digital game where the social interaction and the perception of teamwork were 
not tangible since the other players were automated. On the other hand, it shows that 
the interaction with the non-player characters in the game is a powerful means to 
represent the value of teamwork and its role for the topic addressed by the games. It is 
known that if non-player characters are not only visualized in a realistic way, but also 
behave realistically, they foster the flow and immersion, and thus the learning effect 
of a game [15]. 
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Another notable difference was observed in the way students enjoyed either game. 
Participants of the board games seemed to enjoy the game play experience more than 
the participants of the digital game. This could very well be attributed to a lively 
social environment of the board game and the lack of social contact in the digital 
game. In addition, the use of real-world pictures in the digital game increases physical 
fidelity (the level of realism on which the audio-visual context is represented) 
therefore more structured and less fun, in comparison to functional and psychological 
fidelity (the level on which tasks are represented, and the level on which emotions 
like stress and joy are represented) offered by the board game which provided more 
room for creativity and imagination [16, 17, 18] . However the result on the fun 
element of the games was auxiliary and based on observations of the facilitators. 

For our learning objective, both digital as well as non-digital games seemed 
suitable. Our main conclusion from the study is that, the learning effect of a game 
need not necessarily depend on the type of game (digital or analogue) but rather on 
the learning principles incorporated or left out in either game.  
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Integrating Situation-based and Simulation-based 

Approaches for Teaching Computer Network Design 

Anake Nammakhunt and Tommanee Sooksai 

Abstract The objectives this study were: (1) to measure learning achievement 

after learning by using active learning and E-contingent learning for teaching 

computer network design and (2) to study students’ satisfaction on learning by this 

teaching model. The subjects of this study included 22 third year students, Faculty 

of Business Management in one private university. Research tools included two 

types: experimental tools and data collecting tools. The former comprised:- 

Microsoft Forms from Office 365  which was used for displaying question and 

recording student answer, Mobile phone which are able to read QR code, QR 

Code Reader which was used as a tool to read the question and recording the time 

spent in each question, Simulation Cisco Packet Tracer which was used for 

practicing computer network design and to solve the problem that has been 

assigned, the Internet, A4 paper, and a printer. The latter included pre-test, post-

test, and satisfaction questionnaires. The Cronbach’s alpha reliability of 

questionnaires was .85. The Data were analyzed mean, standard deviation, and t-

test. The research results revealed the follows: (1) After learning by using active 

learning and E-contingent learning for teaching computer network design, the

mean score of post-test was higher than pre-test statistically significantly. (2) 

Students rated their satisfaction on learning by this teaching model at the higher 

level. 
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I. Introduction

Students in the 21st Century are different from the past because of the

complexity of the society and the progress of science and technology. The 

learning outcomes of these students must include knowledge, ability, and skills to 
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apply technology; be able to use their critical thinking skills, plan, think 

systematically, and live in society happily with others (http://www.p21.org/our-

work/p21-framework). The learning outcomes of these students may be done by 

using active learning and E-contingent learning.  

Active learning is a form of learning which the attempt of teaching is to 

encourage students to participate in the learning process [1]. Students are engaged 

with teaching materials. They participate in the class and collaborate with each 

other through reading, writing, talking, listening. They reflect their learning. In 

an active learning environment, learners are immersed in experiences within 

which they engage in meaning-making inquiry, action, imagination, invention, 

interaction, hypothesizing and personal reflection [2] . In short, students use high 

order thinking skills because they have to read, write, talk, discuss, collaborate, 

practice, and reflect their learning, so they gain their knowledge and learn how to 

learn by themselves. 

Fig 1: Level of learning and memory of learners by Active learning  [3]. 

Figure 1 illustrates that levels of learning and memory of learners who learn by 

active learning will increase 70% because they play their roles in inquiry their 

knowledge and have interactive. As a result, they can present their knowledge and 

learning in simulation which allow them to practice in real situations and connect 

to other situations. This bring them to increase their learning 90% because learners 

perform their tasks and think what and why they do in the active learning process 

[ 4] . Two underlying assumptions in organizing the activities by using active

learning are that learning is nature of human and individual learns differently [5].

Roles of learners change from receive to co-creators because they participate in

the learning process [6].

E-contingent learning refers to learning and teaching by using a case study

for students, so they have opportunities to practice their professional work. 
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Moreover, students will have chances to think critically to solve the specific 

problems while they learn by this case study. In this case study, teachers can 

design situations in the case study unlimitedly, old or new [7].  See Figure 2. 

Fig 2: Information System Development for Contingent Instruction on logistics 

(ISD-CIL) model [7]. 

The major situations may contain many sub- situations, and problems in each 

situation can be solved by many techniques. As a result, students have to choose 

the most appropriate technique based on fact and information of each situation and 

decision making. The system must be designed and developed co-responded to an 

environment and real situation which are crucial and reasonably. The correct 

answer may be more than one because each can solve the problem. However, 

when students choose one technique to solve the problem, there will be affect to 

other situations. Finally, students learn from this simulation without lecture. 

Therefore, this paper designed activities for students based on active learning 

and E-contingent learning approaches. The objectives this study were: (1) to
measure learning achievement after learning by using active learning and E-
contingent learning for teaching computer network design and (2) to study

students’ satisfaction on learning by this teaching model.

II. Research method

Population 
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Population of this study was all students who registered to study 252201 

Computer Networks, so there was no sampling. There were 22 students. These 

students were part-time students i.e. they worked during the week days and study 

this program during the weekend. 

Research tools 

Research tools included two types: experimental tools and data collecting 

tools. The former comprised:- Microsoft Forms from Office 365  which was used 

for displaying question and recording student answer, Mobile phone which are 

able to read QR code, QR Code Reader which was used as a tool to read the 

question and recording the time spent in each question, Simulation Cisco Packet 

Tracer which was used for practicing computer network design and to solve the 

problem that has been assigned, the Internet, A4 paper, and a printer. The latter 

included pre-test and post-test and satisfaction questionnaires (5-point rating scale 

where 1 was the lowest and 5 was the highest). 

Simulation-game design 

The objectives of the simulation-game are:- (1) to analyze and synthesize 

the computer network systematically and (2) to solve problems of computer 

networks and design the new one. 

Before playing the simulation-game, the lecturer sets up the computer 

network system for each student to simulate, so it serves as a case study for one 

student. Each network included a situation and time recorder. Students are asked 

to scan their QR code before they can read the situation, related questions, and 

solve problems of their network. Then they answered questions in the form 

provided.  

Playing the simulation-game: First, the lecture told the objectives of the 

simulation-game and asked students to play the game voluntarily. Then he asked 

students to do pre-test and collected the test back. He explained the theory of the 

computer network system and how to play the game (See details in the next 

section.). Students play the game for one hour and submit their answers. After 

they finish this network simulation, students did post-test and answered 

satisfaction questionnaires. 

How to play the game 

1. The students start the game by using the mobile phone to read the QR

code to record the starting time. After that, students study the situation

and questions of each case study.

2. Then students design the computer network step by step by using

Simulation Cisco Packet Tracer program. The network design has to

respond to all question stated in each case study.
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3. During playing the game, students are allowed to talk to and discuss with

other students but they must complete their game by themselves.

4. After students completed their case study, the lecture randomly selects

the student to present their experience and share the solution.

5. The lecturer and students conclude the problem and solution and learning

experiences together.

Teacher played roles as an observer and facilitator during students playing 

their games. 

Data analysis 

Data were analyzed by percentage, average score, standard deviation, and 

t-test.

III. Results

1. Learning achievement after learning by using active learning and E-
contingent learning for teaching computer network design 

After learning by using active learning and E-contingent learning for

teaching computer network design, the mean score of post-test was higher than 

pre-test statistically significantly. The standard deviation of post-test spread out 

more than pots-test. 

Table 1 Comparing mean score before and after study by using active 

learning and E-contingent learning for teaching computer network design

Tests M SD df t p 

Pre-test 

Post-test 

18.863 

43.409 

5.531 

16.299 

21 7.294 .000 

N = 22 

2. Students’ satisfaction after learning by using active learning and E-
contingent learning for teaching computer network design 

Students rated their satisfaction after learning by using active learning and E-
contingent learning for teaching computer network design at the high level (M = 

3.905-4.286 ). The standard deviation ranged .539-.740. See Table 3. The 
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Cronbach Alpha reliability coefficient of the satisfaction questionnaire was 0.85. 

Scales were interpreted as in Table 2. 

Table 2 Scale interpretation 

 

 

 

 

Table 3 Satisfaction levels of students after learning by using active learning 

and E-contingent learning for teaching computer network design 

Satisfaction levels of students  M SD 

Teacher:- 4.075 0.641 

1. clearly stated the purpose and learning syllabus  4.048 0.740 

2. came time teaching (not more than 15 minutes late) 4.143 0.655 

3. had the ability to control the class 4.286 0.717 

4. had the knowledge and experience on teaching 4.190 0.602 

5. covered or relevance to the course syllabus 4.143 0.655 

6. completed the essential material on the course syllabus 4.048 0.590 

7. arranged the lesson clearly 4.000 0.548 

8. gave the clear example which relevance to the lecture 4.238 0.625 

9. used teaching technic and ability to create the study 

ambience 

3.905 0.625 

10. summarized the lesson and essential material 3.952 0.669 

11. answered the question obviously and precisely 4.000 0.632 

12. advised for outside learning materials 3.952 0.669 

Learners’ Centre 4.107 0.655 

1. Teacher allowed students to participate in the activity 

which relate to study 

4.190 0.602 

2. Teacher encouraged students to discuss and 

summarize. 

4.238 0.625 

3. Teacher  used variety of learning activity to encourage 

the mutual study 

4.048 0.669 

4. Encourage and open for students to make an opinion 3.952 0.740 

Teaching Materials and Games were:- 4.000 0.643 

1. included the books or document which relevant to the 

games 

4.143 0.655 

2. used game/media/case study to help the understanding 

easier 

3.952 0.740 

3. used variety of tools and medias that suitable for the 

lessons 

3.905 0.539 

Level Mean Interpretation 
5 4.50 – 5.00 highest 
4 3.50 – 4.49 higher 
3 2.50 – 3.49 middle 
2 1.50 – 2.49 lower 

1 1.00 – 1.49 lowest 
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IV. Discussion 

1. Learning achievement  

After learning by using active learning and E-contingent learning for 

teaching computer network design, the mean score of post-test was higher than 

pre-test statistically significantly. The standard deviation of post-test spread out 

more than pots-test. This may be implied that students have learning achievement 

than before.  

2. Students’ satisfaction  

After learning by using active learning and E-contingent learning for 

teaching computer network design, Students rated their satisfaction at the high 

level and the standard deviation value less than 1. This can be explained that most 

students satisfied with this teaching technique. 

Limitation and suggestion 

Times and a number of students are limited, so next study may be 

conducted with some more groups of students who have the same background of 

this study. 
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Abstract. Simulation becomes very popular tools in teaching in business study. However, there
are few studies, if any, to investigate its uses as a testing tools in business area. This study attempts 
to investigate its validity and possible biases that can occur. Data was obtained from 259 MBA 
students from Thammasat Business School. Results showed that there is a positive correlation 
between simulation game score and students’ GPA, grades in each subject, and students’ percep-
tion on their business abilities. Thus its validity is arguably confirmed. Further investigation re-

veals that there is no statistically difference of simulation game scores among different types of 
organization where students work, different sectors of their organization, different levels of po-
sition in organization. Nevertheless, some differences of simulation game scores were found 
among different areas of specialization and ages of students. 

Keywords: Business management, Simulation Game, Managers.

1 Introduction 

As business setting becomes more complicated, organizations are now searching for 
competent managers. One of the sources of such supply come from a business school. 
MBA graduates are one of the candidates that many organizations are looking for. 
Many believe that MBA graduates can help manage their organization successfully. As 
a result, many business schools pay a close attention on how to produce such graduates. 
Before graduation, each MBA need to pass a comprehensive exam. This process is 
aimed to guarantee that MBA graduates are equipped with both functional knowledge 
such as marketing, finance, and operations and can also apply it into the real world. 
Usually, a traditional comprehensive exam is provided in a paper-based format. How-
ever, this type of exam has a limitation to test the integration of business knowledge of 
students since it will normally take a long time and also difficult to integrate all 
knowledge into one single test. The quality of lecturer who prepared such exam is also 
questionable since it is difficult to find someone who know all required areas and can 
develop a good comprehensive exam. 

The business simulation games are currently used in many business schools. Many 
studies argued that simulation game able to enhance learning process and embedded 
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business experiences into students. However, it is still lack of studies that can identify 
whether these simulations are really a valid tool to test students and whether the attrib-
ution of students affects the results of the simulation game. For example, this game 
might be biased toward students who work in a particular industry, have a different age, 
work in different type of organization, have different level of work position, or have 
different work specialization. Thus this study is aimed to investigate such effect and 
propose the appropriate model of the simulation game that can be used test the compre-
hensive knowledge of business students. 

2 Literature reviews 

The business simulation game is widely adopted in many disciplines [1,2,3]. These 
games can enhance student’s experiences and create a real-time interaction. It also en-
ables a competition among learners, which eventually reflects their performance. Many 
studies supported the application of simulation game in class [1,4]. It shows that simu-
lation game elaborates learning environment and enhances student’s satisfaction and 
more effective than traditional teaching method [5,6]. Simulation games are found to 
be entertaining, interactive, rule-based, goal-focused, competitive, and enhancing im-
agination of learners [7,8,9,10]. 

The uses of the simulation games were found to be superior to traditional learning [5]. 
It was used for both undergraduate and graduate students but more positive benefits by 
graduate students were found [11]. In order to use simulation game effectively, Hyman 
[12] purposed that the game should use real life situations, easy to understand and rel-
evant, involves every learner, includes approximately 5-8 students in one group, create
specific roles, enable learners to revise to meet the objectives of the game, have a role
play, enable learners to move from one area to another, and have score to determine a
winner. The simulation games were found to be motivating, which enables learners to
put more effort to learn with enjoyment. Learners are then more likely to apply the
material outside the simulation game [13]. This finding is consistent with cognitive-
oriented learning theories purposed by Bruner [14] and Piaget [15].

Garris [16] use input-process-output model to explain the nature of a simulation game. 
Instructions and game characteristics can be treated as an input, while the game cycle 
is the process that finally leads to learning outcomes. Game cycles are source of leaners’ 
motivation as they bring enjoyment, task involvement, and self-efficacy. They also en-
courage learners to put more effort and make decision to continue playing the game. 
Finally, the game itself provides the feedback in term of learners’ performance. These 
phenomena can create a flow state that learners pay attention to the game and nothing 
else matters [17]. 

In order to learn effectively, learners need both affective and cognitive structures [18]. 
Affective structure includes motivation and attitude while cognitive structure includes 
memory, knowledge, and executive control. According to this theory, simulation games 

233



3 

should be a more effective method than a traditional teaching because they involve both 
structures [6]. Simulation game is not only entertaining but also promote active learn-
ing. This type of learning helps learners make decisions and explore the task to achieve 
performance [19,20]. 

However, there were some arguments regarding to the effectiveness of simulation 
games [5,9,10,21,22]. The arguments include the fact that there are not clear guidelines 
how simulation games can enhance students’ learning [16,18,23,24]. It might not even 
recreate work-related experiences [25,26,27]. 

Although there are many literatures relating to the investigation of the effectiveness of 
using simulation game as a teaching methods, few studies, if any, explore the effective-
ness of using the simulation game as a testing method. As a result, this study explores 
the abilities of business management simulation game to evaluate students’ perfor-
mance in multi-dimensions. The validity of the game is tested with the hypothesis that 
simulation game result has a positive relationship with student’s grade. Additionally, 
the attribution of examiners will also be tested against the simulation game performance 
in order to explore whether the simulation game is biased toward each type of examin-
ers. It is expected that there should not be any difference in the game score among 
different type of examiners. 

3 Methodology 

This study adopts quantitative approach. 259 MBA students at Thammasat Business 
School were used as sample in this study. These students needed to take the compre-
hensive exam in order to receive their MBA degrees. Questionnaires were used to col-
lect data of students’ attributions, which include an industry where they work, age, type 
of organization, level of work position, work specialization, students’ perception on 
their performance, GPA, and grades in each subject that they studied in MBA program. 

The simulation game that was used in the comprehensive exam was developed by 
CAPSIM Inc., the leading business simulation game provider. The game is called 
Comp-XMTM examination, which is the online simulation game that is used specifi-
cally for testing the users’ knowledge. In this game, each examiner will act as a CEO 
of one of the four competing companies, Andrew, Baldwin, Chester, and Digby. Ex-
aminer’s team is Andrew and the rest were operated by computer. Each company sells 
sensor in four different markets called Thrift, Core, Elite, and Nano. Each market seg-
ment has different needs for product. Examiners need to perform R&D to develop prod-
uct for specific needs, decide on marketing strategies to attract customers in each mar-
ket, produce products, and manage their finance. 

The results of the simulation were judged by the Balanced Scorecard score, which in-
clude score in four perspectives: financial, customer, internal process, and learning and 
growth perspective. There are four rounds to compete. The overall Balanced Scorecard 
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score accounts for 500 points. Each examiner also needs to answer approximately 5-8 
questions during each round and also at the end of the game (five sets of questions 
overall). This is called board quarries. These questions account for another 500 points. 
Thus the overall score is 1,000 points. 

At the end of the game, Comp-XMTM reported the overall score with in-depth analysis. 
This includes the score for each function knowledge which includes, accounting, fi-
nance, strategy, marketing, operations, and human resources. The game is self-paced. 
Students were required to complete the whole game within 7 hours. The game was 
played in computer lab at Thammasat Business School and students need to pass at 50th 
percentile in order to pass this comprehensive exam. 

After the data from the game was obtained with the data from the questionnaires, it was 
analysed using correlational analysis and ANOVA. The results were reported in the 
following sections. 

4 Results and findings 

Out of 259 MBA students who participated in this study, most of them work in a private 
company (76.8%) in service industry (44.4%) and are in operational level (66.8%). 
Their main responsibilities are in general management (21.6%) followed by marketing 
(19.7%). Their average age is 28.5 years with the average GPA of 3.54 and average 
simulation game score of 746.2 out of 1,000 points. Table 1 shows the characteristics 
of sample in this study. 

Table 1. Characteristics of samples in this study. 

Type of organization 
Private companies 76.80% 
Government/State enter-
prise 

12.00% 

Entrepreneur/Freelance 4.20% 
Others 6.90% 

Sector 

Manufacturing 17.80% 
Service 44.40% 
Manufacturing and ser-
vice 

18.90% 

Retails (no manufacturing) 6.20% 
Others 12.70% 

Level in organization 

Operational staff 66.80% 
First line manager 21.20% 
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Middle manager 4.60% 
Senior manager 4.00% 
Entrepreneur 1.20% 
Others 5.80% 

Area of specialization 
General management 21.60% 
Marketing 19.70% 
Accounting 4.20% 
Finance 12.40% 
Operations/Logistics 8.50% 
Human resources 4.20% 
Information technology 6.20% 
Engineering 11.20% 
Health science 2.70% 
Others 9.30% 

Average age 28.5 Years 

Average GPA 3.54 

Average simulation game score 746.2 Points 

According to Table 2, it was found that the performance score of the simulation game 
was highly correlated with the students’s GPA with the correlation coefficient of 0.60. 

This relationship is also significance at the level of 0.05 with p-value of 0.00. This find-
ing indicates that the simulation game used in this study is arguably valid as it reflects 
the overall performance of students using GPA as a measure.  The similar positive cor-
relation was also found between overall score and student’s perception on their overall 
abilities with correlation coefficient of 0.453 (p-value = 0.000). This evidence strengthens 
the validity of the uses of simulation as a comprehensive exam. 

Further investigation also revealed that there was also a positive relationship between 
simulation game score in a particular area and grade in that particular subject for every 
area, accounting, finance, strategic management, marketing, operations, and human re-
sources. Again the relationship between each area’s simulation game score and students’ 

perception on their abilities in each area was also found.  This finding strengthens the 
above argument that this simulation is a valid tool to test knowledge of students.  Stu-
dents who performed well according to the simulation game results in a particular area 
tend to receive a good grade and also believe that they are good in that area.  Note that 
there is no data available for students’ perception on accounting, strategic management, 
and human resources management abilities so the correlation coefficient cannot be cal-
culated. 
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Table 2. Relationship between scores from the simulation game and grade that students ob-
tained in MBA class. 

Relationship between Correlation coefficient p-value 

Overall score 
from game vs.  

Overall GPA 0.602** 0 

Students’ perception 
on overall ability 

0.453** 0 

Accounting 
score from 
game vs. 

Grade in accounting 
course 

0.471** 0 

Students’ perception 
on accounting abil-
ity 

N/A N/A 

Finance score 
from game vs. 

Grade in finance 
course 

0.406** 0 

Students’ perception 
on finance ability 

0.364** 0 

Strategic 
management 
score from 
game vs. 

Grade in strategic 
management course 

0.171** 0.006 

Students’ perception 
on strategic manage-
ment ability 

N/A N/A 

Marketing 
score from 
game vs. 

Grade in marketing 
course 

0.134* 0.031 

Students’ perception 
on marketing ability 

0.161** 0.009 

Operations 
score from 
game vs. 

Grade in operations 
management course 

0.396** 0 

Students’ perception 
on operations man-
agement ability 

0.273** 0 

Human re-
sources score 
from game vs. 

Grade in human re-
sources manage-
ment course 

0.264** 0 

Students’ perception 
on human resources 
management ability 

N/A N/A 

 
** significant at 0.01 level *significant at 0.05 level 
 

ANOVA tests were performed to investigate whether this simulation is biased toward 
any type of examiners. According to Table 3, it was found that there was no statistically 
difference in simulation scores for all areas for students who work in different types of 
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organization, different sectors of their organizations, or different levels of position in 
organization.  However, when tested against area of specialization, it was found that 
there was a statistically significance in the difference of simulation score for overall 
score, strategic management, and operations area. Main difference comes from the per-
formance of the ones who are specialized in information technology. Their overall sim-
ulation game score is 68% while the average score is 75%.  Their strategic management 
score is 67% comparing to the average score of 73% and their operations score is only 
65% comparing to the average score of 76%.  Apart from that there is no evidence that 
students’ specialization scores differently in any other areas. 

Table 3. ANOVA test of difference of the mean of simulation game score  
for different variables. 

Variables Over-
all 
score 

Ac-
counting 
score 

Fi-
nance 
score 

Strategic 
manage-
ment 
score 

Mar-
keting 
score 

Opera-
tions 
score 

Human 
re-
sources 
score 

Type of or-
ganization 

1.619 
(0.185) 

1.699 

(0.168) 
1.088 

(0.355) 
0.706 

(0.549) 
1.311 

(0.271) 
0.820 

(0.484) 
0.095 

(0.963) 

Sector 
1.900 

(0.111) 
1.408 

(0.232) 
0.865 

(0.485) 
1.775 

(0.134) 
0.935 

(0.444) 
2.027 

(0.091) 
1.562 

(0.185) 

Level in or-
ganization 

0.616 
(0.688) 

0.746 
(0.589) 

0.227 
(0.950) 

0.518 
(0.762) 

1.435 
(0.212) 

0.793 
(0.556) 

0.203 
(0.961) 

Area of spe-
cialization 

2.048* 

(0.035) 
1.648 

(0.102) 
1.792 

(0.070) 
1.974* 
(0.043) 

1.750 
(0.078) 

2.581** 

(0.007) 
1.194 

(0.299) 

** significant at 0.01 level *significant at 0.05 level 
Number in table is F score, number in parenthesis is its p-value 

In term of age, according to the results shown in Table 4, there is no statistically signif-
icance in relationship between age and overall score and score of each area except in 
accounting and operations management subjects, when there is a negative relationship. 
Older students tend to perform poorly in operations management and accounting area 
than the younger ones. 
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Table 4. Correlations analysis between age and simulation game score. 

Varia-
bles 

Overall 
score 

Ac-
count-
ing 
score 

Fi-
nance 
score 

Strate-
gic 
man-
age-
ment 
score 

Mar-
keting 
score 

Oper-
ations 
score 

Hu-
man 
re-
source
s score 

Age -0.110
(0.082)

-0.137*

(0.029)

-0.093
(0.141)

-0.066
(0.297)

-0.014
(0.820)

-0.147* 

(0.020)

-0.064
(0.311)

** significant at 0.01 level *significant at 0.05 level 
Number in table is correlation coefficient, number in parenthesis is its p-value 

5 Conclusions 

Simulation games are used extensively in class. It is arguably preferable to traditional 
teaching method. However, there are few studies, if any, which examine its application 
as examination method. This study is therefore attempted to investigate its validity as 
examination method and test whether there is a bias towards each type of examiners. 
Based on the results, it was found that the simulation game is arguably a valid tool. 
There is a strong positive correlation between results obtained from simulation game 
and students’ GPAs, grades in each subject, and students’ perception of their abilities 
in overall and in each subject. As for the test of bias, in most cases, there is no statisti-
cally difference of simulation game score among different types of organization where 
students work, different sectors of their organization, different levels of position in or-
ganization. Nevertheless, it was found the differences in simulation game score among 
different areas of specialization, especially in the overall score and score in strategic 
management and operations management. Finally, in most cases, there is no relation-
ship between ages of students and simulation game scores except for accounting and 
operations management subjects, where younger students tend to perform better. Fur-
ther investigation is obviously needed to test whether this effect will hold true for larger 
sample sizes.  

According to the findings of this study, it can be concluded that simulation game is a 
valid tool that can be used to test business knowledge of MBA students. Although there 
are some questionable areas, this can be definitely further tested. It is hoped that this 
study will be the starting point that finally leads to further studies in this area and sim-
ulation game can become a powerful teaching and testing tools in business studies. 

References 

1. Anderson, C.: Simulation Game Playing–A Nursing Instructional Strategy. Clinical Simu-
lation in Nursing. 4 (1), e7-e15 (2008).

239



9 

2. Oţoiu, C., & Oţoiu, G.: Testing a simulation game as a potential teaching method for a mas-
ter’s course in human resources management. Procedia-Social and Behavioral Sciences, 33,
845-849 (2012).

3. Hauge, J.B. and Riedel, J.C.K.H.: Evaluation of simulation games for teaching engineering
and manufacturing, 15, 210-220 (2012).

4. Reise C, Müller BC, Seliger G.: Resource Efficiency Learning Game – Electric Scooter
Game. In: Procedia CIRP, 15, p. 355-360 (2014). 

5. Randel, J. M., Morris, B. A., Wetzel, C. D., & Whitehill, B. V.:  The effectiveness of games
for educational purposes: A review of recent research. Simulation and Gaming, 25, 261-276 
(1992).

6. Sitzmann, T.: A meta-analytic examination of the instructional effectiveness of computer-
based simulation games. Personnel Psychology, 64, 489-528 (2011).

7. Driskell JE, Dwyer DJ.: Microcomputer videogame based training. Educational Technol-
ogy, 24, 11–17 (1984).

8. Gredler ME.: Educational games and simulations: A technology in search of a research par-
adigm. In Jonassen DH (Ed.), Handbook of research for educational communications and
technology (pp. 521–539). New York: MacMillan (1996).

9. Tobias S, Fletcher JD.: What research has to say about designing computer games for learn-
ing. Educational Technology, 47, 20–29 (2007).

10. Vogel J, Vogel DS, Cannon-Bowers J, Bowers CA, Muse K, Wright M.: Computer gaming
and interactive simulations for learning: A meta-analysis. Journal of Educational Computing
Research, 34, 229–243 (2006).

11. Romme, A. G.: Microworlds for management: Education and learning. Retrieved June 1,
2007, from. www.unice.fr/sg/resourcesindex/html (2002).

12. Hyman, R.: Ways of teaching. Philidelphia: Lippincott (1974).
13. Malone TW.: Toward a theory of intrinsically motivating instruction. Cognitive Science, 4,

333–369 (1981).
14. Bruner J.: On knowing: Essays for the left hand. Cambridge, MA: Harvard University Press

(1962).
15. Piaget J.: Psychology of intelligence. London: Routledge and Kegan Paul (1951).
16. Garris R, Ahlers R, Driskell JE.: Games, motivation, and learning: A research and practice

model. Simulation & Gaming, 33, 441–467 (2002).
17. Csikszentmihalyi M.: Flow: The psychology of optimal experience. New York: Harper &

Row (1990). 
18. Tennyson RD, Jorczak RL.: A conceptual framework for the empirical study of instructional

games. In O’Neil HF, Perez RS (Eds.), Computer games and team and individual learning
(pp. 39–54). Oxford, UK: Elsevier (2008).

19. Bell BS, Kanar AM, Kozlowski SWJ.: Current issues and future directions in simulation-
based training in North America. The International Journal of Human Resource Manage-
ment, 19, 1416–1436 (2008).

20. Frese M, Brodbeck FC, Heinbokel T, Mooser C, Schleiffenbaum E, Thiemann P.: Errors in
training computer skills: On the positive function of errors. Human Computer Interaction,
6, 77–93 (1991).

21. O’Neil HF, Wainess R, Baker EL.: Classification of learning outcomes: Evidence from the
computer games literature. The Curriculum Journal, 16, 455–474 (2005).

22. Prensky M.: Digital game-based learning. New York: McGraw-Hill (2001).
23. Bell BS, Kozlowski SWJ.: Active learning: Effects of core training design elements on self-

regulatory processes, learning, and adaptability. Journal of Applied Psychology, 93, 296–
316 (2008).

240



10 

24. Federation of American Scientists.: Summit on educational games: Harnessing the power of
video games for learning. Washington, DC (2006).

25. North MM, Sessum J, Zakalev A.: Immersive visualization tool for pedagogical practices of
computer science concepts: A pilot study. JCSC, 19, 207–215 (2003).

26. Shute VJ, Glaser R.: A large-scale evaluation of an intelligent discovery world: Smithtown.
Interactive Learning Environments, 1, 51–77 (1990).

27. Taylor RS, Chi MTH.: Simulation versus text: Acquisition of implicit and explicit infor-
mation. Journal of Educational Computing Research, 35, 289–313 (2006).

241



Design of Simulation and Gaming to Promote the Energy 
Transition from Fossil Fuels to Renewables 

Kengo Suzuki1, Keita Nakai2, and Arashi Ogihara2 

1 Division of Engineering Mechanics and Energy, Faculty of Engineering, Information and Sys-
tems, University of Tsukuba, 1-1-1 Tenno-dai, Tsukuba, Ibaraki, 305-8573, Japan 

2 Collage of Engineering Systems, University of Tsukuba, 1-1-1 Tenno-dai, Tsukuba, Ibaraki, 
305-8573, Japan

kengo@risk.tsukuba.ac.jp

Abstract. To design policies for energy transition from fossil fuels to renewa-
bles, this study proposes an analytical framework combining simulation and 
gaming. The aim of this framework is to clarify the effect of subjective recogni-
tion by managers of energy companies on the promotion of renewables. Con-
sidering the purpose, the authors design a multi-player computer game dealing 
with energy supply business in a competitive market. In the gaming experiment, 
participants play the game and answer some questionnaires during the game. 
The relationship between the subjective recognition of players, their behavior, 
and the results of the game are analyzed from the records of the game and ques-
tionnaires. The results of preliminary experiments suggest that the pessimistic 
outlook of players in the earlier stage of game heats up price competition in the 
market and prevents the promotion of renewables as the players place more 
emphasis on short-term competition than on long-term investments. The results 
of preliminary experiments show that the effect of subjective recognitions of 
players on the results of the game can be analyzed by the proposed framework. 

Keywords: Simulation, Gaming, Energy Transition, Renewable Energy, Fossil 
Fuels. 

1 Introduction 

To ensure the sustainability in a modern society, the main sources of primary energy 
must be switched from fossil fuels to renewables. About 81% of world primary ener-
gy is supplied by fossil fuels, such as coal, oil, and natural gas [1]. However, the re-
serve of these fossil fuels are limited; the proven reserve of crude oil will be exhaust-
ed within 51 years as far as we consume it in the current rate [2]. Further, the CO2 
emissions from fossil fuel consumptions cause the global warming and the resulting 
catastrophic climate change on the world. To hold the global average temperature 
below 2 °C above pre-industrial levels, world CO2 emissions from the energy supply 
sector need to drop 40% to 70% below 2010 levels until 2050 [3]. The energy transi-
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tion from fossil fuels to renewables is critical target for all over the world in terms of 
the stable supply of energy and the mitigation of global warming. 

Such an energy transition requires further reductions in the cost for renewables, 
and investments in the renewable technologies play key roles in the cost reductions. 
However, managers of energy companies tend to provide more priority to short-term 
price competitions than long-term investments to survive in a deregulated market. 
Then, the policy makers must design rules of the market such that the managers can 
believe in the superiority of long-term investments over short-term competitions. 
There are several previous studies investigating the optimal path of such investments 
[4-5] and the effects of energy policies in the past [6-7]. However, these studies do 
not encapsulate the subjective recognitions of market status by managers, while it 
appears to strongly affect their decisions. 

The authors aim to clarify how the subjective recognition of market status by the 
managers of energy companies affect the long-term promotion of renewable energy, 
and propose a novel analytical framework combining gaming experiments and opti-
mization simulations. In the framework, the multi-player computer game which mod-
els energy supply business in a competitive market is played by individuals. The be-
havior of players and the results of the games are recorded on the computer, and the 
subjective recognitions of players are surveyed by questionnaires during games. Apart 
from the games played by individuals, the “ideal” behavior of the market is estimated 
by using the optimization simulations. The difference between the ideal and actual 
behavior of players is investigated by comparing the results of simulations and games. 
Further, the effects of subjective recognitions of players on the behaviors of the mar-
ket as a whole are investigated from the records of games and questionnaires. 

The purpose of this paper is to verify that the proposed framework can contribute 
to the aim of our study. The game and simulation designed for this study are ex-
plained, and the results and discussions of preliminary experiments are analyzed. 

2 Design of Game and Simulation 

2.1 Description of the Game 

The authors developed a multi-player computer game “Energy Transition” which 
models energy supply business in a competitive market. The game is played by five 
individuals. The roles of the players are managers of energy companies whose busi-
ness is to supply final energy produced from fossil fuels or renewables. It is assumed 
that there is one type of fossil fuel, renewable resource, and final energy. The purpose 
of game is to earn the largest amount of money among all players. The game proceeds 
by repeating a time step called “term.” Each term consists of two parts: decision ma-
kings by players and updates of players’ status by a game system. In each term, play-
ers decide their energy mix between fossil fuels and renewables, retail price of final 
energy, and investments in research and development (R&D). The game ends at the 
end of term 25. 
 Fig.1. shows the relationship among the variables in ”Energy Transition” focusing 
on a single player. Black, white, and gray squares indicate command, endogenous, 
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and exogenous variables, respectively. The command variables represent the decision 
making by player i at time t. There are three types of command variables: amount of 
energy production by renewables (Er), retail price of final energy (ps), and invest-
ments in R&D (I). The endogenous variables represent the status of players. There are 
six types of endogenous variables: money (V), demand (D), knowledge stock for re-
newables technology (N), accumulation of renewables usage (R), unit production cost 
for final energy by renewables (pr), and amount of energy production by fossil fuels 
(D–Er). In this game, the unit production cost for final energy by fossil fuels (pf) is 
exogenously given. The cost for fossil fuels is much lower than that for renewables at 
the beginning of game, while it increases every term following the preset pattern. 

The money income is determined by demand and retail price, and the expenditure 
for final energy production is determined by the amount of production and unit pro-
duction costs for two types of energy sources. The R&D investments in renewable 
technology also decrease the money. The production cost of renewables is reduced by 
the accumulation of knowledge stock and usage. This relationship is represented by 
the typical two-factor learning curve [8]. The knowledge stock is assumed to be effec-
tively accumulated by continuous R&D investments over a long period rather than 
concentrative investments in a single period [5]. The total demand for final energy in 
the market is assumed to be constant over the game. At the beginning of the game, the 
total demand is evenly assigned to each player. In other words, each player has con-
tracts with the same number of consumers and has a duty to supply final energy to 
them. The energy demand moves from the players with higher retail prices to those 
with lower retail prices in every term in line with the difference in prices. 

 

Fig. 1. Relationships among variables in “Energy Transition” focusing on a player 

 

Accumulation of
renewables usage

R(i,t)

Accumulation of  
knowledge stock 

N(i,t)

Demand
D(i,t)

Energy production 
by fossil fuels
D(i,t) – Er(i,t)

Energy production 
by renewables

Er(i,t)

Retail Price
ps(i,t)

R&D Investment
I(i,t)

Unit production cost
by fossil fuels

pf(t)

Unit production cost
by renewables

pr(i,t)

+ Money
V(i,t)

+

+

+

–

–

Retail Prices of 
other players

Command
variables

Exogenous
variables

Endogenous
variables

244



4 

2.2 Optimization Model 

In addition to the multi-player game, the authors developed the mathematical pro-
gramming model to estimate the “ideal” behavior of players which maximizes the 
total profit of the market at the end of a game. Different from the games played by 
individuals, this ideal game satisfies the three conditions below. First, all players work 
together to maximize the total profit of the market. Second, they preliminarily know 
all the parameters of the game, such as the rate of cost reduction against R&D in-
vestments and the trend of fossil fuels prices in the future. Third, they take the same 
action over a game; in other words, input the same values to command variables, and 
do not compete against each other. The objective of the model is to maximize 
∑ V(i,25)5
i=1 , and the constraints are equations representing the relationships in Fig.1. 

Further, the upper limit is set to the average retail price of final energy over a game. 
By repeatedly solving the model for different levels of this upper limit, the maximum 
profit of the market and corresponding amount of renewables promotion are estimated 
for different levels of the average retail price. 

2.3 Parameter Settings 

The parameters of the game must be set such that the players can experience the di-
lemma between long-term investments and short-term competitions. This study set-up 
four guidelines to represent such experiences as follows. First, all energy sources 
must be substituted by renewables until the end of a game when all the players work 
together to maximize the long-term profit of the entire market. Second, the energy 
transition must not be achieved in the early stage of a game. Third, the game must 
ensure the possibility of a win for various strategies, such as the preferential invest-
ments for long-term profit, the aggressive price competition, and their combinations. 
Fourth, such a variety of strategies must be taken by the players, and the results of 
games must be varied affected by the combination of strategies. The parameters of the 
game are set to adhere to these guidelines. The first and second guidelines are tested 
by the optimization model. The third guideline is tested by computer simulations in 
which the agents with different strategies play the game. The fourth guideline is 
judged from the results of playtests, including the preliminary experiments. This pa-
per does not provides the discussions about these guidelines due to space limitations. 

2.4 Outline of the Gaming Experiment 

The environment for the gaming experiment comprises of five personal computers 
(PCs) for players, one PC as a game server, and a Wi-Fi router to connect PCs. The 
PCs for the players have functions to view records of the games and to enter com-
mands. The records can be freely browsed as graphs. The game server receives com-
mands from the PCs for players, calculates endogenous variables, and returns the 
updated records to the players. An experimenter can check the current status of a 
game displayed on the server at any point in time.  In addition to the PCs, a question-
naire sheet is distributed to each player. On the sheet, there are questions concerning 
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the three types of subjective recognitions: degree of hope to win the game, degree of 
recognition of effort by other players to promote renewables, and degree of fear to 
lose price competition. Players answer these questions on a five-point scale at the end 
of every five terms of a game. The questionnaire sheets are collected after a game. 

3 Results 

3.1 Preliminary Experiments 

The authors target university students as participants of actual experiments. However, 
we held two preliminary experiments targeting professionals of businesses and gam-
ing before the actual experiments. The first game (called “game 1” hereafter) is 
played by a teacher and students of a graduate school who teach and study business 
games. The second game (called “game 2” hereafter) is played by the staff and mem-
bers of an economic federation, including professionals of energy business. 
 The first purpose of preliminary experiments is to check if the game is well de-
signed. The results of the game must be different among the experiments; if all the 
results are similar, the game will fail to represent the complexity of the real world. 
Even if the results of the games are different, the cause of difference must be ex-
plained in relation to the difference in the behavior of players. Further, the difference 
in behavior must be associated with the difference in their subjective recognitions. 
The second purpose is to listen about the playability and reality of the game, and the 
procedure of the experiment. 

3.2 Results of the Experiments 

Fig.2 (a) and (b) show the total usage of renewables and profit of all players at the end 
in the ideal and actual games. The horizontal axes show the average retail price of all 
players weighted by their market shares over a game. The lines show the solutions of 
optimization model for different levels of the average retail price. The plots show the 
results of the two preliminary experiments. 

Fig. 2. (a) Total renewables usage and (b) total profit in the optimization model (lines) and 
preliminary experiments (plots) 
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Focusing on optimal solutions, the total usage of renewables is constant, regardless 
of the average retail price and total profit linearly increases in proportion to the aver-
age retail price. These results indicate that there is an optimal level of renewables 
promotion independent to the level of retail price under the current setting of parame-
ters. Even when players earn the more profit by increasing the retail price, they should 
keep it in their reserve; the investments in renewables over the optimal level does not 
increase their final profit. 

The results of game 1 and 2 are different from the optimal solutions. The plots for 
game 1 are below the lines in both the figures. In this game, the renewables usage and 
profit are smaller than the optimal solutions with the same level of average retail 
price, and players could have increased the usage of renewables without decreasing 
their profit. On the other hand, the plot for game 2 is above the line in (a), while be-
low the line in (b). In this game, the usage of renewables is larger than that of optimal 
solutions with the same level of average retail price; the players gave priority to social 
benefit than their own profit, probably by accident.  

Comparing the results of the two games, both the usage of renewables and profit 
are higher in game 2. The retail price is lower in game 1, suggesting that game 1 is 
more competitive than game 2. 

Fig.3 (a)–(d) show the time series changes in accumulated usage of renewables, 
accumulated profit, accumulated R&D investments, and average retail price in the 
two games. Twenty-five terms are aggregated to five term blocks which consist of 
five terms; the first time block includes terms 1–5, the seconds includes terms 6–10, 
and so on. The retail price is an average for all the players weighted by their market 
shares and the other values are the total amount for all the players. 

The usage of renewables, profit, and R&D investments are higher in game 2 than 
game 1, and the difference between the two games becomes large in the earlier stages 
of the games. On the other hand, the retail price is higher in game 2 than in game 1, 
only in the first term block. These results suggest that game 1 is more competitive 
than game 2 in an early stage. Such an environment appears to reduce the profit of the 
players and hinder the investments in renewables. 

Fig.4 (a) and (b) show the time series changes in demand of each player in the two 
games. The vertical axes are the changes in demand from the beginning of a game. In 
game 1, the gaps among the players begin to increase from the first term block and 
expand as the game proceeds. In the game 2, such an expansion of gaps is moderate in 
comparison to game 1, while player 1 failed to keep his or her customers. These re-
sults confirm that game 1 is more competitive than game 2 in its early stage. 

Fig.5 (a) and (b) show time series changes in the two types of subjective recogni-
tions of players: hope to win the game and fear to lose the price competitions. Each 
plot shows the average value of answers to the questionnaire by all players. The play-
ers answered the questions at the end of every five terms corresponding to the end of 
each term block. The answers in term 25 cannot be obtained owing to the design mis-
take of the questionnaire sheet. The authors assume that these average values indicate 
the shared reality among the players. 
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Fig. 3. Records of two games: (a) accumulated usage of renewables for energy production (b) 
accumulated profit (c) accumulated R&D investments (d) retail price of final energy. (a)–(c) 
show the total amount for all the players and (d) shows the average price for all the players 

weighted by their market shares. Twenty-five terms are aggregated to five term blocks. 

 

Fig. 4. Time series changes in demand of each player in the two games: (a) game 1 (b) game 2. 
The values in the vertical axes are the changes in demand from the beginning of a game. 

 

Fig. 5. Answers to the questionnaire: (a) hope to win, (b) fear to lose competitions. The vertical 
axes show the average answers by all the players. Larger values reflect stronger recognitions. 
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The hope to win is lower in game 1 than in game 2 in term 5; the average value is 
2.2 in game 1 and 3.6 in game 2. The results indicate that the players of game 1 are 
pessimistic about their future in comparison to the players in game 2. Such a differ-
ence may affect the intensity of price competition; pessimistic players may place pri-
ority on short-term profit than long-term profit. The fear to lose a game is higher in 
game 1 than game 2 in the earlier stage, while the difference is small. This result may 
also suggest the pessimistic recognitions of players in game 1. The results of other 
questionnaires are not shown here as there are few differences between the games. 

It is not clear whether the competition among the players resulted in the pessimistic 
mood in the market or the pessimistic character of players resulted in the competitive 
environment in game 1. At any rate, the subjective recognitions of players in the ear-
lier stage of the game appear to relate with the intensity of competition and induce the 
difference in the promotion of renewables. While this preliminary insight must be 
confirmed by the larger numbers of experiments later, we conclude here that the pro-
posed framework can analyze the effect of subjective recognitions of players on the 
results of a game. 

4 Conclusions 

This study proposed an analytical framework combining the gaming experiments and 
optimization simulations, and verified that the framework is useful to clarify the psy-
chological aspects of energy transition from fossil fuels to renewables. The results of 
the experiments suggested that the promotion of renewables is affected by the subjec-
tive recognition of market status by the managers of energy companies. If a majority 
of players doubt a success in the future, the promotion of renewables may be delayed 
as the players place more emphasis on short-term competition than long-term invest-
ments. 

 The analytical framework of this study targets the energy transition over several 
decades, and each term in the game corresponds to a few years in the real world. 
Then, this framework is not suitable to analyze the microscopic dynamics of actual 
market, such as daily or hourly changes in electricity prices in spot markets. Further, 
such settings of time scale must be shared with players so that the virtual experiences 
of actual market players are properly represented by the game. Some comments from 
the participants of preliminary experiments suggest that the explanation about the 
time scale need to be further cultivated. 

 In terms of the playability of game, some participants of preliminary experi-
ments requested the graphical alerts for important events such as the price inversion 
between fossil fuels and renewables. If players do not find that the cost for renewables 
becomes cheaper than that for fossil fuels, they continue using fossil fuels while that 
is not a rational decision. The improvement of playability such as graphical alerts 
appear to help the participants to play a role of actors in real markets. 

 Through the preliminary experiments and listening, authors found that the 
recognitions of uncertainty in the market environments, such as learning rate and 
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fossil fuel prices, may also affect the decision making of players. The questionnaire 
sheet will be upgraded before the actual experiments to survey. 

This study focused on the effect of a shared reality among the players because so-
cial systems such as market appear to be driven by such the shared reality. However, 
there may be another approach to analyze the results of games focusing on the rela-
tionship between the recognitions and behaviors of each player. Such an approach 
may classify the players into several types such as optimistic or pessimistic players, 
and explain the results of games from the combinations of these types of players. This 
approach will also be tested after a number of experiments are performed. 
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Abstract. This paper presented the use of gaming and simulation model in 
northern Thailand, (i) to explore scenarios purposed by participants for collabo-
rative management of community forests and (ii) to identify the decision-
making process on resource harvesting. Two-days-field workshop was organ-
ised with local stakeholders. Decision-making on resource harvesting was ob-
served during the workshop followed by individual in-depth interviews for 
more in-depth details. We found that the model facilitated collective learning 
among participants. They were able to discuss and propose feasible scenarios 
for equity of resource sharing including “leaving some resources for the follow-
ers” and “collective improvement of quality and quantity of resources by fire-
break establishment”. The model also facilitated understanding of decision-
making process on resource harvesting. Most of the model features were ac-
cepted by all participants. There were some points, especially resource regener-
ation that need to be improved in the future. 

Keywords: role-playing game, collective learning, decision-making process, 
collaborative modelling, Companion Modelling (ComMod). 

1 Introduction 

Community forest management (CFM) is a forest conservation approach integrat-
ing the dependency of local people on forest resources. In Thailand, it involves both 
active protection of forest areas and regulations on logging prohibition and utilisation 
of NTFPs [1]. Recently, computer-mediated gaming and simulation models become 
more popular in natural resource management. They widely used with concerned 
stakeholders in various purposes such as supporting decision-making processes, and 
better understanding of system dynamics and interactions [2]. However, there are still 
limited applications in CFM. Therefore, this study aimed to develop and implement 
the gaming and simulation model for exploring scenarios purposed by participants for 
collaborative management of community forests and for identifying the decision-
making process on gathering NTFPs. 
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2 Methods 

2.1 Study Site 

This study was conducted at Lainan Sub-district, Wiang Sa District, Nan Province, 
northern Thailand. Community forests at Lainan Sub-district have been operating 
officially for more than 40 years. Each community forest (from 7 villages), the village 
headman and the CFM committee created rules and regulations for managing their 
community forest. However, during the last 3 decades, the area of Lainan’s communi-
ty forests has been decreased continuously by 90% [3]. 

2.2 Model Development and Implementation 

The Problems, Actors, Resources, Dynamics, and Interactions (PARDI) method [4] 
was used to analyse and conceptualise the model and the Unified Modelling Lan-
guage (UML) was used in modelling the complex system of community forests. Then, 
the model was described based on the Overview, Design concepts, and Details (ODD) 
protocol [5, 6]. The field workshop was organised for 2 days to implement the model 
by using a role-playing game (RPG). Most local villagers were afraid to share their 
ideas, especially when they were with their village administrators e.g. the village 
headman. Therefore, we separated the participants into 2 groups depending on their 
administrative role of CFM. The 1st group was local villagers who have not any ad-
ministrative role in CFM. They were invited to participate the workshop on day 1. 
Another group was village headmen and CFM committees who joined the workshop 
on day 2. The scheduling of the workshop on both day 1 and day 2 was similar. At the 
end of the workshop, the debriefing session was conducted to simulate collective 
learning by (i) comparison of the results between sessions (the total amount of har-
vested resources by each player and the overall remaining resources at the end of each 
session), (ii) analysis of similarities and differences between the model and reality, in 
relation to the roles played in the model to actual behaviours in reality, and (iii) influ-
ence of the amount of rainfall on resource availability. Decision-making process of 
harvesters on gathering NTFPs was recorded by observation of the players’ behav-
iours during the workshop and individual in-depth interviews were conducted 2 days 
after the field workshop by using a semi-structure guideline. 

3 Results and Discussions 

3.1 Model Description 

Overview: entities. 
Community forest landscape. A spatial grid of 25 cells represented 400 ha (1 cell = 16 
ha) of community forests in the sub-district. Each cell had 2 attributes which are re-
source level and resource capacity ranging from 0 (no resource) to 3 (high availability 
of resources). Both resource level and resource capacity were common to all kinds of 
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NTFPs in the model. The resource level of each cell could not be higher than its re-
source capacity. 

Common NTFPs. In Lainan’s community forests, there were 3 common NTFPs which 
are Melientha suavis, queen brood of Oecophylla smaragdina, and edible mushrooms 
represented by beads in green, orange, and yellow colour, respectively. 

NTFP Harvesters (players). The harvesters were classified into 3 types: landless vil-
lagers (the ones who have no farm area), small and medium landholders (the villagers 
who have farm areas less than 5.6 ha), and larger landholders (the villager who have 
farm areas not less than 5.6 ha). All players were local villagers who live in Lainan. 
They would be categorised to be one type of harvesters based on their role in real life. 

Market. A computer-assisted entity bought the harvested NTFPs from the harvesters. 
The price of each kind of NTFP was collectively defined by the players at the begin-
ning and was stable throughout all gaming and simulation sessions. 

Overview: process overview and scheduling. The field workshop was organised in 
2 gaming and simulation sessions. In the 1st session, communication among players 
was not allowed while the communication among players was possible in the 2nd ses-
sion. Each session consisted of at least 3 successive years (3 rounds). In each round, 
there were 9 successive steps as shown in Fig. 1. During the 1st session, the different 
amount of annual rainfall and economic situations were announced in each year. 
These annual rainfall and economic situations were hypothesized that they would 
affect on decision-making of harvesters in gathering NTFPs. 

000Initialise landscape in year y000 
↓ 

000Harvesters decide where to gather NTFPs000 
↓ 

000Harvest resources000 
↓ 

000Announce the economic situation (from round 2 onwards)000 
↓ 

000Harvesters decide to keep or to sell the harvested resources000 
↓ 

000Calculate incomes000 
↓ 

000Announce the amount of annual rainfall1000 
↓ 

000Acitivate the resource regeneration process000 
↓ 

000Update landscape (initialise landscape in year y+1)000 

Fig. 1. Sequence diagram representing the scheduling of a simulated year in the model. 

1 The amount of annual rainfall in the 1st year of every session was always defined as normal. 
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Implementation Details. 
Initialisation. The initial configuration of both resource capacity and resource level 
(Fig. 2) was always the same for every gaming and simulation session. The resource 
carrying capacity of the landscape (total resource capacity) was 60 resource units. The 
initial resource availability always accounted for half of the carrying capacity. 

Fig. 2. (A) Initial resource capacity in the model. Different colour indicates a different level of 
resource capacity. Only level 2 (light green) and level 3 (dark green) appear at the initialisation 
stage. (B) Initial spatial configuration in the model. Different colour indicates a different level 
of available resources: level 0 (pink), level 1 (yellow), level 2 (light green), and level 3 (dark 
green). The 2 white cells (*) were designed in case the participants would propose expand the 
area of their community forests. 

Input Data. Data on actual annual production of the 3 major kinds of NTFPs in the 
community forests of Lainan Sub-district was used to determine the quantity of re-
sources in the landscape (Table 1). This model also requires inputs of decisions on the 
location of each harvester. 

Table 1. Quantity of the 3 common resources corresponding to each resource level (RL). 

Resource Quantity of resources (kg) 
RL 0 (pink) RL 1 (yellow) RL 2 (light green) RL 3 (dark green) 

Melientha suavis 0 10 20 30 
Oecophylla smaragdina 0 60 120 180 
Edible mushrooms 0 10 20 30 

Sub-model (Resource Regeneration). In each round, the amount of annual rainfall 
affects to regeneration process of the resource as shown in Fig. 3. High rainfall leads 
to an increase of the resource level whereas low rainfall results in a declining resource 
level. 
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Fig. 3. Resource regeneration influenced by the amount of annual rainfall. 

3.2 Collective Learning from Model Implementation 

Overall Harvesting Resources. In the 1st session of day 1, the model was imple-
mented 3 successive years with different amount of annual rainfall and economic 
situations. Due to different rate of annual rainfall, there were high available resources 
in year 2 but low in year 3 resulting increasing and decreasing of the total harvested 
resources in year 2 and 3, respectively (Fig. 4A). During the 1st session, the resources 
were shared to all players not equity. Some of them harvested nothing, especially in 
year 3. Therefore, before starting the 2nd session, they tried to explore the scenario 
which could mitigate the problem occurred in session 1. The scenario (asking the 
cooperation from players to leave some NTFPs for the followed ones) was tested in 
the 2nd session leading to increase of the total harvested resources (Fig. 4A). On the 
2nd day, the economic situations were removed in the 1st session because their influ-
ences to decision-making process on gathering resources were already discussed dur-
ing the debriefing session of the 1st day. In the 1st session of day 2, there were only 2 
successive years because the researchers asked the players to update the landscape 
influenced by high amount of annual rainfall at the end of year 1 in order to test their 
understanding on the resources dynamics. At the beginning of the 2nd session, the 
scenario of firebreak establishment was proposed collectively by the participants. 
When a firebreak established in any cell of the landscape, the quantity of available 
NTFPs would be increased because of protection of wildfire and collective agreement 
to improve available resources leading to very high amount of the total harvested 
resources in the 2nd session (Fig. 4B). 

Co-construction of the Model: suggestions from the participants to improve the 
model. Based on individual in-depth interviews, most of the model features, such as 
amount of harvested resources, were accepted by all participants. However, some of 
them suggested that the amount of annual rainfall did not influence the quantity of 
queen brood of O. smaragdina as understanding of the researchers. Very high amount 
of rainfall would also decrease the availability of the other 2 resources. Therefore, the 
term “environmental and climatic conditions” should be used instead of “amount of 
annual rainfall”. Additionally, they mentioned that there was another type of harvester 
which is an outsider, defined as harvesters who come from other sub-districts to gath-
er NTFPs in Lainan’s community forests. The outsiders created the competition in 
gathering NTFPs with local harvesters and their harvesting practices may negatively 
influenced the regeneration process of NTFPs. Therefore, some participants recom-
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mended applying the role of outsiders in the model to stimulate the local people to be 
aware of this problem. 

3.3 Decision-Making Process 

Not only collective learning among stakeholders, the model also facilitated collec-
tive learning between stakeholders and researchers. Most of the participants were 
landholders (both small and medium landholders and larger landholders) who harvest 
NTFPs for self-consumption in their household. The general pattern of decision-
making process on gathering NTFPs was shown in Fig. 5. The 3 common NTFPs had 
the different occurrence periods. Both M. suavis and queen brood of O. smaragdina 
were found in warm and dry season from February to May while edible mushrooms 
were found in wet season from June to September and in cool and dry season from 
October to December. In the occurrence period of NTFPs, the harvesters would gather 
NTFPs with 2 conditions: (i) amount of harvested resources that needs for their self-
consumption and (ii) duration of harvest. However, the more in-depth details on deci-
sion-making process of other types of harvesters, especially the ones who gather 
NTFPs for sale, not for self- consumption need to be studied in the future. 

Fig. 4. Total harvested products from all players from the 2 gaming and simulation sessions. 
During the 1st session, communication among players was not allowed, while communication 
among players was possible in session 2. (A) The results from the field workshop of day 1. (B) 
The results from the field workshop of day 2. 
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Fig. 5. General pattern of decision-making process of harvesters on gathering 3 common 
NTFPs including Melientha suavis (MS), queen brood of Oecophylla smaragdina (OS), and 
edible mushrooms (EM) in community forests. 

3.4 Limitation of the Study 

The model was designed to be implemented with approximately 20 to 25 con-
cerned stakeholders. In case of greater number of participants, it would be difficult to 
open them to share their perceptions. This would also take very long time consuming. 
In addition, it was necessary to involve researchers in the model implementation as a 
facilitator. Moreover, the model needs to be generalised before using it in other sites. 

4 Conclusion and Perspective 

The model facilitated collective learning among stakeholders and also between 
stakeholders and researchers. However, implementation of the model by using RPG 
took long time consuming, especially in updating landscape. Therefore, computer 
gaming and simulations such as an agent based model (ABM) will be used for the 
exploration of larger time scales and a greater number of scenarios with larger popula-
tion of stakeholders. 
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Abstract. Green roof provides four dimension of ecosystem services (ES: sup-

porting, regulating, provisioning, and cultural services), however, many people 

still have limited understanding on its benefits. Therefore, we created “the green 

roof game” aiming for collective learning on green roof ecosystem services, with 

an ultimate goal to raise awareness of people to increase urban green space. The 

game composed of game board and artifacts. The game board made from hard 

paper with 10x15 cells (5 cm x 5 cm) representing a bare roof before installation 

of green roof components. The game artifacts represented green roof components 

including 3D-token of trees, shrubs, herb, grass, pond, and solar panel. Each to-

ken contains ecosystem service point. Each gaming session start by players an-

swered the pre-test. Then they were separated into two groups of 4-6 players. 

They were asked to construct their own green roof in parallel in five minutes. 

After finish, players were asked to calculate ecosystem service score of their roof 

in four dimensions followed by completing the posttest. The debriefing was then 

conducted. This game was implemented with 285 participants during 

“Chulalongkorn University Academic Expo” activity on 15-19 March 2017. 

There are two successive versions of games due to minor improvement during 

the actual use. These results showed that this game could facilitate participants’ 

understanding on green roof ecosystem services. Players suggested to have more 

plant species to make game more fun and real. They also suggested researcher to 

create an online computer version for more public use. 

Keywords: roof garden, 3D board game, urban, Thailand. 

1 Introduction 

Green roof is an installation of plants, substrate, and specific structure on rooftop of a 

building [1]. Several benefits from green roof ecosystem can be used by human and 

these benefits can be called as ecosystem services. Ecosystem services are goods and 

services that human gain from ecosystems and they can be classified into four types 

including provisioning services, regulating services, cultural services, and supporting 

services [2]. However, the most of green roof research are focused on architecture and 

259

mailto:rattanapanph@gmail.com


engineering such as design of rooftop garden [3]. Moreover, many research were con-

ducted separately by topic such as stormwater management [4], controlling building 

temperature [5], roof farming [6], and biodiversity [7]. Therefore, holistic research of 

four types of ecosystem services on green roofs should be investigated. 

In Bangkok city, Thailand, green space has continuously increasing since 2011 be-

cause of the policy from related organizations [8]. However, the ratio between green 

space and population in 2017 is only 6.16 square meter per person [9]. This is smaller 

than the international standard, 9 square meter of green space per person, proposed by 

the World Health Organization (WHO) [10]. Therefore, enhancing green space in 

Bangkok is considerably needed; however, awareness of people about the importance 

of green space is still limited. Then, it is necessary to raise awareness of people to 

increase urban green space. 

Based on the two important aspects mentioned above, we attempted to create a new 

tool for shared learning, increase awareness and integrate ecosystem services together. 

We found the gaming and simulation is an effective tool to be used. It has been widely 

used in various aspects, including learning and management issues (e.g. student learn-

ing performance in science courses [11], chronic disease management [12], and forest 

management [13]). In natural resource management, gaming and simulation have been 

implemented with stakeholders in form of role-playing game and agent-based computer 

simulation to facilitate understanding on the complex interactions of the system to be 

managed and to support management decision-making (e.g. soil analysis and appropri-

ate fertilizer use game for soil management [14], Sathing Phra Millionaire game for 

learning environmental issues from land use changes [15], simulation games for learn-

ing climate change adaptation [16], and a simulation game for water management [17]). 

Therefore, the aim of this study is to test the green roof board game for collective 

learning on green roof ecosystem services. Ultimately, this simple and innovative game 

might increase awareness of people to increase good quality and quantity of urban green 

space for sustainable environment. 

2 Methods 

The green roof game was created with two successive version. The second version was 

slightly adjusted and improved from the first version after suggestions from players. 

The game composed of game board and artifacts. The game board made from hard 

paper with 10x15 cells (5 cm x 5 cm) to represent bare roof. The game artifacts repre-

sented green roof components. The 3D-token of trees (coconut, and orange jessamine), 

shrubs (hibiscus), herb (cuttlefish), grass, pond, and solar panel were used in the first 

game version. Aloe vera, african marigold, rice, and birds were added to the second 

version of game as shown in Figure 1. Each token contains ecosystem service point. 
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Fig. 1. 3D-tokens that were used in the game 

The game was calibrated for 8-12 players. To use the game, it was started by players 

answered the pretest about green roof knowledge (Appendix 1). Then, players were 

separated into two groups of 4-6 players. They were asked to construct their own green 

roof in five minutes by provided materials. After finish, players were asked to calculate 

score of their roof in four dimensions of ecosystem services (provisioning, habitat, reg-

ulation, and cultural services). Then, they completed the posttest that has the same ques-

tions as the pretest. The debriefing was then conducted by exchange the idea of roof 

design between groups and discuss the diverse ecosystem services provided by each 

roof. Thereafter, another set of questions was used to ask about game improvement 

(Appendix 2). To analyze the result, t-test for dependent samples (paired t-test) was 

used to compare the understanding of the players about green roof ecosystem services. 

This game was implemented with 285 participants during “Chulalongkorn 

University Academic Expo” activity on 15-19 March 2017. The first version was used 

for two days and slightly modify to the second version and used for another three days. 

Toal of 285 participants were participated in the game (148 and 137 players for the first 

and second versions, respectively). 

3 Results and discussion 

3.1 Green roofs from gaming sessions 

The players were able to use the provided materials to create their own green roofs. 

Players had different idea to construct the roof. Comparing among green roof designs 

form the two game versions, players in the first game version decided to use trees in 

their green roof, while many herbs were selected by the players in the second game 

version (Figure 2). This might be resulted from more available choices in the second 

game version. However, bare spaces that occur on the green roof construction in both 

version were similar because players wanted to keep space for walking. This result 

showed that the game was not difficult for them to play. 
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Fig. 2. Percentage of the use of green roof component 

In the green roof construction step (Figure 3), the players can exchange their design 

concept and knowledge. For example, the players who have knowledge about plants 

shared their concept that small plants should not be installed near big trees because it 

will lack sunlight. Some players constructed their green roofs depending on landscape 

architecture. Then, the game can show the players that the ability to provide ecosystem 

services will be different based on design concept that they used. Moreover, some play-

ers suggested that the game should have larger number of plant species that have the 

ability for pollution absorption; and some players asked for longer time in green roof 

construction step. Therefore, apart from knowledge exchange, this step might help the 

players to realize that their green roof design can indicate ecosystem services. 

Fig. 3. (A) Green roof construction, (B) example of constructed green roof, and (C) example of 

players’ discussion and share idea of green roof design 

3.2 Participants’ learning on green roof ecosystem services 

In the first version, the results showed that the average score of pretest (8.13±2.85) was 

significantly different from the posttest (8.50±2.92) (p<0.05). Players provided more 

correct answers about ecosystem services on green roofs after playing and discussion. 

Figure 4A showed percentage of the players who provide the correct answer in each 

question. Most of the questions were received the right answers; and the questions num-

ber three, seven, and ten, which are about the benefits of green roofs, gained the highest 

percentage of the correct answer. Therefore, it apparently showed that the players could 

learn about ecosystem services through this game. 
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Fig. 4. (A) Percentage of the correct answer in each question in the first game version, 

and (B) Percentage of the correct answer in each question in the second game version 

However, in this first version there were two questions, number one and five, that 

some players provided the wrong answers after the game. The first question is about 

definition of green roofs. The lower score might be resulted from game leaders that did 

not emphasize the meaning of green roof which can be a roof with solar cells, a kind of 

green energy. Moreover, the game focused on the growing of plants, therefore partici-

pants might think that only rooftop with plants are “green roof”. The fifth question is 

about using green roofs as habitat for resident birds. The lesser score in the posttest 

might be resulted from the words used in the question that were not clear enough to 

players. 

In the second version, the average score of pretest (7.23±1.36) was significantly dif-

ferent from the posttest (8.70±1.26) (p<0.05). After playing game, players could answer 

the questions more correctly. Figure 4B showed percentage of the players with the right 

answer in each question in the posttest. However, the average score of pretest and post-

test in the second game version were lesser than the first game version. This might 

because of the different background of players.  

Moreover, during the discussion, many players shared their own idea to start grow-

ing some plants species in the terrace of their condominium. Some of them said that 

they will search more information on the internet about the plants that can absorb some 

pollutants and they will grow it to help the city. These reflections showed the impact of 
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our tool on the urban environment. It is a pity that there was no chance to monitor if 

those idea have implemented or not. 

3.3 Limitation and suggestion for the further study 

Because of this game was tested during Chulalongkorn University Academic Expo ac-

tivity, therefore the duration of each session of the game had to be set according to 

opening-time of the activity (every 30 minutes/ round). Therefore, we lost around 10 

minutes to receive the target number of 10-12 players. As the result, there was shorter 

time for each game session and then knowledge exchange occurred less than the expec-

tation. Another limitation was the number of players that the game can support. The 

green roof game is a 3D board game. It was difficult to prepare many sets of game to 

support many players at the same time due to the limited budget.  

To improve the game use, the time setting could be more flexible (20-30 minutes) 

and pay more attention to the debriefing. For future study, there were suggestions from 

the participants that 1) more plant species such as pollutant absorbing plants and other 

indigenous species should be added to the game to increase more knowledge and 2) the 

green roof game should be modified to the computer or mobile phone version for widely 

use by public. 

4 Conclusion 

Green roof provides many ecosystem services but there is a lack of integrative research. 

Moreover, to promoted green roof construction as the way to increase green space in 

many cities, knowledge about ecosystem service green roofs should be considered. In 

this study, the green roof 3D board game was created. After testing, we concluded that 

the game could be used for share learning on the green roof ecosystem services. More 

works will be carried out based on the suggestions from players and the game will be 

tested with university students from different faculties to test the feasibility of game for 

teaching in related topics, such as ecology and landscape and urban management. 
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Appendix 

Appendix 1. Questionnaires about green roof knowledge for the pre- and post-test 

Appendix 2. Assessment for game collective learning and satisfaction 

No Criterion: Ability of board game for collective learning 
Score 

1 2 3 4 5 

1 Playing the game helps me to understand more about 
green roof benefits. 

2 The game is easy to play and is not complex 

3 Playing the game makes me want to increase green 
space at my residence. 

4 I want to transfer the knowledge from this game to 
other people if I have a chance. 

5 Game atmosphere is fun and is not stress 

6 Staff are friendly 

No 
Criterion: Satisfaction of participants in the game ad-

vantages, equipment, and process 
Too 

small 
Suitable 

Too 
large 

1 Size of board game 

2 Number of plant types 

3 Number of plants 

4 The given time for creating own green roof 

5 The given time for conclusion 

6 The given time for overall of game session 

No. Green roofs characters Yes No 

1 
Green roofs are only rooftop with installation of growing media and 
plants. 

2 
Ratio of green space area per person in Thailand is similar to the interna-
tional standard. 

3 
Green roofs can provide 4 benefits including global warming mitigation, 
scenery provision, habitat provision, and product provision. 

4 Green roofs can help to decrease building temperature and air pollution. 

5 Green roofs can play the role as habitat for some resident birds. 

6 
Scenery on green roofs can be used to attract tourism and to be learning 
center. 

7 
Diversity of plants on green roofs can help to provides habitat for several 
animals. 

8 Green roofs can increase waste water of the building. 

9 Green roofs are suitable for growing small flowers. 

10 
Green roofs are the alternative way for increasing green space in urban 
area. 
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Abstract. We created and used the “Community forest” card game with lo-

cal villagers and teachers for collective learning on the community forest 

ecosystem components and services. The game composed of game board 

and set of photo cards. The game board, A3 size, contained the community 

forest background and boxes containing short sentences for players to read 

and match with the photo cards and ecosystem service cards. Photo cards 

represented some ecosystem components including trees, soil fauna, mush-

rooms, fishes, birds, bamboo rat, some non-timber forest products, and car-

bon dioxide. We designed the game for small groups of players, 2-5 players 

per group. Practically, we invited 2 or 3 representatives from 7 villages and 

2 teachers in Lainan Subdistrict, Nan province, northern Thailand. To play 

game, players read and discussed the clues in each provided box and related 

cards to stick on the box. The fastest group to complete their tasks will be 

the winner. We selected some groups to present their results and compare to 

each other. Then, we discussed the interactions among ecosystem compo-

nents and importance of community forests in the form of ecosystem ser-

vices. Final debriefing was then carried out and each group of players was 

asked to share their idea about conserving their community forest. The re-

sults showed that players could discuss and match the photo cards and the 

clues on the game board. More information about organisms, especially 

plants and animals, in community forest was shared among players. Finally, 

players suggested making the larger sizes of card and clue font for better 

visualization. Teachers also wanted to use this game at local schools with 

their primary school students. 

Keywords: interactions, non-timber forest products, card game, northern Thailand. 
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1 Introduction 

Community forest plays an important role for local people, especially in rural area. 

In Northern Thailand, nowadays, rapid land use change created a reduction of 

community forest cover. Community forest edge is usually invaded by cash crops 

resulted in the smaller size of the forest. In long term, this might the quality of for-

est ecosystem. Based on the literature review from the ThaiList database 

(www.tdc.thailis.or.th/tdc/basic.php), we found that most of the research focused 

on social and economic issues (e.g. rule and regulation setting up process, in-

volvement of local people to create management action plan, value of non-timber 

forest products). There is a lack of study on ecosystem and integration of socio-

economic and ecosystem aspects. For sustainable natural resource management, 

understanding the interactions among ecosystem components is important [1]. 

Moreover, increasing level of understanding about the important of natural re-

source among stakeholders is also important because different resources have dif-

ferent value for different stakeholders [2]. To create the shared learning and in-

crease level of understanding among stakeholders, game is selected as a tool 

because it has been proved as an effective tool for learning in natural resource 

management [3, 4, 5, 6]. Therefore, we select a community (seven villages) at 

Lainan Subdistrict, Nan province, northern Thailand where community forest deg-

radation has been occurred. In this study we aimed to create a simple game based 

on the scientific studies in community forests at Lainan Subdistrict, Nan province, 

northern Thailand, and to use the game it with concerned stakeholders in order to 

make them understand the interactions among key components in the community 

forest ecosystem.  

2 Methods 

The “Community forest card game” was created based on the scientific results 

from the previous studies in seven community forests, including non-timber forest 

products [7], carbon storage change [8], diversity of mushroom [9], soil fauna 

[10], fish [11], bird [12], and bamboo rat [13]. The objective of using game were 

to facilitate the understanding on the interactions among ecosystem components to 

concerned stakeholders and to discuss on future management of the community 

forest. The game composed of key components of the community forest, 

includings mushrooms, trees, soil fauna, birds, fishes, mammal, and carbon 

dioxide (representing greenhouse gas). These components were represent by 

images. They were printed as a small card to stick on the game board. The game 

was tested with undergraduate students at Chulalongkorn University before using 

with local stakeholders.   
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3 Results and discussion 

3.1 Community forest card game   

Purpose: The Community forest board game was created and used for learning 

about the community forest ecosystem components, services and relationships 

among them. 

 

Game board: A3-sized game board with showed in Figure 1. It contains plain 

white boxes with hint phrases that refer to a specific resource card (Appendix). 

Boxes are grouped by type of components or services with arrows show interac-

tion between each of them. Game board is divided into 2 main sections: ecosystem 

components and ecosystem services. Ecosystem component section is located in 

two-third area from the left of game board containing 36 white boxes that showing 

interaction between trees, soil fauna, mushrooms, fishes, birds, bamboo rat, some 

non-timber forest products, and carbon dioxide which are selected key compo-

nents of the community forest ecosystem. Ecosystem services section is located in 

remaining one-third area in the right containing 15 white boxes: 3 boxes in brown 

background for matching with cards and the rest boxes asking for opinion of play-

ers about forest conservation method in grey part and indirect services from the 

ecosystem in purple part. 

 

Resource cards: A set of game composes of 51 cards (see the card set in 

http://gg.gg/ai90c) of 3.5 cm x 5 cm, 39 photo cards represent components or ser-

vices including trees, soil fauna, mushrooms, fishes, birds, bamboo rat, some non-

timber forest products, carbon dioxide and foods, and 12 blank cards for players to 

write their opinion after discussion. 

 

Other equipment: In order to run game smoothly, adhesive or pins are required to 

stick cards on game board as well as pen for writing opinion on blank paper cards 

should be prepared. 

 

Game setting and how to play: This game is designed to play in group of 2 to 5 

people, compete with other groups. Numbers of group are depended on numbers 

of participants. The game is divided into 2 steps, card playing and brainstorming. 

In card playing step, players discuss and stick 39 photo cards to match hints in all 

boxes in the game board. The fastest group with correct answer is the winner. 

Then, players were moved to brainstorming step. In this step, there is no competi-

tion. Players played on 12 blank white cards by discussing and writing down their 

opinions based on the topics on the boxes and stick to the game board. After 

brainstorming, the debriefing session was conducted by presentation of results 

from each group. Then, the game leader conducted a general discussion about the 
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interactions among ecosystem components and importance of community forest in 

form of ecosystem services from different stakeholders’ points of view.   

Actual participants in a field workshop: Participants in the gaming working 

were 16 villagers of Lainan Subdistrict, five Lainan Subdistrict Administrative 

Organization representatives, and one teacher from Ban Tha Lee School. After 

playing game, they were asked to evaluate the obtained knowledge and suitability 

of the workshop using a post-activity questionnaire.  
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Fig. 1. Game board represents two main parts of ecosystem (components and services) 

with arrows representing interactions. 
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3.2 Results from gaming session 

During the gaming session, players understand the gaming features. Although the 

hints were short, but they attempted to discuss and share opinion in the group to 

match the cards with the hints on the game board (see Fig. 2). They spent around 

30 minutes to complete the gaming session. Most of the groups start by matching 

the easy cards that they know the answer first, while left harder one behind and 

discussed in group to take final answer together. Some of completed game board 

is shown in Figure 3. We observed that rather than competition to win the other 

groups, each group try to exchange their knowledge with each other on the organ-

isms that they have in mind based on the hints. They also attempt to explain within 

group how each group of components in game board links to each other. As the 

results, knowledge on community forest organism was shared.   

Fig. 2. Participants discuss and share the knowledge during gaming session. 

Fig. 3. Examples of completed game boards. 

3.3 Self-assessment of learning 

Self-assessment results showed in Table 1. We found that scores were increased 

compared with pre-activity, including understanding about community forest 
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components (+2.3 pts), interaction between components and important of commu-

nity forest (+2.1 pts) and ecosystem services of community forest (+1.4 pts). 

Moreover, after debriefing, many of them said that their community will be better 

in the future if all villagers understand the important of community forest. They 

also wanted to have more villagers to play this game in order to provide more fea-

sible and appropriate management strategy. We could infer that the game could 

improve understanding of players when they play by rules, analyze and discuss 

about its content [14, 15].  

Table 1. Participants’ self-assessment score before and after gaming session 

Assessed subject 
Average Score (max = 10 pts) 

Before game After game 

Community forest components 5.9 8.2 

Interaction between components and important of 

community forest 

6.8 8.9 

Ecosystem services of community forest 3.7  8.7 

3.4 Limitations and suggestion for the further study 

After workshop, players explained that the cards were too small for them to see. 

They suggest researcher to enlarge the size of cards. Moreover, they suggested re-

searcher to provide longer hints because many villagers do not have biological 

background. Therefore, to improve the effective use of this game, the card size 

and game board will be enlarged. For future study, the researcher takes into ac-

count the suggestion from players that they want more villagers to play. So, the 

improved game will be tested with more stakeholders.  

4 Conclusion 

Understanding the interactions among ecosystem components and, increasing lev-

el of understanding about the important of natural resource among stakeholders 

are important factors for sustainable natural resource management. This study cre-

ated a simple game from the existed results from scientific studies in community 

forests and used with local villagers. Based on the results from self-assessment, 

discussion during gaming session, debriefing session and request to conduct more 

session with more villagers, we concluded that our game could be used to increase 

understanding on the interactions among key components in the community forest 

ecosystem with the funny atmosphere. 
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Abstract. The purpose of the paper is to develop a methodology for environ-

mental learning which enables qualitative understanding of environmental bur-

dens.  The tool used in the methodology is named Environmental Learning 

Board, and it uses the Materials Flow Diagram of Green Multi-dimensional 

Bookkeeping System (Green MDBS).  Green MDBS is an environmental in-

formation system that enables bottom-up aggregation of environmental burdens 

data grasped in an individual process.  In Green MDBS, all materials are re-

garded as “potential environmental burdens”, which means that input or output 

of any material has a possibility to affect the environment.   In order to reduce 

environmental burdens accurately, it is important that the types of materials and 

services are grasped prior to quantitative measurement and calculation.  Thus, 

the first step of the Green MDBS is to identify types of all materials and ser-

vices, related to a relevant process.  It was suggested that this first step could be 

used as a simulation tool for environmental learning, in the previous research. 

In this paper, a methodology for environmental learning by using the Environ-

mental Learning Board is provided and some results of implementing in univer-

sity classrooms are shown.  Then, some challenges to apply the methodology to 

active learning concerning environmental burdens in daily and economic activi-

ties are discussed. 

Keywords: Green Multi-dimensional Bookkeeping System (Green MDBS), 

Environmental Learning, Potential Environmental Burden, Green Management. 

1 Introduction 

The earth is a closed system, except for energy, and carrying capacity of the earth is 

not infinite.  Human society should take into consideration resource constraint, and 

current generation takes responsibility to hand over the sustainable earth to future 

generation, through adequate green management. 

 Green management can be implemented adequately, based on assessment of relat-

ed environmental burdens which may affect the environment.  Although conventional 

methods such as Life Cycle Assessment (LCA) of a product are useful for estimation 

of environmental burdens and their impacts, implementation has some difficulties. 

Firstly, it is a top-down style.  In other words, certain experts need to gather infor-
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mation on the whole process.  In the case of the analysis of a supply chain, it is diffi-

cult for even the core company to access far companies in the supply chain.  Second-

ly, only some specific environmental burdens such as carbon dioxide and water are 

targeted, in many cases.  Thirdly, these methods are used only by a slight part of 

companies that have introduced green management. 

Zaima ]1], and Zaima, Deguchi and Lee [2] has developed a methodology named 

Green Multi-dimensional Bookkeeping System (Green MDBS), which enables bot-

tom-up aggregation of environmental burdens data and implementation by anyone on-

site.  The first stage of the Green MDBS is to identify types of all materials and ser-

vices as “potential environmental burdens”, related to a relevant process.  Zaima, Lee 

and Deguchi [3] suggested that the process of the first stage could be used as a simu-

lation method for environmental learning. 

The purpose of the paper is to develop a methodology for environmental learning 

that enables qualitative understanding based on the first stage of Green MDBS.  The 

tool used in the methodology is named “Environmental Learning Board”.  In this 

paper, some results of implementing it in university classrooms are shown, and some 

challenges to apply the methodology to active learning concerning environmental 

burdens in daily and economic activities are discussed. 

The rest of this paper is organized as follows.  Section 2 provides a definition of the 

term “potential environmental burden” and discusses necessity of a new tool for 

qualitative understanding related to environmental management.  Section 3 explains 

objectives, targets and outlines of the new methodology by using the Environmental 

Learning Board, based on Green MDBS.  Section 4 shows some implementing results 

of the environmental qualitative learning and discusses availability, limitation of the 

new methodology.  And some research challenges for an application to active envi-

ronmental learning are remarked.  Finally, Section 5 concludes the paper. 

2 Necessity of Qualitative Environmental Learning 

2.1 Concept of the Potential Environmental Burden 

In general, the term of “environmental burden” means something that would have 

negative impact on the natural environment, and it is defined as invested natural re-

sources and generated unnecessary materials such as pollutants and wastes.   Howev-

er, whether the generated material is necessary or not depends on social and scientific 

situations such as culture, technology, environmental policy and developing stage of 

the society.  For example, in Japan, used PET (polyethylene terephthalate) bottles of 

beverages have been collected and recycled since the environmental policy for the 

cyclic society was enacted.  But they had been incinerated as general wastes before 

the policy.   

There is no activity, product and material that is not related to any environmental 

burden.  For example, washing clothes uses water resources and dirty water is 

drained.  Although rice is one of the basic foods, it becomes unnecessary when toxic 

chemicals are detected or after it stored for a long time. 
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In this research, a new concept of “potential environmental burden” is defined as 

all materials relating a certain process or an activity.  It means that any material has a 

possibility to give some impacts on the natural environment.  And a material is de-

fined as something which is invested or used, or something which is generated or 

emitted, in a process.  In other words, materials means those that would affect the 

natural environment as environmental burdens related to the process.  Materials, 

which are invested or used, include resources, energy, raw materials, machines and 

equipment.  Materials, which are generated or emitted, include products or services, 

by-products, pollutants and wastes.  

2.2 Necessity of a Tool for Qualitative Understanding 

There are some tools of environmental learning for understanding environmental 

burdens.  Environmental Shopping Game and Environmental Accounting Housekeep-

ing Book (Kankyou Kakeibo) are representative tools. 

The former, developed by Matsumura and Miyake [4], is a card game of shopping. 

Participants of the game select cards of food shops, transportation, and foodstuffs.  

After shopping, participants study emission of carbon dioxides which has been calcu-

lated from weight and transport distance of each food as “Food Mileages”.   Food 

Mileage was defined by Nakata [5], which was extended the concept of Food Miles.  

Although the original Food Miles focused mainly domestic foods, Food Mileage in-

cluded transportation from abroad and enabled to compare with carbon emission be-

tween nations.  The calculation of the Food Mileage is related to the distance of plac-

es between shopping and production, that is, where the foodstuffs come from.  While 

the tool reveals invisible environmental burdens from shopping, Green MDBS focus-

es environmental burdens on site, grasps the data, and sends it from a process to the 

next process. 

The latter was developed by Morioka and Sueishi [6] and the purpose was to pro-

vide a new tool for voluntary approach of environmental policies.  Environmental 

Accounting Housekeeping Book enables to calculate environmental burdens concern-

ing daily activities such as energy consumption, its related emission of carbon diox-

ide, water resources consumption and disposal of garbage [7].  The Environmental 

Accounting Housekeeping Book has been arranged for students in various grades as 

well as households.  Fukushima, Yamada and Hirao [8] applied it to an environmental 

management system concerning daily activities.  Although their system also involves 

analysis of materials flow, Green MDBS consists of three components as explained in 

next section and it enables to apply to a learning tool on site. 

Those tools focus volume numbers of environmental burdens.  It goes without say-

ing that quantitative understanding of environmental burdens is important.  However, 

before quantitative understanding, it is also necessary to understand that all activities 

can have relationship with environmental burdens, though there are differences in 

degree.  In addition, in order to reduce environmental burdens accurately, the types of 

materials and services must be grasped prior to quantitative measurement and calcula-

tion.  However, environmental learning of potential environmental burdens has not 

been into both conventional evaluation methods such as LCA and existing environ-
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mental learning tools such as Environmental Shopping Game with Food Mileage and 

Environmental Accounting Housekeeping Book. 

3 Objective and Outline of the Environmental Leaning Board 

3.1 Objective and Target of a New Learning Methodology 

The objective of environmental learning in the research is to deepen qualitative un-

derstanding of potential environmental burdens and to understand economic meanings 

of managing them.  However, as the first stage, this paper suggests a methodology 

based on the material flow diagram of Green MDBS for environmentally qualitative 

learning and discusses further research challenges.  The feature is to grasp all types of 

materials relating a focused process, to understand their aspects of potential environ-

mental burdens, and to consider the significance of management. 

The targets of the environmental learning are both business persons and students.  

Originally, Green MDBS was suggested for corporate environmental management.  

However, it has become clear that Green MDBS can be applied to any type of process 

or activity including daily life.  Therefore, those who can understand the meanings of 

environmental burdens can be targeted. 

3.2 Outlines of Green MDBS 

Green MDBS consists of three components: a Material Flow Diagram related to a 

focused process, its Multi-dimensional Bookkeeping Table, and its algebraic expres-

sion by Exchange Algebra.  Although the general bookkeeping describes all transac-

tion events in monetary number, the Multi-dimensional Bookkeeping Table in Green 

MDBS involves description in both monetary and physical numbers.  Thus, units of 

the numbers are diverse.  In addition, Exchange Algebra provides a calculation sys-

tem.   Multi-dimensional Bookkeeping System and Exchange Algebra, which is the 

base for Green MDBS, were developed by Deguchi [9]. 

Although the three components can be transformed among them, Green MDBS 

takes a stepwise method as shown in Fig. 1.   

Green MDBS starts from the Material Flow Diagram in order to grasp names and 

kinds of all materials and services as potential environmental burdens concerning the 

process.  Here, a service means an activity which uses managerial resources in a pro-

cess.  Managerial resources include human resources, machines and equipment, in-

formation and knowledge, and capital and budgets.  Methods for measurement and 

calculation, and units of description depend on kinds of environmental burdens. 

Methods and units can be determined after kinds of environmental burdens are 

grasped.  It is not until kinds of environmental burdens become clear that their numer-

ical values can be described in the Multi-dimensional Bookkeeping Table and Ex-

change Algebraic representation.  Green MDBS can be applied to reconsider the pro-

cess and product designing. 
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Fig. 1. Three components of Green MDBS 

3.3 Environmental Learning Board based on Material Flow Diagram 

As mentioned above, a material is defined as something which is invested or used, or 

something which is generated or emitted, in the process.  Materials can be classified 

into six categories basically.  A process can be expressed as a flow of materials with 

six categories of them as shown in Fig. 2. 

In this research, a tool based on the Material Flow Diagram of Green MDBS is 

named “the Environmental Learning Board” and is used for qualitative understanding 

of potential environmental burdens. 

Fig. 2. Material Flow Diagram of Green MDBS as the Environmental Learning Board 

The first category of materials is “Main output” which is the target of the process. 

It is indicated as the box “C” in Fig. 2.  This category includes products, parts and 

works in progress (WIP).  It includes both tangible materials and intangible ones. 
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The second category is “Machine, equipment and tools” of managerial resources 

which are used in the process.  It is indicated as the box “A” in the figure. 

The third category is “Main input” used for providing the main output.  It is indi-

cated as the box “B” in the Fig. 2. 

The forth category is “By-product” produced in the process.  It is indicated as the 

box “D” in the figure.  Some by-products need post-processing such as purification 

and chemical treatment.  Some by-products can be directly used or sold as resources 

or products.  This category includes both types. 

The fifth category is “Light, heating and water” related to using machines, equip-

ment and tools in the process.  It is indicated as the box “E” in the figure.  This cate-

gory includes electric power, fuels, and water utility. 

The sixth category is “Wastes and pollutants”.  It is indicated as the box “F”.  Some 

wastes and pollutants need purification, but some are emitted into the air or drainage 

without any treatment.  This category includes both types. 

 

3.4 Economic Aspects of Managing Potential Environmental Burdens 

For each of potential environmental burdens described on boards A to F in Fig. 2, it is 

desirable to "be in an appropriate amount" or "to reduce", but the content of each 

management and its economic meaning are different.  By using the Environmental 

Learning board, it is possible to learn meanings including economic aspects of reduc-

ing and quantifying the potential environmental burdens described in each box.   

As for the machine / equipment / tool in box A, maintenance of production facili-

ties leads to improvement of production efficiency, and it is useful for long-term use, 

avoiding troubles.  In addition, although the renewal of old machines requires initial 

investment, the utility costs are reduced, after the payback period.  As for the main 

input in box B, reduction of resources and materials to be invested will improve re-

source productivity and reduce the cost of purchasing resources and materials. 

As for the main output in box C, even for the main output, it is desirable appropri-

ate volume of production, not only from the aspects of environmental impact but also 

from the economic side.  The reason for this is that storage costs increase and useless-

ness is generated as the inventory of parts and products increases.  In case of the out-

put with the expiration date, excess will result in disposal, its environmental burden 

will increase and cost for disposal will also be required.  Also as for the by-product in 

box D, even if the by-product can be used or sold, it is desirable to reduce output vol-

ume or make it appropriate.  Particularly, when additional processing such as purifica-

tion is required, the environmental burden and cost for doing so will increase. 

As for taking the supply of light, heating and water described in box E, saving its 

use will reduce the fee for using them, which leads to an improvement in productivity 

concerning energy and water.  As for wastes and pollutants that need processing, and 

materials emitted into the air or drainage, written in box F, reducing emissions leads 

to reduction in measures and processing costs. 
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3.5 Procedures of the Environmental Learning 

Learning by using the Environmental Learning Board can be done in groups or indi-

viduals.  It can be implemented in workshop style to share information and under-

standing, when the number of participants is relatively small: the manufacturing site 

of a company and classes of small number of students.  

Learning is performed according to the following procedure from Step 1 to Step 5. 

Step 1. The facilitator explains the purpose of implementation and shares it with 

participants.   

Step 2. Participants list their tasks at the site.  In case of educational purposes, par-

ticipants are asked to write about five activities related to their own part-time job or 

daily life behavior.  Each task or action is called a "process", and participants are 

asked to select one of the processes for thinking the material flow. 

Step 3. The material flow of the process is created by the following procedure.  

First, fill in the process name in the A box and write names of machine or equipment, 

or tools used in the process.  Next, put the main input and output of the process in 

boxes B and C.  In addition, if there is a by-product, put it in the D box.  As for the 

lighting, water, and heat, put them in the box E.  Finally, wastes and pollutants, 

whether or not be required treatment or not, are placed in the box F.  

Step 4. After facilitator explains that all materials filled in the six boxes are regard-

ed as potential environmental burdens, participants are asked to discuss on which of 

them seems to be more important than others for management or reduction at the site. 

Step 5. Participants are asked to consider their economic aspects concerning the 

management of the selected environmental burdens, and lastly the facilitator explains 

the meanings of management in all boxes, as mentioned in the above section. 

4 Results and Discussion 

4.1 Results of Implementation in Large Classroom 

The learning by using the Environmental Learning Board in the large classroom was 

conducted two times at the Kyoto Sangyo University on November 9, 2015 and No-

vember 8, 2016.  The purpose was to understand Input-Process-Output (IPO) analysis 

of materials flow and the concept of potential environmental burdens.  In those cases, 

although all steps from Step 1 to Step 5 were implemented, in both Step 4 and Step 5, 

workings by students were omitted because of time restriction.  That is, the facilitator 

explained that all materials filled in the six boxes should be regarded as potential 

environmental burdens.  Then the facilitator taught economic aspects of managing 

potential environmental burdens, as explained in section 3.4. 

The numbers of participants were 178 and 152, and the numbers of adequate de-

scribing were 171 and 145, respectively.  The items written by students in the latter 

case is shown in Table 1.  As for each written worksheet of individual student, what 

process was focused and whether it was adequately written were checked. 

From the Table 1, in both cases, the most frequently described item was cooking 

such as cutting, boiling, frying, and baking.  The variety of items ranged widely, in-
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cluding washing, cleaning, displaying, cashier, packaging, delivery, serving, ordering, 

inventory, manufacturing, and other activities. 

Table 1. Result of implementing in large classroom 

4.2 Results of Implementation in Small Classroom 

The learning by using the Environmental Learning Board in the small classroom was 

conducted at Kyoto Sangyo University on April 13, 2018.  The purpose was to under-

stand that there are potential environmental burdens around own activities.  In addi-

tion, it was the initial workshop for starting the new seminar to study environmental 

business and management.  Participants were 8 students.  Although two of them en-

tered the seminar at the first request, they do not have much knowledge about the 

environmental issues.  The rest students chose the seminar that was not filled with 

capacity after their failing in the selection of the desired seminar, and they do not 

have so interests in the environmental issues.  

The workshop was conducted as follows.  Firstly, individual students wrote in the 

Environmental Learning Board according to the procedure from Step 1 to Step 3. 

Secondly, the students were divided into three groups near sitting, then each student 

took a presentation on their description.  Thirdly, as for Step 4, the facilitator ex-

plained the concept of potential environmental burdens and then asked students to 

discuss which item they thought it should be reduced or managed adequately.  Each 

group presented the results of discussion.  Finally, the facilitator conducted to make 

students find the common points and explained the meanings of managing environ-

mental burdens as Step 5.  Then students described some comments in the worksheet. 

The results are shown in Table 2.  Each student’s worksheet of Environmental 

Learning Board is omitted for space limitation. 

Items Number
Cooking (cutting, boiling, frying, etc.)

including both jobs and daily activities
62

Washing (dishes, clothes, cars, etc.)

including both jobs and daily activities
23

Cleaning (rooms, bathrooms, etc.)

including both jobs and daily activities
16

Displaying 14

Cashier / Accounting 7

Packaging / Wrapping 4

Delivery 3

Serving dishes 3

Ordering 2

Processing / manufacturing 2

Inventory 1

Filling gasoline 1

Others (daily activities except for cooking,

washing and cleaning)
7

Others (not adequately written) 7

Total 152
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Table 2. Description of each student and discussed item of each group 

All three groups pointed out the food-loss as the most serious item.  The students 

who described the item suggested that its volume seemed large.  Although the wastes 

are weighed in the cutlet shop, others do not measure, and any effort to be reduced 

has not be done in all stores.  Students discussed that every food shop consists of un-

skilled part-time employees mostly and that the food-loss would link to the cost.  

Then students found that reduction would accompany managing and measuring ade-

quately.  Students felt the worksheet interesting because they could reconsider their 

daily behavior by investigating IPO of materials flow. 

4.3 Discussions 

From twice implementation in the large classroom, it has found that Environmental 

Learning Board is fit to describe the IPO of materials flow of a wide range of pro-

cesses, including daily activities and jobs.  From implementation in the small class-

room, Environmental Learning Board can be used for a communication tool concern-

ing environmental burdens of focused processes. 

Limitation of this paper is as follows.  Although the goal of the research is to de-

velop a methodology for qualitative environmental learning as active learning, this 

paper is in the first stage of the research and has just confirmed availability of describ-

ing various processes and possibility of communication among participants. 

In further research, the following two challenges are necessary in order to improve 

the methodology for using as active learning.  One is to incorporate a questionnaire 

which can confirm whether participants understand accurately potential environmen-

tal burdens and environmental burdens that should be managed.  The other is to in-

corporate a tool which can stimulate discussion among participants and can assess 

their meanings. 

5 Concluding remarks 

Although there are several estimating or learning tools to understand environmental 

burdens, they are quantitative approach, that is, they focus on numerical value of ma-

terials.  Qualitative approach is more important, because what types of potential envi-

ronmental burdens are related to the process should be grasped before numerical 

Group

ID

Student

ID
Process described

Discussed item that

should be reduced

1 frying potatos at a fast food shop

2 taking a bath in daily life

3 unpacking and displaying goods at a supermarket

4 making fried rice at a noodle store

5 controling quality of pool water

6 unpacking and displaying goods at a supermarket

7 cleaning the bathroom at house

8 frying foods at a cutlet restaurant

fried potatos that

remains unsold after 7

minutes passed

fried rice that fell from

the frying pan when

making

failed fried foods and

remaining materials

A

B

C
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evaluation.  This research presented a methodology for environmental learning with 

Environmental Learning Board based on the material flow diagram of Green MDBS.  

From implementing in classrooms, it was found that the tool was fit to a wide range of 

processes and to communication among participants.  Further researches are to incor-

porate tools for assessing the effectiveness of learning and communication, as men-

tioned above, to establish a learning methodology by implementing repeatedly, and to 

apply it on site for starting or improving corporate environmental management. 
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Abstract. The new Japanese National Course of Studies intends to cultivate 
generic skills with the cooperation of each subject area in a “Period for Integrated 
Study.” To achieve this purpose, this study aims to develop a virtual lesson game 
for teacher education to improve teachers’ instructional style. The game engages 
teachers in two lessons, an introductory lesson and an advanced lesson. To design 
and conduct appropriate lessons, teachers need to understand a student model that 
represents the mental model of learners who achieve the instructional goal. To do 
so, this study adopts my “Warp and Woof model of problem-solving” and 
provides teachers with feedback by changing the situation according to teachers’ 
choices in the game. 

Keywords: Warp and Woof Model, virtual lesson game, student model, teacher 
education, period for integrated studies 

1 Introduction 

According to the research outcomes of learning science [3], general strategies, meta-
cognitive skills, and domain-specific knowledge are all elements of human intelligence 
and expert performance. Moreover, instructions for general strategies should be 
metacognitive aware and informed. 

Although people tend to list various all-purpose competencies necessary to cultivate 
as twenty-first century skills, Matsuda [5] stated that these can be integrated with prob-
lem-solving abilities and proposed the “Warp and Woof model” of problem-solving 
(Fig. 1). The model clearly describes a framework for utilizing ways of viewing, think-
ing, and acquiring domain-specific knowledge by associating these with a problem-
solving procedure, and will play the role of meta-cognitive knowledge. His team clari-
fied the elements of the model in each subject area based on the model and developed 
gaming instructional materials; the resulting educational effects were then examined. 

However, the effectiveness of the model is associated with its being understood and 
utilized by teachers. To achieve this purpose, I adopted a similar approach for equipping 
teachers to use my instructional method based on the model for students. Specifically, 
I developed a virtual lesson game for teacher education according to the framework of 
the gaming instructional materials designed for students. 
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2 

Fig. 1. The Warp and Woof Model of problem-solving: The common framework 

To develop the virtual lesson game, I have developed the “Instructional Activities 
Game (IAG)” system [4]. The IAG has two modes for performing virtual lessons, and 
although the goal of the study is to develop a game board for a “Simulated Teaching 
Game” carrying out virtual lessons based on teachers’ lesson plans, in this paper, I de-
sign a sample game by using the “Decision-Making Game” to carry out lessons by 
choosing options in the given lesson plans. 

2 Basic Design Principles of a Virtual Lesson Game 

Twenty-first century skills are generic skills and it is necessary to cultivate them by 
cooperation among subject areas while raising problems in daily life and carrying out 
problem-solving activities in each subject area. To this end, it is necessary to set a les-
son where students can perform problem-solving activities in a unit plan before chang-
ing the instructional method to individual lessons, and to provide instructions on how 
to solve problems independently by using the learning outcomes of each lesson before-
hand. 

To emphasize the necessity of cooperation between lessons, a virtual lesson game 
consists of two lessons, an introductory lesson that emphasizes knowledge acquisition 
and understanding, and an advanced lesson that involves problem-solving activities. I 
consider two methods to provide teachers with experience in these two lessons. The 
first one is to show the process of changing the student model by carrying out an 
introductory lesson, and to let teachers know how much students can carry out problem-
solving activities independently in an advanced lesson, or require assistance by 
reviewing how much of the introductory lesson should be improved. The second 
method is to carry out an advanced lesson to clarify the required pre-conditions for 
students to perform ideal problem-solving activities, then to let teachers consider 
devices of instruction in the introductory lesson to satisfy such pre-conditions. In this 
method, teachers are prompted to recognize that the objectives of an introductory lesson 
are too high to achieve if they want to conduct an ideal advanced lesson, such that 
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students perform problem-solving activities independently without instructions or 
support. They also understand the necessity of stepwise instructions and devices to 
support individuals according to the various levels of students’ goal achievement. 

The difficulty of the instructions depends on individual differences in a class; its 
degree is changed by instruction in the introductory lessons and this affects the 
difficulty of instruction in the advanced lesson. Therefore, to emphasize the necessity 
of cooperation among subject areas, students’ situations at the beginning of an 
introductory lesson should change according to whether a teacher assumes such 
cooperation. There are further options to determine students’ situations at the beginning 
of an introductory lesson, such as emphasizing the necessity of preparing for entrance 
examinations, showing examples of problems in daily lives, and explaining how to 
utilize ways of viewing and thinking in each subject area. 

Although one of the two lessons may mainly consist of explanation and exercises 
for knowledge acquisition and skill training, and the other may be a student-centered 
and problem-solving type of lesson, this should not necessarily be assumed. Therefore, 
both types of methods should always be offered as instructional choices. The choice of 
instructional content is the same because it will be necessary to conduct the instruction 
again in the advanced lesson if students did not retain the learning outcomes of the 
introductory lesson. After all, it is not necessary to design two different games for two 
lessons, but to design a game so that the two types of lessons may be changed anytime. 
In dividing a game into two parts, the mode is to make a unit plan before conducting 
the virtual lessons that will be required instead. 

3 Design of a Virtual Lesson Game 

To design and evaluate a lesson, some model of the teacher’s knowledge about lesson 
plans is required. Thus, this study refers to the model of Matsuda et al. [8] to realize the 
computer simulation of lessons [8] by integrating outcomes of cognitive science into 
Yoshizaki’s “Teacher’s Decision-making Model in a Class” [9]. In their models, a 
lesson plan is understood as a series of lesson flows, sections, and five elements 
organized hierarchically, as shown in Fig. 2. 

Fig. 2. Matsuda et al. [8]’s Model of Lesson Planning: A Series of Five Elements 

According to this model, the difference between the introductory and the advanced 
lesson will be expressed as a difference in lesson flows. Although a game board of the 
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Action Contents
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Decision-Making Game consists of a series of states corresponding to five elements, it 
is necessary to consider the design of the game at the level of the lesson flow. Because 
teachers using this game do not understand the Warp and Woof model sufficiently, they 
may use a traditional lesson style. Therefore, the game should permit teachers to choose 
either the usual lesson style or one corresponding to Fig. 1. 

3.1 Lesson Flow Pattern Corresponding to the Warp and Woof Model 

The easiest way to match the models of Figs. 1 and 2 is to match the woof to sections, 
after matching the warp to the flows depicted in Fig. 2. Although the woof is common 
among warp processes and subject areas, the model for each subject area should be 
shown in more detail by paraphrasing [7]. Moreover, in an introductory lesson, a 
guidance activity may be performed at the beginning of the woof activities, or a review 
activity may be performed at the end. If those activities are not performed in the 
introductory lesson, it may be necessary to do them in an advanced lesson. 

3.2 Traditional Lesson Flow Pattern 

Lesson plans familiar to Japanese teachers adopt the common lesson flow, 
“introduction => main activity => summary.” A lesson plan described in this form is 
called an “abbreviated plan” and includes only some steps corresponding to the five 
elements in Fig. 2. On the other hand, a lesson plan that includes many steps of detailed 
information is called a “detailed plan.” The flow of an abbreviated lesson plan is 
common to all of the lessons, and does not clarify the type of activity, such as teacher-
centered and explanation-based, or learner-centered and oriented to problem-solving. 

Therefore, in this paper, I use flow and sections in the lesson flow script [7] to enable 
student teachers to make lesson plans for the Simulated Teaching Game. Flows in Fig. 
2 consist of “Understanding a problem,” “New concept/Term,” “Principle 
/Law/Procedure,” “Ways of viewing and thinking,” and “Application/Generalization,” 
as well as “Introduction” and “Summary.” They correspond to the classification of 
lesson contents or the target level of objectives. Sections in the script express the 
properties of information presented to students to prompt them to utilize specific ways 
of thinking. A combination of a flow and its sections indicates a principle of instruction 
for each main item of content in the textbook. If the problem-solving procedure is 
included under “Principle/Law/Procedure,” the scene for instruction of procedure in 
Fig. 1 can be clarified in the lesson plan. 

The teacher who has written only abbreviated lesson plans to this point may be una-
ble to describe sections explicitly. Therefore, section descriptions are optional. Moreo-
ver, the description of sections is better done with descriptions of a series of five ele-
ments as a virtual lesson game progresses (Fig. 3). 

3.3 Mechanism for Changing Learner’s Situations 

When teachers make lesson plans, they predict lesson situations as shown in Fig. 2; 
they then set out instructional intentions that indicate how they want to change the 
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situation. After that, instructional actions and contents are chosen to achieve the 
intentions. However, in this game, lesson situations, such as learners’ situations and 
remaining time, are anticipated by the game and shown to teachers by asking for their 
decision-making (Fig. 3). The gaps in the expected lesson states among teachers and 
within the game should be considered as clues to improve the lesson. To review the 
gaps clearly at the end of the virtual lesson, teachers are prompted to clarify the 
expected results of instruction at the end of each step. 

 

Fig. 3. Flow of the Virtual Lesson Game 

Most important learners’ situations are expressed as the acquisition status of each 
element in Fig. 1. In the Simulated Teaching Game so far, the learners’ situation has 
been expressed as an achievement level corresponding to Bloom’s taxonomy of 
educational objectives [2]. However, the “Warp and Woof model” assumes that 
knowledge is kept in the form of a frame [1]. As slots of the frame, the 5W1H (what, 
who, when, where, why, and how) and merit/demerits necessary to search appropriate 
knowledge for realizing the target good points identified in the Goal Setting process are 
required to utilize knowledge [5]. 

The reason for expressing knowledge in the form of frames is the close relation be-
tween activating knowledge and associations of knowledge. As relations to objective 
levels of the cognitive domains in Bloom’s taxonomy, the model assumes that 
“knowledge ⇒ comprehension ⇒ application” levels are the stages in which to fill in 
the slots in each frame, and “analysis ⇒ synthesis ⇒ evaluation” levels are the stage 
at which to create associations among frames. Relations are considered not to be binary 
but to have an intensity of degree according to cognitions concerning necessity and 
importance. In this model, the instilled knowledge is kept at a low intensity level and is 
hard to activate. To retain knowledge in long-term memory and make it easy to activate, 
students are required to search and learn elements of knowledge independently, and 
make positive associations between them and other elements and knowledge to recon-
struct, organize, and retain learning outcomes. 

To expect students to perform learner-centered activity in an advanced lesson, the 
elements in Fig. 1 should be mutually connected to achieve the level of analysis. This 
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Introductory Lesson + Advanced Lesson
Goal Setting Process

他教科・科目との連携2

他教科・科目との連携3

Outcomes of Jr. high school
Common framework of PS
Period of Integrated Study
Opt. subjects in the area

Aim of advanced lesson1
Action

Intention
clarify X
let ～ think X
remind ～ of X
associate X with Y

explain
demonstrate
write on blackboard
ask a question

Collect information

Aim of introductory lesson

Aim of introductory lesson

Aim of advanced lesson2

Aim of advanced lesson3

Goal setting

Just before adv. lesson
Prepare in usual lessons
Emphasize PS procedure
Emphasize ways of V&T

Description of learner’s 
understanding
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is the goal of the introductory lesson. However, the procedure of problem-solving and 
ways of viewing and thinking should be taught not in a specific lesson but in everyday 
lessons. In an introductory lesson, if a teacher focuses on instructing the students on 
new internal knowledge and associating it with each factor of Fig. 1 to help students 
utilize it, students are expected to achieve the goal. In contrast, it is too late if a teacher 
starts instruction on elements apart from internal knowledge (in Fig. 1) in the introduc-
tory lesson. 

3.4 Designing States of a Game Board at the Level of the Five Elements 

As mentioned previously, this game prompts a teacher to choose four elements out of 
five. When an instructional intention is described in its direct form, it designates the 
specific element of Fig. 1 and the required operation of the specific slot value, as well 
as other frames and slots that can be optionally associated. Another form is to specify 
an element and its target level in Bloom’s taxonomy. In these cases, it is better described 
when a teacher explains the target slot value and links it to other elements, or prompts 
the students to find and consider them. The consistency of intentions with actions and 
contents is evaluated for providing feedback. 

The choices in instructional actions are constituted according to the items used in the 
training system for lesson design and the Simulated Teaching Game so far [7]. How-
ever, in this study, evaluation of teaching skill is not required. Therefore, the categories 
of instructional actions, “explain,” “demonstrate,” “write on the blackboard,” “ask 
questions,” “promote,” “direct,” evaluate,” “provide feedback,” and others (check ab-
sence, distribute prints, etc.) are used with optional parameters, such as target students 
(all, one who raises their hand, and so on), devices of expression (show as a figure, use 
colored chalk, and so on), and subsidiary actions (while referring to a textbook/black-
board). 

Instructional contents are classified into procedures of problem-solving, ways of 
viewing and thinking, internal knowledge, external knowledge, meta-cognitive 
knowledge and study skills, problem topics, and others (method of computer use, etc.). 
These choices are shown as abstract messages classified by the above categories in the 
form of a hierarchical menu. The selected contents are evaluated as to whether they are 
useful to realize metacognitive aware and informed instruction, i.e., whether they ex-
plicitly explain the 5W1H to help students utilize knowledge practically. 

For example, “when” points out the activity in Fig 1 that requires utilization of the 
knowledge acquired. “Where” refers to the example cases and its problems as well as 
devices for applying the knowledge to them. “Why” explains the reason and purpose 
for using the knowledge. These questions are related to the slot names of a knowledge 
frame and chosen as instructional intentions. Therefore, if the game system has infor-
mation about the frame name and the slot name corresponding to each choice of in-
structional content, the game system can evaluate the appropriateness of the selected 
contents to the instructional intention. 

3.5 A Sample Game: Problem-based Learning in Mathematics 
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Ito and Matsuda [11] developed e-learning game material for problem-based learning 
in high school mathematics. It guides the method of utilizing learning outcomes of the 
unit “quadratic function” for everyday life through considering “Which choice leads to 
more profit: employment immediately following secondary school or after graduating 
from university?” This question promotes students utilization of mathematical ways of 
viewing and thinking as shown in Fig. 4 [10]. The processes for solving problems in 
keeping with this figure correspond to the Warp processes in Fig. 1. 

Fig. 4. Relation of Warp process to framework of mathematical ways of viewing and thinking. 

This instructional material prompts students to replace “profit” with other concepts 
such as “incomes” in the real world, and makes them easy to formulate in a mathemat-
ical world. It also teaches how to use functions to interpolate unknown parts of collected 
quantitative data corresponding to the replaced concept. Moreover, it promotes utiliza-
tion of spreadsheet software for visualization and numerical computation. It teaches a 
method to use not only to gain knowledge of quadratic functions, but also knowledge 
of various functions learned so far, and those one recently learned. 

In contrast, the typical example in many textbooks asks for the price of a good that 
will gain the maximum sales under the assumption of a linear function between prices 
and the expected number of sales. Because the condition is set up so that sales may 
become a quadratic function of prices, it can be solved only by applying knowledge of 
“max/minimum value of quadratic functions.” Use of quadratic functions becomes the 
main purpose of this problem and it does not intend to change the relation between 
prices and the expected number of sales in order to examine new problems. Therefore, 
a method to find a new problem by oneself is not taught and it does not cultivate the 
ability to utilize functions in daily life. 

Most mathematics teachers will teach the above-mentioned typical problem in an 
advanced lesson. On the other hand, I assume that Ito and Matsuda’s problem can be 
taught in the introductory lesson, and students will find and solve new and similar 
problems in an advanced lesson. Therefore, in order to prompt teachers to understand 
the necessity of lesson improvement, one requirement is to perform two virtual lessons 
not only in the sequence “introductory lesson ⇒  advanced lesson” but also as 
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“advanced lesson ⇒ introductory lesson” to clearly show the required achievement 
level of the advanced lesson. 

4 Summary and Future Perspectives 

This study designed a virtual lesson game to prompt teachers to change their teaching 
style. Teachers carry out two lessons, an introductory lesson and an advanced lesson, 
in a game. While playing the game, they are provided feedback information as learners’ 
situations based on my “Warp and Woof model of problem-solving.” 

After implementing some sample games, the effects need to be verified through their 
practical application in our university. During this application, I will pay attention to 
the effect of showing learners’ understanding based on the model. It is also necessary 
to reorganize a category system to describe lesson plans in order to construct evaluation 
rules in a game board of the Simulated Teaching Game. 
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Abstract. In economic education, it has become increasingly important for mid-
dle school students to acquire economic thinking. We developed an analog game 
using LEGO blocks for students to gain perspective on economic issues. In this 
game, we treated combined LEGO blocks as smartphones, and the students pro-
duce  and trade  LEGO blocks to engage in economic activities. Using this 
game, we conducted economic education classes in two middle schools. We clar-
ified whether students were able to master economic viewpoints through the les-
son. To achieve this objective, we conducted a questionnaire survey on oppor-
tunity costs before and after the lesson, and used the Financial Fitness for Life 
Theme tests. Students could make decisions after comparing profits and losses 
resulting from the consequences of their choices. More than half the students se-
lected the correct answer for applied questions using the opportunity cost con-
cept. However, about three-fourths of the students could not define opportunity 
cost. 

Keywords: active learning, economic education, opportunity cost 

1 Introduction 

Uncertainty surrounding individuals  decision-making ability is growing due to 
changes in social structure; simultaneously, instances where individuals are compelled 
to make decisions are also increasing. Under these circumstances, economic education 
has become even more important for middle and high school students. Economic think-
ing is a conceptual framework for understanding economic phenomena and grasping 
their essence, but the notion has two meanings: the 

. of 
economic systems while way of thinking 
unique to economics, [1]. According to the teaching guide-
lines for Japanese middle schools, students should come to n the mar-
ket economy, individuals and companies select how much to produce and consume 
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[2]. As a method of dealing with content, students learn that 
in specific cases, 

 [2]. Conversely, textbooks are focused on facts 
and institutions and it is difficult for students to acquire economic thinking reflecting 
economic theory. Kanou [3] asserted that it is possible to acquire economic thinking 
from textbooks by why  questions, but students find such questions challeng-
ing because, with the exception of making purchases, they lack economic experiences. 
To overcome this challenge, students need to conduct activities in the market economy 
and reflect on such tasks through gaming. The effectiveness of gaming in economic 
education, in relation to traditional lecturing, has been assessed as a means of conveying 
economic insights and principles [4]. However, since most studies on gaming for eco-
nomic education have only been targeted at undergraduate students, it is difficult to put 
economic education reflecting economic theory into practice for middle school students. 

2 Research goals and methodology 

1

1 Opportunity cost is the next best alternative that is given up when a choice is made. It is an 
essential concept for rational decision making because it is a correct measure of the costs of 
everything we do [5].  
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3 Analog game involving smartphones simulated with 
LEGO blocks 

3.1 Outline of the game 

In this game, the value of a smartphone made from LEGO blocks depends on the 
colors of the combined blocks. The combination of the most valuable colors consists of 
4 points, while the blend with the lowest value is 1 point. The team with the highest 
total score wins. We divided the participants into eight teams, with each one represent-
ing a different color; we gave each team 14 LEGO blocks with which they could obtain 
the highest score. The maximum number of points that can be obtained using the blocks 
given at the beginning is 8 points. This condition was the same for every team. 

Each team can choose either trade  as a way to get a new block. 
Trade means that teams exchange blocks, while production means that a team increases 
the number of blocks in its stockpile by adding a block of the color that the team rep-
resents. Each team can select whether to trade or produce while referring to the number 
or color of the blocks in their stockpile. By setting this rule, we offered participants the 
opportunity to learn rational decision-making, especially the concept of opportunity 
cost. 

This game consists of three phases (Figure 1), and teams can choose to either trade or 
produce five times in each phase. In the first phase, it is only possible to trade within a 
group of four teams, but in the second phase, trade is possible between all eight teams. 
Since a group that can trade during the second phase possesses blocks for making highly 
valuable smartphones (that each other group can acquire), it is advantageous to trade 
with teams belonging to different groups. However, we did not explain this fact to the 
participants, expecting them to discover it themselves while observing others and ne-
gotiating. 

In the third phase, if a team makes a smartphone worth 4 points that has the same color 
combination as another team s smartphone, the score is reduced according to the num-
ber of overlapping colors. Given this rule, when making a smartphone worth 4 points, 
a team has to decide whether to consider the blend of colors of smartphones produced 
by other teams. This situation creates a social dilemma. If individual teams behave self-
ishly, not only will their scores fall, but all of the teams  scores will also decrease. Thus, 
we provided opportunities for the participants to make decisions under fluctuating cir-
cumstances, while adding rules to simulate real economics in each phase. 
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Fig. 1. Outline of the game whereby a smartphone is simulated with LEGO blocks

3.2 Implementing the game 

We conducted the game in A school in July 2017 and B school in August 2017 without 
regard for the regular curriculum. The participants in A school consisted of 36 students 
(9 first year students, 16 second year students, and 11 third year students2), while the 
participants in B school comprised 21 students (all third year students). None of the 
participants were informed about economics or the content of the game in advance. 
Before playing the game, we administered a questionnaire survey on opportunity costs 
and impressions of the economy. Subsequently, we explained the rules of the game for 
approximately 15 minutes. Four college students in total who were familiar with the 
rules of the game assisted each team. Each phase lasted about 15 to 20 minutes. We 
asked each team to record the kind of trade it conducted with other teams. At the end 
of each phase, we asked each team to describe the strategy it had adopted, and to give 
reasons for why their score increased.

3.3 Outcomes of the game 

Changes in cognition of the concept of opportunity cost before and after lesson. 
Based on the changes in cost that participants considered in terms of daily decisions 
before and after the lesson (Table 1), at A school, the items of opportunity cost (the 
time spent making naan) and direct cost (the material cost of naan) increased signifi-
cantly after the lesson. Conversely, in B school, no significant difference was confirmed 
before or after any of the items. Regarding the reason for this, about half of the partic-
ipants chose  for the items of opportunity and direct cost, 
both before and after the lesson; thus, we assume that the participants were already 
considering these ideas. We believe that the two schools experienced different results 
due to the composition of the participants. While all the participants at B school were 
in the third year, the participants of A school ranged from first year to third year. Alt-
hough children in middle school classes rarely deal with opportunity costs, the eco-
nomic thought of first and second year students with fewer economic experiences than 
third year students may have influenced the game. 

Understanding the concept of opportunity cost. Figure 2 shows the results of the 
question asking participants to define opportunity cost. The correct definition is the 

The percentage of correct responses at 

2 In Japan, a first year middle school student is 13 years old. 
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A school was 22.2%, while the percentage of correct responses for B school was 10%. 
According to an earlier survey by Yamaoka [9], the proportion of correct responses 
among middle school students (n = 187) in Japan is 16.9%. In a survey targeting middle 
school students (n = 362) in the U.S., the correct response rate was 17% [8]. 

Table 1. Changes in perceptions of cost before and after the lesson (A school). The 
numbers indicate the number of respondents for each item. Statistics are p values 
measured using the Wilcoxon signed-rank test. 

Fig. 2. Which is the definition of opportunity cost of a decision? 

Based on our game, it is hard to determine whether participants correctly understood 
the definition of opportunity cost opportunity 

 according 

297



6 

to the situation in the game; thus, we believe that it was difficult for the participants to 
select the correct answer. Meanwhile, 62% of the respondents at B school defined op-

Conversely, a higher number of participants chose the correct answer for the question 
about the concept of opportunity cost than the question about its definition. Figure 3 
shows the answers to the question: 
you graduate from  The corr the future.  
The percentage of correct responses for A school was 47.2%, while that figure was 
80.1% for B school. The proportion of correct responses for middle school students in 
an earlier survey was 65.8% [9], higher than in A school. However, all the subjects of 
the earlier survey were third year middle school students, and it cannot be said that the 
correct answer rate is remarkably low, considering that more than half the participants 
in our survey were middle school first and second year students. The correct answer 
rate for B school was much greater than that of the earlier survey for third graders only. 

Fig. 3. What is the opportunity cost of dropping out before you graduate from high 
school? 

The answer to the question in Figure 4 is also an application question using the concept 
of opportunity cost. The 
corr .  The percentage of correct 
responses for A school was 50.0%, while B school was 52.3%. Since the correct answer 
rate for this question in the earlier survey was 27.3%, s of 
correct responses were higher than those of the earlier survey [9]. 

Fig. 4. What is the opportunity cost of saving money? 
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Changes in perceptions of the economy before and after the lesson. Figure 5 shows 
changes in participants  the economy before and after the lesson. We 
asked them to freely describe their views, classifying the text data into multiple cate-
gories using SPSS Text Analytics for Surveys. In both schools, categories such as 

 were dominant in thoughts on the economy before the lesson, 
 that we dealt with in the debriefing prevailed the 

most after the lesson. In both schools, categories related to the social system such as 
, ,  appeared before the lesson. However, after the lesson, 

categories of actions and thinking levels not described before the lesson 
ing, nking, , , appeared. 

Fig. 5. What is your perception of the economy? 
Left: A school; Right: B school 

Participant  actions and strategies in the game. We considered the relationship 
 actions and strategies in the game based on the 

trade  by the teams at the end of each phase. Comparing both 
schools, at A school, the average amount of production was 7.1 while that of trade was 
7.6 at A school, and at B school, the average amount of production was 6.5 while that 
of trade was 8.5. In both schools, the quantity of trade was slightly higher than the 
amount of production, on average. Trade was most frequent in the second phase, fol-
lowed by trade in the order of the first and third phases. 

By a strategy s  reasons for taking such actions, 
each team could recognize that others that could trade in the second phase possessed 
blocks for making high-value smartphones. Through such recognition, each team chose 
to actively trade. Essentially, participants could see that the profit obtained from trade 
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was greater than the profit obtained from production due to changes in the trading en-
vironment. 

From the analysis of B school  strategy sheet, in the first phase, most teams only 
traded for their own benefit. Yet in the second phase, they could trade with the recog-
nition that all teams that traded would benefit each other. In fact, in the second phase, 
the total score of all the teams increased. Based on this outcome, participants chose to 
trade after understanding that doing so not only benefited them, but others as well. 

One team made smartphones using the same color in order to reduce the scores of 
other teams, while observing the color combinations of the smartphones other teams 
produced. Another team collected a large number of specific colored blocks through 
trade so as not to duplicate the color of the smartphone. Both strategies are techniques 
for outmaneuvering other teams by taking advantage of the rules introduced during the 
third phase. However, in the third phase, in order to avoid losses due to overlapping 
colors, the number of groups making smartphones worth 3 points (by producing the 
color of the block representing their teams) increased. Through these strategies, in the 
third phase, some teams increased their scores and others reduced their scores. Even at 
both middle schools, we did not observe behaviors coordinated with other teams to 
avoid losses; thus, the final score for all teams as an average was significantly lower 
than in the second phase. 

4 Conclusion 

The participants recognized the importance of opportunity cost, which is a fundamen-
tal concept of economics. They did so by reflecting on the implications of their actions 
according to environmental changes; they described their trade records, their strategies, 
and experienced debriefing during the game. More than half the students selected the 
correct answer for applied questions using the opportunity cost concept. However, ap-
proximately three-fourths of the students could not derive the definition of opportunity 
cost themselves since the number of action choices in the game was limited to two.  

Conversely, using a questionnaire survey on a free description form, students could 
make decisions after comparing profits and losses resulting from the consequences of 
their choices; we found that they could rationally state the reasons for their decisions. 
Perhaps in this game, participants understood some aspects of rational decision-mak-
ing, but we think that factors that affect decision-making in the three phases are isolated 
from each other and that some participants had partial understanding of the economic 
system  that is not completely integrated [10]. In order to integrate various factors, it is 
necessary to  cognitive framework. Encountering an imbalance 
that causes perturbation of the cognitive framework is important for cognitive develop-
ment. Regarding this point, initially, the students perceived the economy as a social 
system unrelated to them. However, by producing and trading blocks in the game, they 
realized that the economy is an important activity related to their decisions. They inter-
nalized the economic system through this game. We were able to provide the first step 
to help them acquire economic thinking.  
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Future work includes developing lessons that focus on opportunity cost and reflections 
during the debriefing. In the third phase, we assumed that a Pareto improvement would 
improve resource allocation without lowering any team s score. In this game, since the 
three-phase situation became complicated, we could not contend with Pareto improve-
ments adequately. It will be necessary to reconsider the contents of the strategy confir-
mation sheet and debriefing at that point in time. 
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Abstract. This work discussed on AI dolls, specially designed as AI chatbot mo-

bile application engaging pre-school children in active learning processes. The 

prototype was developed by using Microsoft Bot Frameworks and Azure Bot 

Services, called AI chatbot dolls (AIBD). Using AIBD, the players simply 

dragged and dropped intelligent bot builder that could create characters with dif-

ferent identities, including a set of customized doll items such as genders, dresses, 

shoes, or flowers. During playing with AIBD, players could either learn what 

color, apparel, language, music which they liked, or communicated their attitudes 

or thought to the dolls. Consequently, AIBD also learned and recorded nature of 

players’ personalities, emotions, attitudes, or behaviors into memory. Finally, the 

data was transferred to private cloud where only authorized parents could get the 

reports. In our findings, the correlation of AIBD learning performance and chil-

dren active learning capability was at a high level (Confidence value = 0.80 and 

Support value = 0.75). Besides, the children playing with AIBD could develop 

not only emotion but also their idea creation improvement very well. 

Keywords: AIBD, Application, Artificial Intelligence, Chatbot Dolls, Children 

1 Introduction 

In the past children either boys or girls played with dolls with purposes such as rec-

reation, relax, learning, or having friends. They might dress, talk, teach, or hug their 

dolls, but these actions could be done only by one-way interaction because those dolls 

could not perceive the feeling or thinking of children. In the twenty-first century, Arti-

ficial Intelligence (AI) played an important role in education, computer technology, 

business, or industry because intelligence agents could perceive its environment and 

actions and made the best to have chances of success for some goal. This was because 

a machine mimics human - like functions, such as “learning” and “problem solving” 

(Perez et al., 2018).  

For examples, the work studying how AI robot with simple interaction skills could 

be used as a teaching device (a ‘doll’) in autism therapy (Zheng, 2014; Santati-

wongchail, 2016). In a series of trials with 8-12 year old autistic children, it found that 

(1) the robot was safe for the children to use. (2) The large majority of children were

not afraid of the robot. (3) The children were very motivated to interact with the robot

over a period of five to ten minutes or longer. (4) The children were usually more in-

terested in the robot in 'interactive' mode in comparison to the robot showing rigid,

repetitive, non-interactive behavior, and (5) the children had no problems coping with
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the robot behaving reactively, but not completely predictable (Richardson, 2016 ; Bec-

caluva, 2017).  

Traditionally, these robot dolls had shown only a few basic behaviors. Results also 

indicated that the children in the past generally were more interested in the robots (in 

terms of gaze, touch etc.) and were more engaged in interactions with the robot than 

with another non-robotic doll (Richardson, 2016). In the twenty-first century, the new 

generations of AI doll were developed as mobile applications called AI chatbot appli-

cation (AIBD), and become commercially in marketplace (Perez et al., 2018 ; Thies et 

al., 2017). Generally, AIBD were designed to perform human-like interactions and ex-

hibited human-like intelligence which could be developed by using the ANDROID™ 

or IOS™ software development kits (SDK), additionally integrated with artificial in-

telligence frameworks. (Doshi et al., 2017 ; Machiraju and Modi, 2018).  

In educational sector, AIBD had popularly known as innovative active learning tools 

to enhance pedagogy approaches, because children who played with AIBD would get 

not only emotion improvement but also they would get friends who knew and under-

stood them very well (Machiraju and Modi, 2018; Bhaumik, 2018). As above benefits, 

it motivated researchers to contribute in AIBD research using the new features of cut-

ting - edge technology development. In this paper, we proposed AIBD prototype, espe-

cially designed for pre-school children. This paper was organized following by Section 

1 Introduction. Section 2 discussed literature reviews of related works. Section 3 dis-

cussed about the proposal. In Section 4, we presented in our findings. Finally, conclu-

sion was given in section 5 with further developments. 

2 Review Literature 

The history of AI for home assistants has become a part of human life since the mid 

eighteenth century (Kurzweil, et al., 1990). In the past, philosophers had only built ex-

perimental machines that test hypotheses about the mechanisms of thought and scien-

tific tasks such as René Descartes, or Leibniz and Blaise Pascal designed mechanical 

reasoning devices using rules of logic to calculate complex arithmetic (Davis, 2011). 

However, those systems were only be studied in the laboratory, and they never been 

made as commercial products. For examples, ActivMedia Robotics, or RWI's indoor 

robots such as B21r, B14r and Magellan Pro (Dautenhahn, 2013).  

In earlier of the twentieth century, researchers found significant learning outcomes 

relatively to the usage of robots in education. For examples, children’s active learning 

methods with physical robot dolls or robotic devices are positively encouraged them to 

develop eye-contacts, social settings, including body therapy, emotional expressions 

and mental improvement (Dautenhahn, 2013). However, recent researchers found that 

the development of physical robot dolls were severely limited in terms of their capabil-

ities, and provided little basic behaviors of human beings. For examples, arm, voice, 

eye movements or vibrations without intelligent features to players. Therefore, most of 

pre-historic robotic products could not successfully enter to the consumer markets (Pe-

rez et al., 2018) 
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In 2016, schools spent nearly $160 billion on AI technologies for education and fore-

cast spending to grow 17 percent annually through 2020 (Global EdTech industry re-

port, 2016). AI’s share in the education markets, especially the learning processes, 

would grow exponentially due to ability to provide active learning for each student and 

interpret complex human responses, such as emotions, while imparting knowledge on 

different subjects. Artificial intelligence would also play a key role in recruitment by 

matching the right person for the right position. A recent study estimated that by 2025 

online AI platforms could enable as many as 60 million US. Dollars benefits in this 

educational sector (McKinsey Global Institute, 2016).  

Since smart devices such as smart phones or tablet became available at affordable 

price in marketplace, the development of AI dolls had started choosing the mobile plat-

form, called AI chatbot application dolls (AIBD). The advantage of AI applications was 

a virtual (The virtual meant that before AI technology did a real job we could test it in 

a safe environment), social (The social meant this environment could simulate as real 

as possible for a test), and marketable platform for consumers (Machiraju and Modi, 

2018). The evolutions of AIBD development moved from basic functionalities to com-

plex multimedia applications, and moved from video and audio reappearance to human 

like version of AI social simulation (Augello et al., 2016).  

In modernized models, the developers used AI bot software development kit (SDK) 

based on AI platform to accelerate API economy and ecosystem (Lee and Ha, 2018). 

SDK provided developers a set of tools and emulators that helped writing or testing the 

coding better, as well as provided high-quality bot frameworks for the design of AI 

architecture construction. For examples, Visual Studio, Eclipse, Libraries, and Pro-

gramming languages like C#, Node.js, Java, PHP, and so on. As a result, modern AI 

bot applications are more intuitive and appealing such as Facebook Bot Engine, Di-

alogflow, Siri™, Alexa, and Microsoft AI Bot Framework (Stucke and Ezrachi, 2018; 

Machiraju and Modi, 2018).  

As an educational tool, AIBD could better assist the children, guidance, or encourage 

the children learning at his/her own pace everywhere with safety procedures. Some 

schools used AIBD as an edutainment or pedagogy tools for the method and practice, 

especially as an academic subject or theoretical concept for children to learn, or have 

experiences actively. most AIBD now designed to mimic real biological systems such 

as ‘Cute’, ‘Talent’, and ‘Good society’ as well as to appeal for children's tendencies to 

play with (Cath et al., 2018; Gini et al., 2018). Moreover, modern AIBDs could perform 

realistic manners with safety procedures, communicated and engaged in digital per-

sonal assistant connecting not only to smart TV, computers, smart appliances, security 

camera, smartphone, smart cars, and so on (Bhaumik, 2018).  

Therefore, most of researchers believed that AI for Cloud Education Platform with 

Personalized Learning such as AIBD could replace traditional dolls for children active 

learning in future (Stucke and Ezrachi, 2018; Rad et al., 2018 ; Whitesides, 2018).  
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3 Proposal 

In prototype development, we used Microsoft bot framework SDK (Machiraju, 2018 

; Sannikova, 2018). Like all the other frameworks, it provided the resource kits for 

developers who needed to build intelligent AI bots that could perform human-like in-

teraction naturally. The Bot Framework provided components for developers to help 

solve such problems as automatic translation to different languages, user and dialog 

state management and debugging. Main components of the framework were: (Mi-

crosoft bot framework, 2018 ; Sannikova, 2018)  

1. Bot Connector was a service, which allowed a bot to exchange messages with

channels that were available in Microsoft Bot Framework, by using REST API and 

JSON over secure protocol HTTPS. When a user sent a message, the Bot Connector 

sent a POST request to the endpoint that was specified during bot registration, and the 

information from it could be used to create a response to user when bot got a JSON 

object (Machiraju, 2018).  An example of body of the request was shown below. 

{ 

 "type": "message", 

 "text": "message text", 

 "from": { 

 "id": "default-user" 

 }, 

 "locale": "en-US", 

 "textFormat": "plain", 

 "timestamp": "2018-05-09T00:12:30.174Z", 

 "channelData": { 

 "clientActivityId": "1420608946838.7637367733445164.0" 

 }, 

 "entities": [

 { 

 "type": "ClientCapabilities", 

 "requiresBotState": true, 

 "supportsTts": true, 

 "supportsListening": true 

 } 

 ], 

 "id": "dc12f8svfg9j", 

 "channelId": "emulator", 

 "localTimestamp": "2018-05-09T00:12:30.174Z", 

 "recipient": { 

 "id": "96elffmf1d0d", 

 "name": "Bot" 

 }, 

 "conversation": { 

 "id": "ab34g6dffr1m" 

 }, 

 "serviceUrl": "http://localhost:80088" 

} 

2. Bot Builder was a SDK for .NET Framework developers for developing bots using

Visual Studio and Windows. The SDK supported C# and Node.js programming lan-

guages. The kit consisted of Bot Application, Bot Controller, and Bot Dialog templates. 

Bot Application template already contained a simple project with all of the components 
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for a simple bot. It included a POST method to accept messages and auto-generated 

dialog builder in Bot Application project to generate a response as below. 

[Serializable] 

Public class Rootdialog : IDialog(object) 

{ 

Public Task StartAsync(IDialogContext context) 

{ 

Context.Wait(MessageReceivedAsync); 

Return Task.CompletedTask; 

} 

Private async Task MessageReceivedAsync(IDialogContext context, 

IAwaitable(object) result) 

 { 

 var activity = await result as Activity; 

int length = (activity.Text ?? string.Empty).Length; 

await context.PostAsync($”You sent {activity.Text} which was 

{length} characters”); 

context.Wait(MessageReceivedAsync); 

 } 

} 

After bot packages completely built, the bots were deployed on Microsoft Azure 

service platform (Host) in order to make bot accessible for a Slack channel. Azure Bot 

Service provided a scalable, integrated bot development and hosting environment for 

conversational bots that could reach customers across multiple channels on any mobile 

device. Moreover, Microsoft Azure service platform also provided Microsoft Cognitive 

Services Language Understanding service (LUIS) which helped to create customized 

natural interactions (Machiraju and Modi, 2018). LUIS designed to identify basic data 

flow (Figure 1). AI bots provided the interface for user input such as text format, 

speech, or image. The Azure Bot Service supported channels for communication with 

users including Slack, Facebook Messenger, Skype, and so on. Intelligence was enabled 

in the Azure Bot Service through the cloud AI services forming the bot brain that un-

derstands and reasons about the user input.  

Figure 1. Data flow in Dialogflow (Microsoft Azure, 2018) 

In addition to automatically generated POST method, a GET method which would 

respond with a message to the specified Slack channel. The MenuResponse method 
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was shown below, it would be called if API gets a request to address hostname/api/re-

quests/menu. If the request succeeded, API responded with success code 200. In case 

if some error happened during the request, API returned the error information. 

 
[Route("api/requests/menu")] 

[HttpGet] 

public async Task<HttpResponseMessage> MenuResponse() 

{ 

botService botService = new botService(); 

 var msg = botService.GetdollcaMenu( 

 "http://www.test.fi/modules/json/json/Index?testNumber=1111&lan-

guage=en"); 

 return await SendMessage(msg); 

} 

4 Findings 

In the experiment, we conducted a small group of pre-school children who are in 

aging of three to five-year-old. They engaged with AIBD by playing and communi-

cating their attitudes or thought to AIBD. During playing, we gathered the dataset from 

Bot Framework Emulator that allowed bot developers to test and measure the correla-

tion between the capability of AIBD learning performance, the capability of active 

learning process, and the capability of children active learning. Using the bot emulator, 

researchers inspected the responding messages that it sent and received correlation re-

sults, and evaluated AIBD performance by applying the association rule (Chen, 2018) 

to measure the percentage of correlation as shown in (1) and (2). 

 

Support, s(X → Y)    =   
𝜎(X∪Y)

𝑁
          (1) 

Confidence, 𝑐(X → Y)   =   
𝜎(X∪Y)

𝜎(𝑋)
          (2) 

  

An association rule was an expression of the form X -> Y, when X and Y were 

disjoint itemsets (X ∩ Y = 0). The strength of an association rule could be measured in 

terms of its support (s) and confidence (c). Support determined how often a rule was 

applicable to a given dataset (N), while confidence determined how frequently items in 

Y appear in transactions that contain X. Consider the correlations of capability of AIBD 

learning performance, capability of active learning process, and capability of children 

active learning, researchers found that the support was = 0.75 and the confidence was 

= 0.80 respectively.  

5 Conclusion 

In this work, we aimed to develop AI doll prototype, especially designed as AI chat-

bot mobile application for engaging pre-school children in active learning. Using dis-
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ruptive technologies, AIBD provided learning functionalities, and stored data in se-

cured repository on private cloud storage. In our findings, the correlations of capability 

of AIBD learning performance, capability of active learning process, and capability of 

children active learning was achieved at high support and confidence values. Besides, 

we found that children who played with AIBD could develop not only their emotion 

but also idea creation improvement very well. In future, the work also would involve 

integrating IoT (Internet of Things) technologies and social as platforms (Srikanth 

MachirajuRitesh Modi, 2018) to improve intelligence bot functionalities as human-like 

versions in further development. 
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Abstract. The aim of this article is to analyze how matchmaking influences players 

engagement and satisfaction in mobile esport games. In the first part, a definition of 

eSports is presented and the pace with which the phenomenon is developing is de-

scribed. In the next part, the literature review of the previously researched factors af-

fecting players’ contentment is performed, taking into particular consideration match-

making systems. Then, 17 most popular esport mobile games are chosen for the analy-

sis in terms of players’ satisfaction in the current matchmaking systems. In this part, 

the netnography technique is chosen for the analysis of the content of the most fre-

quently used forums for players is analyzed. Players views about matchmaking me-

chanics in the chosen games are examined and discussed. 

Keywords: eSports, matchmaking, mobile eSport. 

1 eSports 

eSports is a form of competition using video games that is also known as electronic 

sports, competitive gaming or professional gaming. It has been a phenomenon for many 

years now and does not show signs of stopping. According to Deloitte analysis, the 

eSports market was worth $325 million in 2015 and is estimated to reach the level of 

$1 billion in 2018. In 2016 spectators spent more than 5 billion hours watching esport 

tournaments – it is five times more than in 2010. The largest group of players and spec-

tators comes from China. The biggest league – Electronic eSports League – has more 

than 6 million members with more than 500 thousand of teams [1]. It is also worth 

mentioning that from November 2017 eSports is officially recognized by International 

Olympic Committee as a sport [2] and for the first time eSports is going to be included 

in 2022 Asian Games that will take place in China [3].  

Academic research on eSports started in the early 2000s, with the high rate of growth 

in the number of published articles in the last years [4]. One of the first endeavours to 

describe and define this phenomenon was in the article “Cybersport” [5], where “digi-

tally represented sporting worlds” were characterised. One of the most recently formu-

lated definitions of eSports was given by Hamari who describes it as “a form of sports 

where the primary aspects of the sport are facilitated by electronic systems” [6]. All of 

the input of eSports players and the output of games are run by human interaction with 
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electronic devices. The vast majority of the eSports definitions underline the concept 

of competition in this kind of games [7; 8; 9; 10; 11]. There are also some attempts to 

decode e- in eSports as economic not electronic [12] as this is the only kind of sport 

where a game is designed by specific profit-making company. eSports can be played 

by both – professionals as well as by amateurs, individually or in small teams. World-

wide eSports tournaments are organized every year, the most prestigious are: The In-

ternational – Dota 2 contest with the highest prize pool in eSports event, in 2017 it was 

over $24 million [13] or the League of Legends World Championship where 24 teams 

from different countries took place in 2017. They are live broadcasted which leads to 

the enormous audience sizes of billions of people from all over the world. ESports used 

to be restricted only to human interactions with personal computers however in recent 

years it has started to successfully migrate also to mobile platforms. Nowadays, the 

most popular mobile eSports – such as Clash Royale or Fifa Mobile - have more than 

100 billion of downloads according to Google Play app store [14]. The trend is on the 

rise and according to the owner and chief executive officer of Critical Force, mobile 

eSport will be much more popular, in the future especially in emerging countries where 

more people can afford phones in comparison to computers [15].  

2 Gamer engagement 

2.1 How to define player engagement 

eSports attract billions of people all over the world – players as well as spectators. In 

academia there is an endeavor to find factors which make people that engaged in elec-

tronic sports games. This issue is not straightforward and easy to research as there are 

many aspects influencing the success of the game and number of its players. Games are 

typically characterized as fun and – intuitively the level of fun should correlate with the 

interest that people pay to the game. However, if there existed one theory of fun and 

engagement and one widely established and accepted way to measure it, life of game 

researchers would be far too easy. According to game designer T. Fullerton, fun in 

games comes from the combination of challenge, interaction with other players and 

competition [16]. At the same time, it is agreed that fun can be differently assessed and 

viewed by individuals – a game mechanics that would make one person more engaged 

and more satisfied, can be frustrating and depressing for another one [17]. This issue 

has been studied broadly in the literature in recent years with many attempts to concep-

tualize the subjective experience of game players using measures such as: enjoyment 

[18], immersion [19], flow [20], involvement [22; 23], attention [24], arousal [25], in-

terest [26], identification [27].  

From all of the above-mentioned concepts we can distinguish some common char-

acteristics that constitute a fun and engaging game. It needs to be appealing to its users 

– meaning difficult and challenging even for professionals but at the same time accepta-

ble and enjoyable for amateurs [28]. Game developers can influence the level of chal-

lenges within the game and the feeling of player competence by introducing different 

in-game content and game mechanics, but also – by designing engagement-oriented 

matchmaking system.   
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The challenging game is also a condition needed to experience flow – the mental 

state of being fully immersed and involved in enjoyable activity [20]. Players should 

have a feeling of deep immersion in the game experience – a feeling of “being there” 

in this particular moment, feeling of being completely absorbed in what one does. To 

achieve this, the game should not be too easy as it would be boring for the players, nor 

too hard because it brings the feeling of frustration. Deeply engaged players are fully 

focused on the gaming activities and are not aware of anything that takes place around 

them [29].  

2.2 Psychological needs influencing motivation to play 

One of the main motivation frameworks is Self-Determination Theory defined by 

R.M. Ryan and E.L. Deci which states that intrinsic and extrinsic motivations are not 

two opposing, contradictory states, but rather form a continuum [30]. The continuum 

starts with the state of amotivation which occurs when there is no regulation whatsoever 

and behaviour quality is completely non-self-determined. Then there is the extrinsic 

motivation that consists of a few different phases (external regulation, interjected reg-

ulation, identified regulation and integrated regulation) in which an important role is 

played by external incentive systems - punishments and rewards. The last stage of the 

continuum and at the same time the one where the most self-determinated behaviours 

occur is intrinsic motivation where a person feels a desire to participate in particular 

action.  

Game designers attempt to influence players feeling of having fun while playing a 

game by introducing proper game mechanics. The way in which a game is designed 

can influence both intrinsic and extrinsic motivation of a player and make him more or 

less immersed in the activity [31]. Extrinsic motivation is present when the motivation 

lies outside of the activity and one engages in behaviours in order to obtain rewards and 

praise or to avoid criticism and punishment. Intrinsic motivation, on the other hand, 

occurs when people want to do something and feel the need to do this, so the motivation 

lies inside the activity itself. [32]. 

According to Self-Determination Theory, to internalise motivation, three fundamen-

tal psychological needs of human beings: competence, relatedness and autonomy, 

should to be satisfied [33]. Stimulating only one of these needs usually fails to lead to 

motivation internalisation [34]. The term competence describes everything related to 

how people feel about their achievements, skills, and their ability to reach their goals. 

It means that all of the challenges that people face should be optimally suited to the set 

of their skills – the same applies to esport games. Relatedness on the other hand is the 

feeling of being connected to a community, belonging to society, having meaningful 

and deep relationships with others [35]. To satisfy this human need, developers should 

offer meaningful social interactions in the game. According to Freeman [36] in both 

professional and amateur gameplays this builds close interpersonal relationships, one 

can count on the support from other team members which strongly influences the feel-

ing of relatedness. Autonomy refers to the feeling of control and responsibility for one’s 

actions and behaviors. In games satisfying players’ needs in autonomy entails mostly 

312



allowing them to make meaningful choices and at the same time making the game sys-

tems clear so that players feel in control and can experience a sense of purpose [30]. 

Game developers can design the environment of the game in a way that stimulates 

all three basic human needs and builds players intrinsic motivation, feeling of flow and 

full immersion in a game activity. In many eSports players formulate teams and play 

online in cooperation with others. It means that in-game content is crucial for obtaining 

players engagement and that is how their motivation can be influenced.  

2.3 How to measure player engagement? 

The important question that needs to be answered when discussing factors influenc-

ing players engagement is how to measure its levels. Engagement is an objective mea-

surement of user experience in games and in academia many attempts and many differ-

ent ways to deal with this issue has been tested. There are large amounts of data that 

can be obtained from games and analyzed – using the technique called telemetry [37]. 

The obtained data is used most often to describe player behavior during the play. This 

data can consist of the information about the time spent in the game, the number of 

matches played within a time window, money spent within the game, number of levels 

attempted or completed, the difficulty of levels completed or churn risk [38; 39]. In 

mobile games the degree of involvement in the game can be also measured by the peo-

ple’s thumbs performance and movement. The churn - a measure of the number of 

players leaving a game over a period of time - can be predicted on the basis of: current 

elapsed time from the previous player activity within the game, average time between 

sessions, number of purchases and average spending per session, cooperation with other 

players [40; 41].   

Recently there have been attempts to research psychological and physiological 

player reactions as well. Psychological measurements are usually obtained from ques-

tionnaires that are conducted during or after the play, while physiological ones can be 

measured using EMG or devices that measure heart rate or widening of the pupil.  

3 Matchmaking 

One of the many ways to influence gamer engagement is through the matchmaking 

system. The way and quality of connecting players together for online play sessions is 

essential for the feeling of gamer satisfaction. 

There are various ways to conduct matchmaking. The basic one is a random system, 

in which all of the players are put in one queue for random assignment to matches. 

Another very popular approach to matchmaking in eSports is ranked one. This system 

matches players of similar abilities and skills and is the dominant approach to connect 

players [42]. It is not an easy task to measure player skills in fair way, but there are a 

few systems that handle this not easy task – for example Xbox Live’s TrueSkill system 

[43], Glicko [44] or Elo system [45].  

Even if we know how to measure player skills, it can be problematic to design a 

balanced matchmaking model, where all opponents have similar chances to win the 
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game [46]. Intuitively, when beginners are matched with highly skilled players, the play 

satisfies no one [47]. But should the matchmaking system always be balanced, so that 

every player have exactly 50% chances to win and 50% chances to lose? Some of the 

game developers assume that it means optimizing players experience, but it is a problem 

that undoubtedly needs to be more deeply researched. Some of the scholars as well as 

practitioners doubt this concept and at the same time –are looking for some other ways 

to develop a type of matchmaking system that will maximize player engagement (for 

example Engagement Optimized Matchmaking EOMM [48]). There are certainly situ-

ations when players would like to be matched with someone playing better or worse 

than they do. It can be totally non-game-dependent, for example one's mood influences 

the level of challenge that one wants to face. It is a fact worth mentioning in the future 

if some psychological characteristics can be introduced while designing a matchmaking 

system. What other factors can be taken into consideration while creating a matchmak-

ing system?  

Some of the scholars underline the important role that latency plays in improving the 

player experience. It should be taken into consideration in designing an accurate match-

making system and the groups of players with low latencies to each other should be 

matched together. This approach has been described by S. Agarwal and used in their 

Htrae matchmaking model [49]. The research on this subject was continued by Man-

weiler who suggest that using latency estimation is especially important in the case of 

mobile games, as phones have limited energy and network has limited capacity as well 

[50].  

Others underline that the way a gamer is playing and the roles that he or she prefers 

also should be taken into consideration in matchmaking process [51; 52]. 

Horton [42] researched different matchmaking services (for example: Overdog, 

Leaping Tiger, Gamerlink, Evolve, Player Finder etc.) and as it turns out, in those ser-

vices skills of players are quite rarely introduced in the matchmaking system. The most 

often encountered features are: location of the players, game type and play style.  

In the process of designing a matchmaking system, one can formulate matchmaking 

as an optimization problem, where the main objective is to maximize player engage-

ment – or minimize level of his or her disengagement. As it was already described, 

there is no single proper way to define and measure engagement. In some research pro-

jects, a churn risk was used as a way to measure the level of gamer disengagement [48; 

53]. In others, the level of engagement was estimated on the basis of the result of short 

questionnaires showing player opinions after each match [54].  

Matchmaking seems to be an important issue influencing player engagement, how-

ever really rarely is taken into consideration while measuring its levels [55; 54]. To 

check whether this hypothesis is correct, an analysis of matchmaking systems and play-

ers’ opinions about them in 10 most popular mobile eSports has been conducted.  

4 Matchmaking in popular mobile eSports 

In order to analyse the level of player satisfaction from matchmaking systems in mobile 

eSports, 17 popular games have been chosen for in-depth analysis. The games have 
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been chosen on the basis of the number of downloads in Google Play store. The data 

about the type of the game, year of release, main game characteristics and the type of 

the matchmaking was gathered and presented in Table 1.   

 
Table 1. Characteristics of most popular mobile eSports and its matchmaking systems 

Title 

Number 

of down-

loads in 

Google 

Play 

Publisher 
Year of 

release 
Type of game 

Type of match-

making 

Clash Royale > 100 M Supercell 2016 
collectible 

card MOBA 
ranked 

Fifa Mobile > 100 M 
EA Sports, Elec-

tronic Arts 
2016 Sport, PVP ranked 

World of Tanks 

Blitz 

>50 M 
Wargaming 2010 MMO ranked 

Mobile Legends > 50 M Moonton 2016 MOBA  

Hearthstone > 10 M 
Blizzard Enter-

tainment 
2015 

Collectible 

card game 
ranked/arena 

Mortal Kombat 

X 
> 10 M Warner Bros.  2015 fighting Random 

War Robots > 10 M Pixonic 2014 

third-person 

shooter, 

MOBA 

ranked 

Knives out > 10 M NetEase Games 2017 Adventure ranked 

Rules of Survival > 10 M NetEase Games 2017 battle ranked 

PUBG Mobile > 10 M Tencent Games 2018 battle 
Random/ 

ranked 

Critical Ops > 10 M 
Critical Force En-

tertainment  

2015 

Multiplayer 

first person 

shooter 

Ranked 

Vainglory > 5 M 
Super Evil Mega-

corp 
2014 MOBA Ranked 

Injustice 2 > 5 M Warner Bros.  2017 fighting 
Random/ 

ranked 

Tekken Mobile > 5 M 
Bandai Namco 

Entertainment  

2017 Fighting 
Random/ 

ranked 

Chess - Play & 

Learn 
> 5 M Chess.com 2010 logical ranked 

WarFriends > 1 M 
Electronic Arts, 

Chillingo 
2017 

real-time PvP 

multiplayer 

shooter game 

ranked 

World of War-

ships Blitz 
> 1 M 

Wargaming 

Group  

2018 action MMO ranked 
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In the next step - gamers' opinions about the matchmaking systems were gathered 

using technique called netnography. This is a qualitative research method that has its 

origins in ethnography and is used to understand social interaction in online communi-

cations [56]. Netnography uses digital conversations – for example from online forums 

- as data and its aim is to find the emotional story behind a subject. The information for 

the research has been collected from the most frequently used forums for players, such 

as: Reddit and other game-specific forums, then analysed and interpreted. Selected 

opinions are presented below.  

Selected opinions about Clash Royale matchmaking system 

JohnnyEdge23 (01.2018): 

“For some reason I keep getting paired with players one level above me. At level 5 I thought, 

well at last when I’m level 6 I’ll be paired against level 5’s possible. Now, that I’m 6, I’m always 

paired against 7s. […] It usually takes about 3 seconds to find a game – so why not make me 

wait 7 seconds and match me with someone my level???? Are they looking to fix this? It is SO 

frustrating losing by 1 crown with their tower at 100 hp, when you know if they were the same 

level as you, you would have won. […] Definitely going to delete this app if they don’t change 

this soon.”  

Source: http://clashroyale.wikia.com/wiki/Thread:80305 [access: 19.04.2018] 

 

Brady55 (19.04.2017) 

“[…] I am a level 8 pushing trophies, and right now Im somewhere around 2600-2700 back and 

forth. I CANT push up, I am facing all level 10 players right now. […] This is complete crap. I'm 

about to contact Supercell directly and tell them to fix this or I'm not playing, simple as that. If 

this issue isn't fixed I'm out. Make matchmaking more about card levels too, because quite frankly 

I'm sick of the fact that since I'm free to play at a low level, I can't push up..” 

Source: http://clashroyale.wikia.com/wiki/Thread:80305 [access: 19.04.2018] 

 

Selected opinions about Fifa Mobile matchmaking system 

XNau (27.08.2017) 

“It is going from bad to worse. In the last weeknd I have several times been matched with teams 

that are way above own lvl. 10-15 % above!. How *** are we supposed to progress with such a 

useless an unfair matchmaking? Getting tired of this...” 

Source: https://fifaforums.easports.com/en/discussion/303855/what-happened-to-the-

vs-attack-matchmaking [access: 10.04.2018]. 

Selected opinions about Mobile Legends matchmaking system  

Nekroz (19.11.2017) 

“WHEN I SOLO Q, I FEEL THE MATCHMAKING IS MANIPULATED, HOW CAN I GET A 

VERY EASY WIN THEN IN THE NEXT MATCH I GET VERY VERY STUPID TEAMMATES 

WITHOUT MAP AWARENESS, PROPER FARM AND TEAM COORDINATION? […]  COME 

ON DEVELOPERS PLAY YOUR ********* TO FEEL HOW IS THE GAME!!!!!!!!” 

Source: https://forum.mobilelegends.com/forum.php?mod=viewthread&tid=42444, 

[access: 5.04.2018]. 
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Selected opinions about Mortal Kombat matchmaking system 

badaaim (17.05.2015) 

“Why is it that every single ♥♥♥♥♥♥♥ time, I get matched up against players with really high 

stats. I don't mind losing; I am a fairly patient person when it comes to things like this. However, 

this really gets me because I have no chance in the first place to fight against these high stats 

gold characters against my one gold and two silver team. Stupid matchmaking is annoying as 

****. All I want is a fair game and a chance to fight properly but I don't have that with this stupid 

matchmaking. I always get paired up with people who have spent real money to buy and upgrade 

their gold characters.” 

Source:https://steamcommunity.com/app/307780/discussions/0/620713633857037946

/, [access: 20.03.2018]. 

Selected opinions about Critical Ops matchmaking system 

Corey (25.01.2018) 

“For long periods of time the ranked matchmaking will not let me enter a game. It says searching 

but will never connect and this goes on for days. Help?” 

 

From the presented opinions, it stands out that matchmaking systems do influence 

player experience within the game, especially wrongly designed systems can lead to 

huge amounts of frustration among the gamers. Two main factors are most often de-

scribed as problematic in matchmaking systems – criteria that are taken into consider-

ation in the process and the time spent in queue. As these are contrary optimisation 

criteria – if the waiting time is to be reduced, the number of factors taken into account 

should also be lowered – it would be difficult if not impossible to optimise both criteria. 

At the same time, it is very important to choose the proper factors and include them in 

the matchmaking systems, as otherwise it can lead to low player satisfaction, low en-

gagement in the game and at the end - high gamer dropout levels. For example, in Clash 

Royale, Fifa Mobile and Mortal Kombat players seem to be very dissatisfied with the 

fact that they are playing against competitors who are on different levels. It is especially 

true in the case of the fighting game Mortal Kombat, where random matchmaking is 

introduced. In Mobile Legends, gamers do complain that the level of their teammates 

is so different each time they play that makes it hard to appreciate each gameplay. Other 

players on forums seem to agree with the opinions presented above.  

In many cases game developers respond to player complaints, describing the way 

matchmaking systems are designed and reasons behind their reasoning. For example, 

according to the information presented by game developer on online forum in Clash 

Royale the trophies are the only factors influencing player skill ranking and are in-

cluded in matchmaking process, while the current level on which a player is playing is 

not taken into consideration [9]. However, introducing other criteria in matchmaking 

optimisation function would affect in higher waiting time. In Fifa Mobile, the oppo-

nents are assigned on the basis of the number of fans one have, no matter what the 

overall squad rating is [19]. In World of Tanks Blitz the only criterion taken into account 

in the matchmaking system is the tank hardware, which means that factors such as per-

sonal rating, tank progress, player statistics or class if the vehicle do not influence the 

matches [53]. It can lead to matches of the gamers playing on quite different levels, 
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which can be confirmed by their opinions on forums and can lead to the feeling of 

dissatisfaction and frustration among gamers.  

5 Discussion 

According to the results of conducted research, there are many factors influencing  

eSports player engagement and matchmaking is undoubtedly one of the very important 

ones. It is crucial therefore for game developers to design a proper matchmaking system 

and the main encountered problem with doing that is that it should satisfy as many 

players as possible. At the same time players have different playing styles, various char-

acters so it is not easy to measure their skills and it is even more difficult to match them 

in a way that satisfies everyone. In matchmaking systems, an optimization function is 

defined. The objective of the function is to maximize player engagement, which in 

many models is understood as minimizing the time spent in queue and matching players 

of the similar skills. According to the players opinions on online forums, even if the 

companies try to assure that players with comparable skills are matched together it can 

be viewed from gamers perspective in completely different way. Furthermore, not all 

players want always to compete with people who are at the same level as they are – 

sometimes they prefer challenging gameplay, at other times they want an easy win. If 

player personality influences their reactions and satisfaction from matches, it should be 

one of the criteria included in matchmaking systems. The level of emotions and physi-

ological reactions can be tracked as well (using as indicators e. g. the speed of thumb 

work) and it could give some hints about when to match a player with considerably 

worse or better opponents, not always with the ones of the same skills.    
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Service Learning and Simulations Games 
With their relationships to learning 

Chaweewan Denpaiboon1 

1Housing Department, Faculty of Architecture, Chulalongkorn University, Thailand 

Abstract. This study focus on learning mechanisms in service learning or simulation 
game through the role play with a parallel working. The objective of the study is to seek 
tool mechanisms for problem solution to generate or contribute the advantages related 
community engagement in order to the mutual support community and higher education 
in university. The study found that service-learning help students to improve their out-
comes such as cognitive, affective etc. in order to  supports a more equitable society, 
and reconnects universities and local and regional communities by emphasizing real – 
world activities of service learning and role play action. The new paradigm given par-
ticipation emphasize on a problem of a project which realize a real involvement of all 
stakeholder by service learning and role play in discuss simulation games some tool for 
community participation. Hence, those are my students, friends, colleagues, and clients 
whose have reinforced and learned from one another. 

Keywords: Service Learning, Simulation and Game, Role Play Game, Community
Engagement 

1 Introduction 

The past half-century traditional pedagogical techniques (assign reading, lectures, test 
and paper) often fail to use in the “real world”, however, practice growth in the use and 
acceptance of simulation and games as well as action by service learning for community 
participation and a policy intervention as well as education has been remarkable. More-
over, some higher educations have turned to role-play simulations to reach in their ob-
jectives but while the benefits of them are often touted, there still need clarification of 
the base flick to confirm (Silvia, 2010). In the same time, education have learnt to act 
accordingly through service  learning, which intellectually underlies within the simula-
tion and gaming, have integrated in community engagement (Kuasirikun N., 2010: 67- 
73). Theoretically, the service learning is still at an early stage of development for future 
progress should relate to the identification of more specific groups of external stake-
holders, and the pursuit of policies which benefit them, as well as internal stakeholders. 
Educational games and simulations help people to improve their knowledge, skills, and 
strategies in the execution of their assigned roles. Since late of 1950s use of stimulation 
pair up business and medical education also games and simulations are found in 
language and science education and corporate training. The goal for all participants is 
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to each take a particular role is to solve problems that happen in the situation and use 
an experience to make their decisions. The situation can take different directions, 
depending on the actions and reactions of the participants. 

However, solving a well-defined problem is not a simulation for the student. A sim-
ulation is an ill-defined problem with several some and possible courses of action. Dis-
cussed in this article is a conceptual framework for games and simulations, current ex-
amples, and unresolved issues in design and research. Meanwhile, the work of the ser-
vice learning in university is not specific assigned to university as an organization but 
in contrary it focuses on the usages of human resources in education for their best ad-
vantages. Therefore, the eventually goal of this education is to introduce the idea of the 
role play profile to support building community strengths that is according with the 
civic movement. 

2 Objectives of the Study 

This study set its objectives that is; to open tools mechanisms for problem solution by 
service learning and simulation game how generate or contribute the advantages related 
community engage to the mutual support by service learning to a higher education. 

3 Literature Review 

The past half-century has seen remarkable growth in the use and acceptance of simula-
tion games for policy intervention and acting community participation. The transitional 
techniques are used to establish the lower-level learning, Silvia suggest, simulations are 
likely inefficient for teaching in term terminology, the basic of a course can be covered 
more quickly in lectures (Silvia, 2010). Discovery learning environments should lead 
to knowledge that is qualitatively different from knowledge acquired from more tradi-
tional instruction. Simulations and games have evolved social activity or physical real-
ity such as deep structure, advantages, experiential simulations, 
symbolic simulations and other technology-based exercises, problem-solving exercises 
with simulated materials and virtual environments. 
 The foundation has been set, this study shows that simulation and gaming can give 
students a realistic environment in which to experience higher-level learning. These 
instruments are not intended to be predictive; rather, their primary objective is to help 
a group achieve consensus through the multilogue mode of communication. Several 
simulation/game is outlined to illustrate the progression of the discipline. 
(Gredler,1997) 
 Encompassing the implementation of the action-reflection conditions through a 
strategy of deliberate psychological education (Sprinthall, 1991). Moreover, taking sig-
nificant roles in real contexts, balanced with systematic occasions for the careful inte-
gration of the meanings of experience, in a context of support provided by professors 
and colleagues, with temporal continuity. Students were encouraged to write document 
their experiences by using a logbook, a personal registration of activities, feelings and 
thoughts. It is from these documents that the students’ quotations reproduced below are 
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taken. For acting of students must have opportunities to use their skills and knowledge 
in their own communities, have a significant role in real contexts, and develop plans 
and strategies for the resolution of specific problems. 
 Benditt (2016) strongly claimed that “educators and the public planner at large be-
lieve that one of the main roles of higher education is to develop critical abilities, in-
cluding the capacity to deal with the constants barrage of new information and general, 
the pressures of a changing social and physical environment not only on a national but 
on a global scale” (Benditt, 2016). In the same way, pointed that “organizations today 
and in the future will continue to be evaluated by their commitment to ethical behavior 
and social responsibility.” (Perrott, 1996) also agreed as well as others “Although con-
sumers of public services are of primary importance, there are other stakeholders whose 
interests must be considered if an organization is to pursue a reasonable level of social 
responsibility.” (Murphy, 2012). 

4 Method 

Quantitative and qualitative methods are combined in a systematic approach to address-
ing. In addition, Service Learning (SL) tool is applied as an analyzing in solving particle 
and policy issues in Thammasat University. Furthermore, this research  
conducts a questionnaire survey with use of a snowball method in Thammasat Univer-
sity. Result of survey 200 students in urban policy to find a gap in teaching and learning 
literature by try to work in field survey, the impact of multisession classroom role-
playing simulations in higher-level student learning. 

5 Results 

5.1 Guidelines of Service learning (SL) Program in University 

SL entails the active involvement of students and community engagement, which set 
program to do with community under curriculum university Policy, which sets in each 
subjects of registration for every student grade one must compulsory study and do  
activity of SL based on a diffident knowledge background to community in basically 
subject (UP101)   and encourage other curriculum promote SL Policy in curriculum. 
The students start to SL based on concept problems based learning or problem based 
areas, which students must learn by themselves for solving a “need” identified in the 
community, the clarification of skills or knowledge to be developed, and the provision 
of spaces intentionally  
organized for reflecting upon the experiences. Thammasat University has initiative 
open SL community engagement since 2011 in curriculum. For learning to occur in 
service-learning, there must be careful planning and clear objectives. The experience 
must be linked integrally with academic courses, and the experience must include  
structured reflection. The most critical factor in the service component is the local 
agency which provides the setting for students to work. It is important for the agency 
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to have authentic roots in the community and to provide continuity for programs in 
which students serve and for the relationships which short-term service learning  
students build. 

5.2 Evaluating a Case study of SL Activity performed by students of 
Thammasat University in Collaboration with Community Organization 
Development Institute and Phuet - Udom Community 

This case study reviews the idea of using concept of University Social Responsibility 
(USR) for building community strengths in UP 416 Seminar in Planning course, which 
is run by the Faculty of Architecture and Planning, Thammasat University. In this sub-
jective course, the 48 students did a field survey with 50 local residents for data collec-
tion by Map Making Approach Technique (MMAT). The students analyzed problems 
of land tenure in Phuet – Udom, a rural community deriving from expansion of the 
plant industry. If residents in the area still cannot find a way to bring stability to their 
land. They may be dismissed by the land owner to change the area for the plant industry. 

The Community Organizations Development Institute or CODI, Faculty of Archi-
tecture and Urban Planning Students, Thammasat University, prepared to assist the vil-
lagers in Phuet - Udom community in creating stability in their own land through a 
process called ‘Atlas District’ or ‘Map Making Approach Technique (MMAT),’ one of 
the main techniques in using Community Organizations Development Institute (CODI). 
This process is to an increase potential land use information system for rural areas that 
have not data based information for future development. The process also helps in en-
abling local people to understand the nature of their living space. Pros and Cons about 
the problems in their area. To help them to develop their capacity to deal with various 
problems that arise. All steps in the conduct of the students along with the residents that 
the development project will go in any direction. University SL Program have a duty 
to consult pushing work and assistance throughout the project to make the project a 
success, even more effectively. The aim of the participated villagers, who engage in a 
project-driven for local residents are to learn the procedure in troubleshooting itself 
without waiting for help from the public sector alone. 

This process of the SL, the students have to cooperate and to discuss with residents 
in community along with teachers and CODI officers. In the initial stages of the map 
making approach district. The students encourage the residents to jointly work on a 
preliminary map assembly with the locals and a summary of the problem by segmenting 
a preliminary and a village level prior to the conduct of the project as a whole next 
level. The main goal is to make people understand the process of the project in order to 
build database for future development of the community. The study suggest this tech-
nique is effective means to give students the opportunity to participate in higher-level 
learning with community. 
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Fig. 1. Map Making on Land Tenure Information System with Student and Residents. 

5.3 University instructors’ Willingness to Participate in Developing University 
- SL for Building Community Strengths 

The SL concept for building community strength is based on full usage of the univer-
sity’s human resources. This research aims at investigating attitude of university’s in-
structor toward the concept to show applicable of the concept itself in term of university 
instructor’ willingness to participate in developing university – SL for building com-
munity strengths. Since, attitude of university instructor is an essential factor to promote 
the concept of university - SL, thus understanding the attitudes will reflect promptness 
of university and how to give instructor an incentive to participate in developing uni-
versity - SL. 
 First, this research explored university instructor’s attitude towards SL which show 
the majority of respondents agree that SL activities could drive their university into 
using university’s human resource more efficient and they will trust more in their  
university, if the university include more SL activities at 20 and 17 respondents out of 
43, respectively. This implies positive attitude of university instructor toward SL activ-
ities. The good attitude is the first step to embrace the concept of university - SL in the 
future. 
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Fig. 2. Attitude of university’s instructor toward SL. 

Table 1. Means score of SL experience and willingness to participate in SL activities. 

Have you ever experienced working in SL activity? Mean N Std. Deviation 
Yes, I have experienced before 

- You are willing to participate in SL activities hosted by 
your university, even if your duty of working as  
instructor might be increased 

3.79 24 1.062 

- You are willing to add/adjust contents in your class to 
educate your students concerning more on social  
services for supporting community development 

4.08 24 0.929 

- You are willing to add/adjust professional practicing of 
students under your supervision to concern more on  
social services for supporting community development 

3.96 24 0.999 

- You are willing to and ready to adjust/ enhance your 
teaching in accord with SL policy of your university 3.63 24 1.403 

No, I did not have experience before 
- You are willing to participate in SL activities hosted by 

your university, even if your duty of working as  
instructor might be increased 

3.37 19 0.831 

- You are willing to add/adjust contents in your class to 
educate your students concerning more on social  
services for supporting community development 

3.84 19 0.834 

- You are willing to add/adjust professional practicing of 
students under your supervision to concern more on  
social services for supporting community development 

3.95 19 0.621 

- You are willing to and ready to adjust/ enhance your 
teaching in accord with SL policy of your university 3.53 19 0.697 
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Table 2. Means score of SL experience and Expectation after participating in SL activities. 

Have you ever experienced working in USR activity? Mean N Std. Deviation 

Yes, I have experienced before 
- You expect that your university should have developed 

evaluation criteria for promotion in position, raising 
salary and upgrade welfare to instructor who participat-
ing in the SL activity that is useful for society 

3.92 24 1.248 

- You expect that university should support instructor 
who works on the SL activity that is useful for society 
by providing instructor the conveniences of needed 
equipment and funds 

4.50 24 0.780 

- You expect that participating in SL activity could bring 
more opportunities for you to gain more knowledge and 
skill from working and exchanging with community or 
people from other organizations 

4.33 24 0.816 

- You expect that participating in SL activity could bring 
more opportunities for you to interact and work with 
other university members or people from other organi-
zations 

4.33 24 0.702 

No, I did not have experience before 
- You expect that your university should have developed 

evaluation criteria for promotion in position, raising 
salary and upgrade welfare to instructor who participat-
ing in the SL activity that is useful for society 

3.53 19 0.612 

- You expect that university should support instructor 
who works on the SL activity that is useful for society 
by providing instructor the conveniences of needed 
equipment and funds 

3.84 19 0.688 

- You expect that participating in SL activity could bring 
more opportunities for you to gain more knowledge and 
skill from working and exchanging with community or 
people from other organizations 

3.68 19 0.478 

- You expect that participating in SL activity could bring 
more opportunities for you to interact and work with 
other university members or people from other organi-
zations 

3.63 19 0.597 

 
One assumption of this research is to find out whether there is any significant differ-

ence between the group of respondents with and without experience working in SL 
activities. To confirm that this research provides 2 tables to ratify the different between 
those two groups. In table 1 shows the difference means score between the group of 
respondents with and without experience working in SL activities reflecting their level 
of willingness to participate in SL activities hosted by their universities. The result 
demonstrates that means score of group of respondents with experience has higher score 
than group without experience in all variables. In the same way of the level of their 
expectation after participating in SL activities that respondents with experience has a 
higher means score rather than respondents without experience.   
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Fig. 3. Attitude of university’s instructor toward SL. 

You experienced that SL activity for  
supporting community development generates  
cognitive development and learning by doing 

process people from other organizations 

Experienced of working in SL Year of work experience 

Age .035 

.014 

.027 

You will to participate in SL activi-
ties hosted by your university, even 
if your duty of working as instructor 

might be increased 

You understand and you are  
familiar with the concept of SL 

You agree that your university 
should include more SL activities 

You expect that participating in 
SL activity could bring more  
opportunities for you to gain 

more knowledge and skill from 
working and exchanging with 

community or people from other 
organizations 

You are willing to add/adjust 
professional practicing of  

students under your supervision 
to concern more on social  

services for supporting  
community development 

You agree that SL activities 
could as well drive your univer-
sity into using university human 

resources more efficient 

You experienced that SL activity for  
supporting community development is 

one of essential factors to build  
community strengths 

You expected that university 
should support professor who 

works on the SL activity that is 
useful for society by providing 
professor the conveniences of 
needed equipment and funds 

You will trust more in your 
university, if the university 
include more SL activities 

You experience that university 
should plan clear policy to encour-
age professors’ participation in SL 

activities for supporting  
community development 

You expected that your university 
should have developed evaluation 
criteria for promotion in position, 
raising salary and upgrade welfare 
to professor who participating in 
the SL activity that is useful for  

society 

You are willing to and ready to ad-
just/enhance your teacher in accord 
with SL policy of your university 

You expect that 
participating in SL 

activity could 
bring more oppor-
tunities for you to 
interact and work 
with other univer-
sity members or 

people from other 
organizations 

You experi-
ences that SL 
activity for  
supporting 

community is 
one of your 

duty and  
important as 

well as teaching 
in regular class 

You are willing 
to participate in 

SL activities 
hosted by your 
university, even 
if your duty of 

working as pro-
fessor might be 

increased 

.016 .018 
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.043 

.015 

.019 

.011 .026 

.020 
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.019 

.018 

.015 

.0.38 

.019 
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Moreover, this research has found the correlation between the variables that can be 
used to predict that one opinion will reflect other opinions with significance of 0.05 
level (each significant level indicated between variables). The correlation of variable 
shown in two groups of relationship which presents in figure 2. The first group is cor-
relation of variable that is dependent variable and the second group. At the bottom, is 
correlation of variable between independent (show in dotted square) and dependents 
variable. From this correlation diagram could imply that respondents‘ attribute that are 
age, years of work experience and experience of working in SL have correlation with 
the level of experience that confirms working in SL activities for supporting community 
development could generate cognitive development and learning by doing process. 

6 Discussion 

There is clearly a growing emphasis on the service learning and role play attention to 
the need to strategize their 
  1) Considering of reflection on the SL, should be a priority for each strategic  
development plan as it empowers individuals and groups to foster partnerships and 
strengthen relationships between higher education and society to tackle societal issues 
and shape the future of higher education. The SL reflection introduce on in the academic 
curriculum, this involves not only a cross-curricular approach to the gaming and  
simulation in various courses, but also the provision of courses specifically devoted to 
this topic. Specific courses should involve a systematic reflection over experience.  

2) As a result, accreditation of engagement in these topics must be considered.  
Reflection should consider both in the emotional (such as a first impression related to 
the service learning experiences) and the instrumental (for instance, a description of the 
context of the project) dimension of learning. Length of each service learning project 
can be up to a 12-week period. 

3) Educating personal and social responsibility may make a university’s cultural 
shift, however, its results bring benefit to society as a whole. Practicing the SL, univer-
sities are becoming more and more important participants in the creation of sustainable 
social development, because connecting the learning process with economic activities 
can affect the creation of sustainable dynamics as well as the community’s economic 
and social development. University should encourage to have connections with com-
munity and base their academic and organizational responsibility on ethical concepts 
that will correspond with satisfying the needs of community in which they operate. This 
defines university’s social responsibility as its ability to disseminate and practice a set 
of principles and values through four key activities: management, education, research 
and additional activities. This will include responding to the legitimate interests of all 
the stakeholders based on the principles of good practice, developing strong col-
lege/community partnerships which reflect quality and reciprocity, teaching a sociolog-
ical imagination, incorporating advocacy and community development opportunities, 
and developing evaluation and assessment strategies, which will assure continued pro-
gram improvement. At last this study propose the service learning is action activities as 
a role play when the project must do simulation and gaming in the same time.  
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Abstract: This paper presents a critical viewpoint on educational gamification,

an understudied field filled with hyperbole and hollow sales pitches, as well as

solid research. By reviewing existing research in the context of Landers’ Theory

of Gamified Learning, it discusses three underlying, important elements that

need to be taken into account: engagement, challenge, and reflection, as well as

the interconnections between them. As a result, it suggests ways for more

efficient deployment of gamification for educational purposes.

Keywords: Educational gaming; Gamification; Learning; Reflection.

1 Introduction

Gamification is still gaining traction in educational contexts, both in schools and in

business organizations, even as its veracity receives more critical analysis [1].

Applications include both the gamification of education and the gamification of

learning, two things that are not the same. On the one hand, we can gamify the tools

and processes that are used for learning and on the other, people may gamify the

processes they use to learn. In many cases, those two correspond, but not always.

As things stand now, quite a lot is known about educational gaming, but much less

about the use of game elements for learning in non game-tasks. This paper looks at

the current evidence and suggests ways for applying educational gamification in an

effective manner. As noted by Harviainen [2], much of the current theory

development in gamification of educational contexts relies on conjecture and

extrapolation. To put it bluntly: we have great examples of it working, but know

little of why it actually works. This is a fact spotted decades ago already [3], but left

unsolved. In the last four years since a similar claim was again made by Harviainen,

Lainema and Saarinen [4], it appears little has changed in that regard. This is no

surprise, since we keep also getting similar statements about educational gaming,

and have been for decades (e.g., [5]).

In a rare exception Landers [6] (see Figure 1), based on Deterding et al. [7] and

Bedwell et al. [8], formed a theory of gamified learning, in which gamification is

defined as “the use of game attributes, as defined by the Bedwell taxonomy, outside

the context of a game with the purpose of affecting learning-related behaviors or

attitudes”. This is an important focus. As noted above, gamification can be applied
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for different purposes and in differing parts of the learning process, and those affect

different factors that influence learning. Changing behavior is not the same as

changing attitudes.

Figure 1. Theory of gamified learning [6].

In the following sections, we examine some of the key attributes, but ones distinct

from those of Landers and Bedwell et al. Our focus is on understanding pre-

requirements, rather than on singular attributes that contribute to learning. We

concentrate on three points: engagement, challenge, and reflection.

2 The Role of Engagement

Engagement is necessary for learning, but how much engagement – or immersion –

is optimal? Without engagement, the activity remains uninteresting, which prohibits

learning [9]. With too much engagement, reflection may be lost [10]. What makes

gamified activities more complex in this sense is that since there is no singular game

to play, but rather goal-oriented real-life activities that have had game elements

added to them, the potential for distractions is much higher. So is also the risk of

the “chocolate covered broccoli” –effect, in which an educational purpose is just

sugar-coated with play, the entertainment value of which may well be rather

passing. When the players start considering the whole thing an annoyance hidden

behind a bit of temporary fun, novelty will wear off (as per [11]) and the activity

will be found even less interesting than it would have been without the gamification.

Engagement is elusive, in that it can sometimes be achieved by simply framing an

activity as a game [12]. Other designers turn to much deeper tools (e.g., [13]), and

when the entire activity is also storified through a shared narrative [14], engagement

usually increases. Yet engagement is like hermeneutic pre-understanding: it is what

makes the play meaningful, and the immediate feedback received valuable for the

participants, but it also inevitably creates biased responses. Furthermore, not

everyone likes to play for achievements [15], or to play games at all  [16], so the

classic gamification tools of “points, badges and leaderboards” may be insufficient.
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It is tempting, especially for classroom environments, to just form a pretense

framework around a learning content. This is particularly true for one of the oldest

gamification techniques, role-playing. By adding the component of roles to tasks,

interest can indeed be increased [17]; [18]. For certain topics (e.g., language

learning; [19]; [20]) it  works well,  for others it  is just chocolate on that broccoli.

With learning tasks and roles (or narratives) too far apart, connections become

meaningless and the play becomes uninteresting [21].

3 The Role of Challenge Level

Another factor that comes out in research time and again as significantly influencing

learning is challenge level (e.g., [10]; [22]; [23]). Too difficult challenges create

boredom, but likewise insufficient challenge makes people lose interest [24]. This

factor therefore ties directly into the previous one, engagement. Optimal challenge

creates engagement, possibly even flow, which in turn connects to learning [23].

Gamified challenges are problems, and thus lead to problem-based learning with

authentic activity (as per [25]). It is therefore not at all without significance, what

kinds of gamification elements are used. The tasks need to be meaningful,

educational and interesting at the same time. Especially important is that the

challenges clearly relate to the intended learning task. It is not just a question of

creating motivation through engagement, but also an issue of achieving the desired

educational goals. Incidental “stealth” learning cannot be trusted [16], and if a

participant is highly competitive, they may learn completely wrong things while

trying to win (or “win”) the gamified activity [4]; [26].

Challenge is, quite frankly put, very difficult to achieve in an educational game or

gamified situation. In even recreational games, optimizing gameplay-related skill

learning curves is hard. In an educational game or gamified activity, to that equation

is added the knowledge level of each player, which in even a single classroom or

business school course can hugely vary. Optimized the right way, people can be

enticed to transcend their self-set limitations (e.g., a student daring to start speaking

broken English, carried away by the desire to win an argument in a role-play [20]).

In other cases, pre-existing differences in competencies just lead some players to

frustration and others to boredom. And with either situation, the learning curve

probably vanishes.
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4 The Role of Reflection

As with serious games, successful educational gamification furthermore requires

reflection (see [4]). If the gamification is able to increase reflection above the level

on which it would otherwise be (through e.g., time-on-task or gamified note-

keeping), learning is likely to be improved even further [6]. Excluding certain

specific game types (see [27]; [28]), reflection needs to be handled outside of play

[4]. This is why simulation/gaming has so strongly focused on emphasizing high-

quality debriefing [29]. If the participants have problematic attitudes, however, even

a great debriefing will not help [30].

Reflection is difficult to embed directly into play, but not impossible. In contrast to

games, gamification has the advantage that it is directly tied into real-world

elements, instead of being a simulation or simplification of them (as per [31]; [32]).

Problems can therefore be built around the actual skills needed, issues resolved, and

learning goals to be attained. This does not remove all of the risks of the learning

remaining context-bound (see [30]), but strongly lessens the likelihood of that

happening. This is especially important, if the gamification is meant to produce

learning on an organizational level [33]. It is furthermore possible to embed

moments of reflection into the activity itself, in a manner similar to the use of design

games (see [27]). If that reflection can be placed in sequence with logically

structured play elements (as per [24]), all the better. Nevertheless, here too Knotts

and Keys’ [34] observation that performance in an educational game does not

equate learning, rings true. At least we can make the two correlate better, through

careful gamification, nowadays.

5 Discussion and Conclusions

The challenge in this combination is that it does not actually work. Optimal

challenge is known to create high engagement [23], which is a detriment to the

reflection necessary for learning something out of the play, rather than learning to

just play that particular system [4]. With insufficient engagement, whether from a

lack  of  good  challenge  or  due  to  a  lack  of  interesting  content,  the  play  remains

boring, and thus not interesting to reflect upon (see Figure 2). It is thus up to the

designers to make sure that the gamified elements are optimized for this purpose,

and that even as the initial novelty effect of gamification may wear off or even turn

against its original purpose [11], the challenge continues being balanced and the

engagement level remains enticing but not too strong. Games are able to do this

[23], but for gamification it is much harder.
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Figure 2. The three factors, with risk of deviation in each, and the mandatory

presence of instructional, educational content at all points.

All of these factors are necessary, but they are complementary to the main goal. As

Landers [6] notes, “The goal of gamification cannot be to replace instruction, but

instead to improve it.” The instructional content needs to be able to facilitate

learning on its own, or gamification cannot help. Likewise, without paying attention

to the three factors discussed in this paper, however, instead of improvement we

will have just hindrances. If they work, players will be able to absorb the educational

goals into their intrinsic motivations (as per [35]), and then it is up to tailoring the

other elements (as per [6]) in line, to facilitate maximal learning potential. If they

do not, play becomes a distraction from learning, rather than its advocate [16].

Gamified education often lacks one of the key advantages of serious games and

other novel learning environments: the ability to experiment and fail safely. That

ability has for example been seen as a key element in fostering innovation and

creativity [36]; [37] in studies discussing learning in game jams, a type of free-form

game creation event. As a result, some of the knowledge of how educational games

and novel, informal learning environments function cannot be directly applied to

educational gamification.

This suggests that a key avenue of approach may be the exploration of playful

mindsets and play states and their cultivation. Rather than concretely making

learning into a game, by including an element of competition or rewards, for

example, we can instead seek to cultivate some of the intangible things people enjoy

in games and play, such as fun and creativity. Environments such as educational

institutions or workplaces are often built around competition, goals and rewards,

either advertently or inadvertently, and care must be taken that gamification does

not become a simple cosmetic makeover of this. The assumption of a playful mind-

state is a fundamental shift from more traditional means of learning: the focus is

less on the product and more on the process [38], with an emphasis on imagination,

creativity and collaboration [39]. The concept of “playification” has been suggested

to either replace or extend beyond reward-based gamification [40]; [41]. At the very

least, it is an important, interconnected side of the same proverbial coin [14].

We therefore recommend that educational gamification should seek out a balance

between engagement (which usually but not always may mean “fun”) and

reflection, feature a smooth task-based learning curve interspersed by short
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moments of fruitful reflection, have a challenge level that increases while teaching

the skills and knowledge needed to enjoy the increases, and enough room for

experimentation that also some new positive effects may emerge. A playful

approach emphasizing fun, creativity and collaboration over tasks, rewards and

competition may help overcome some of the challenges discussed in this paper.

Gamification has been shown to work for improving positive behavior better than

other forms of motivational increasing [42], so it is logical that we also examine its

educational applications further.

Gamification is an imprecise tool, but despite its flaws, it is able to offer much to

making learning more motivating, more effective. The aforementioned challenges

should  be  seen  as  inspiring,  enjoyable  constraints,  not  as  limitations.  The  use  of

gamification in educational context, in our opinion, forces educators to re-evaluate

their subject matter and pedagogical methods, in order to gamify that matter. If it

does not seem possible to gamify it, something must yield – not everything is

learned best in a playful manner. Likewise, the learning of the right things cannot

be guaranteed, in gamification, so the process also requires an examination of the

methods used for debriefing and anchoring the desired results. Further research

should therefore conducted in this area, to find out which tools fit which subject

matter, and which parts of which curricula would benefit from being gamified.
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Abstract. Civic tech has become popular worldwide in recent years. However, 
collaboration be-tween engineers and non-engineers has not succeeded in civic 
tech in Japan. Because we consider that this problem is related to feelings such 
as fear and distrust due to a defensive climate, we aim to reduce these impedi-
ments to collaboration, which is known as the acceptance concern, using a gam-
ing approach. A “Skill Combination Game” was developed to reduce the ac-
ceptance concern, in which participants listed and combined skills to develop so-
lutions for a given purpose. We evaluated the effect of the game at a civic tech 
event using a questionnaire and found that participants’ self-efficacy and diver-
sity acceptance were improved through the game. There-fore, we conclude that 
the Skill Combination Game reduced the acceptance concern of participants in 
civic tech. In addition, areas of improvement to increase future collaboration 
were discovered, which requires further study. 

Keywords: Civic Tech, Collaboration, Concern. 

1 Introduction 

1.1 Civic Tech 

Civic tech is the utilization of technology for social good by empowering residents or 
making government more accessible, efficient, and effective [1][2]. In recent years, it 
has become popular worldwide, particularly in Europe and the United States [3][4].  

Although more than 60 communities work on civic tech in Japan [5], there is of-ten 
an imbalance between skills and problems, such as difficulties utilizing technology due 
to a shortage of engineers with adequate skills [6] and identifying actual social prob-
lems due to a lack of residents who are familiar with regional matters [7]. We think that 
engineers and non-engineers should collaborate to solve regional problems in civic 
tech, with engineers providing technical skills, such as developing applications to solve 
problems, and non-engineers providing non-technical skills, such as proposing prob-
lems to be solved and conducting negotiations with local stakeholders. Even in the 
United States, where many regional issues have been solved through civic tech, many 
civic applications developed only by engineers were not used by res-idents in the early 
days [4]. Promoting collaboration between engineers and non-engineers may lead to 
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sustainability and the future development of civic tech through positive feedback from 
reinforcing the problem-solving ability of civic tech communities and enhancing busi-
ness-creation possibilities and cooperation with local governments [8]. 

1.2 Concern 

Onishi et al. [9] pointed out that peoples’ “concerns” impeded collaboration be-tween 
engineers and non-engineers in civic tech. The concern is the fear and distrust that ap-
pear from a defensive atmosphere among people without developed relation-ships [10]. 
Concerns between engineers and non-engineers hinder collaboration be-tween them be-
cause they cannot establish a mutually dependent relationship. 

Gibb [10] categorized the concerns into four stages—acceptance, data-flow, goal 
formation, and mutual control—and he found that groups grow by resolving concerns. 
In addition, he found that the concerns were highly interdependent and, thus, needed to 
be resolved in the following order: acceptance, data-flow, goal formation, and mutual 
control. 

In this research, we focus on the acceptance concern, which “has to do with the for-
mation of trust and acceptance of self and of others, the reduction of fear of self and of 
others, and the consequent growth of confidence” [10] because, as previously men-
tioned, Gibb clarified that the acceptance concern was seen in the earliest stage of group 
collaboration and that the group could create trust by relieving this concern. Then, trust 
would promote collaboration among group members. In civic tech, non-engineers may 
have the acceptance concern because they do not have programming skills. On the other 
hand, it is difficult for engineers to accept non-engineers in civic tech because non-
engineers’ skills are too diverse and obscure, as compared to engineers’ skills, to fully 
grasp. Relevant to this problem, Nomura [8] pointed out that non-engineers hesitated 
to join in civic tech because they regarded civic tech as a collection of experts. 

Kobayashi [11] clarified that improving self-efficacy could enhance non-engineers’ 
motivation to participate in civic tech. Shiramatsu [12] developed a task management 
tool for sharing information among people inside and outside of a civic tech community 
and showed that the tool promoted work efficiency by competently allocating appro-
priate tasks to new participants in a hackathon event.  

Although these researchers devised means to address issues that either engineers or 
non-engineers have, they did not mention the psychological barriers that exist be-tween 
the two, that is, concern. In order to realize long-term collaboration in civic tech, it is 
necessary not only to improve motivation and work efficiency, but also to reduce con-
cerns that hinder collaboration. 
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2 Investigation of Advanced Practical Case 

2.1 Case of Chicago 

Nomura [8] cited “Chi Hack Night” in Chicago as a place where residents can easily 
participate in Civic Tech. In Chicago, collaborations between engineers and non-engi-
neers have often solved regional issues [13]. It is considered that the acceptance con-
cerns between engineers and non-engineers have been resolved in Chicago. 

Onishi [9] found two important factors that might drive collaboration between engi-
neers and non-engineers in civic tech based on an interview with a member of Code for 
America on February 10, 2017, which is a group that is leading civic tech in Chicago: 

• Collaboration with other communities in the same area. 
• Having places where anyone can come at anytime. 

2.2 Investigation of Civic Tech Community in Japan 

In order to clarify whether these factors exist in civic tech in Japan, we conducted in-
terviews with advanced Japanese civic tech communities about collaboration between 
engineers and non-engineers. In this investigation, we chose two civic tech communi-
ties that have projects to solve regional problems through collaboration between engi-
neers and non-engineers. 

Code for Ikoma. Code for Ikoma is a civic tech community based in Ikoma, Nara 
Prefecture. They are running a web application development project to solve issues 
related to child rearing. We interviewed the leader of Code for Ikoma on October 28, 
2017.  

Code for Ikoma has relationships with other external organizations, local govern-
ments, self-governing associations, etc., and the project started with a housewife living 
in the area. 

Code for Kanazawa. Code for Kanazawa is a civic tech community based in Kana-
zawa, Ishikawa Prefecture. A famous case of collaboration that they completed was 
“Noto Not Alone,” which is a web application to support people living in Noto—a rural 
area in Ishikawa Prefecture—by providing valuable information to them. We inter-
viewed the leader of Code for Kanazawa on September 4, 2015. 

Through the interview, we learned that they organize a monthly event, “Civic Hack 
Night,” where engineers and non-engineers discuss developing applications to solve 
regional problems and the event provided place where anyone could come any-time. 
Moreover, the event was designed based on the following two fundamental ide-as: 

• Residents as non-engineers have many regional problems that should be solved by 
Code for Kanazawa. 

• In order to motivate residents to solve their problems themselves, they need to know 
about civic tech and to work together to solve problems practically. 
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Summary and Problems. As a result of the investigation into the advanced cases, we 
found two factors that may decrease concern. The first one is being a member of a local 
community by participating in the local community’s activities. The possible effect of 
being a member is to improve the acceptance of diversity; engineers who come from 
outside the region and non-engineers who live in the area can recognize their differ-
ences and respect each other’s strengths through interaction in the local area. The sec-
ond one is creating an environment where anyone can participate in civic tech activities; 
people who participate in activities can realize that they can solve regional problems 
using their own skills, and thus their self-efficacy will be improved.  

However, we found two problems through this investigation. First, it takes too long 
to build relationships between engineers and non-engineers. Second, the promotion of 
collaboration is highly dependent on the competencies of leaders. 

3 Purpose and Methodology 

To solve the problem that engineers and non-engineers are not collaborating in civic 
tech in Japan, we aim to reduce the concerns that exist between them. To achieve this 
purpose in this study, we conducted a “Skill Combination Game” at a civic tech event. 
Then, we administered a questionnaire survey to clarify whether the game can effec-
tively reduce the acceptance concern. 

This game has the following two goals. The first goal is the improvement of self-
efficacy. Self-efficacy represents the degree to which one recognizes one’s ability to 
complete an action [14]. When the acceptance concern is high, participants feel that 
they cannot contribute to the group and are considered to be in a state of low self-
efficacy. The second aim is the improvement of diversity acceptance. We define diver-
sity acceptance as the extent to which participants feel that their diverse skills are nec-
essary for civic tech. When the acceptance concern is high, participants feel that other 
members’ skills may not be useful, and they are considered to be in a state of low di-
versity acceptance. 

This game was conducted at a civic tech event held at the Ishikawa High Tech Ex-
change Center on October 23, 2017. During the civic tech event, 21 residents discussed 
regional problems in groups of four to six people. Prior to that discussion, the game 
was conducted. After the group discussion, 21 participants completed a questionnaire, 
which inquired about the change in self-efficacy and diversity acceptance brought about 
by the game. 

4 Outline of the Skill Combination Game 

In the Skill Combination Game, we formed teams consisting of four or five members. 
Participants listed as many of their skills (feats, abilities, hobbies) as possible, and then 
they tried to develop a solution by combining the collective skills of the team members 
to achieve a specified purpose. To make participants aware of the importance of com-
bining many skills, a solution was scored based on the number of skills combined. The 
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baseline score for a solution that combined two skills was 1 point, and the score in-
creased as more skills were incorporated. The winning team was the one with the high-
est score at the end of the game. 

To promote self-efficacy, we crafted the rule to award points based solely on the 
number of skills combined within the solution, irrespective of the quality of the solu-
tion. This rule allowed participants to notice that their own skills can be utilized in 
various ways. In addition, to improve diversity acceptance, we created a rule whereby 
a skill owned by one person can only be used once throughout one game. This rule 
allowed the participants to notice the contribution of specified, non-versatile skills to 
the formation of solutions. 

5 Result 

5.1 Improvement of Self-efficacy 

To understand the change in self-efficacy, participants were asked after the game 
whether they had thought that their own skills could be utilized before the game and 
whether their opinions changed through the game. The results of the questionnaire are 
shown in Table 1. Since there was one unanswered participant in this question, the total 
number of respondents in the table is 20 people. 

Table 1. Change in self-efficacy. (The numbers in parentheses represent the number of people 
who participated in civic tech for the first time.) 

  Before the game 
My skills can be 

used 
My skills cannot be 

used 

A
ft

er
 th

e 
ga

m
e Changed opinion to that my skills are 

more useful in civic tech 
8(3) 7(6) 

Did not change opinion 
or  

Changed opinion to that my skills are 
less useful in civic tech 

3(0) 2(2) 

 
Before the game, 11 participants responded that their skills could be used in civic 

tech, and for 3 of those participants, this was their first time participating in civic tech. 
On the other hand, 9 participants responded that their skills could not be used in civic 
tech, and 8 of those participants had no prior experience with civic tech.  

After the game, 15 participants responded “I changed my opinion to that my skills 
are more useful in civic tech,” and 9 of them were first-time participants in civic tech. 
By contrast, 5 participants responded either “I did not change my opinion” or “I 
changed my opinion that my skills are less useful in civic tech,” and 2 of them had no 
prior experience with civic tech.  

By analyzing the questionnaire, we discovered that many of those who were first-
time participants in civic tech were in a state of low self-efficacy before the game. In 
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fact, many expressed negative opinions and anxiety about their own skills and usage of 
the skills before the game. After the Skill Combination Game, 15 participants re-
sponded that their skills could be utilized more after the game. Based on this result, 
participants’ self-efficacy improved through the game. 

5.2 Improvement of Diversity Acceptance 

To understand the change of diversity acceptance, participants were asked after the 
game whether they had thought that diversity of skill was necessary for civic tech before 
the game and whether their opinions changed through the game. The results are shown 
in Table 2. 

Table 2. Change in diversity acceptance. (The numbers in parentheses represent the number of 
people who participated in civic tech for the first time.) 

  Before the game 
Diversity is 
necessary 

 No opinion 

A
ft

er
 th

e 
ga

m
e Changed opinion to that diversity is more necessary 13(8) 3(1) 

Did not change opinion 4(1) 1(1) 

 
Before the game, 17 participants responded that diversity was necessary in civic 

tech, and 9 of them were first-time participants in civic tech. On the other hand, 4 par-
ticipants responded that they did not have opinion about diversity in civic tech, and 2 
of them had no prior experience with civic tech.  

After the game, 16 participants responded “My opinion changed to that diversity is 
more necessary,” and 9 of them were first-time participants in civic tech. By contrast, 
5 participants responded “My opinion did not change,” and 2 of them had no prior 
experience with civic tech. 

By analyzing the questionnaire, we discovered that most of the participants were 
already aware that diversity of skill was necessary before the game. However, despite 
this awareness, many participants changed their opinion to that diversity is more nec-
essary after the game. From this result, it can be said that participants’ diversity ac-
ceptance improved through the game. 

6 Discussion 

Many participants who participated in civic tech for the first time were concerned about 
their skills before the Skill Combination Game. Most of the reasons cited for their con-
cern were lack of expertise and IT skills. Therefore, it appears that many of the partic-
ipants without civic tech experience believed that expertise was necessary to participate 
in civic tech activities. Many people who had expressed anxiety about their skills im-
proved self-efficacy through the game. Regarding the diversity of skill, although its 
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importance was shared by the participants before the game, the game further enhanced 
their diversity acceptance. 

In this research, the immediate improvement of self-efficacy and diversity ac-
ceptance through participation in the Skill Combination Game was confirmed. How-
ever, based on follow-up observation after the event, it was discovered that the game 
did not lead to sustainable collaboration between the participants, such as ongoing ef-
forts to solve problems or participation in later civic tech events. The reason that the 
effect of the game—reducing acceptance concern—did not lead to future collabo-ration 
may be a failure to connect the game to the later discussion at the civic tech event. In 
fact, based on the responses we gathered from the questionnaire, we observed that par-
ticipants were unable to find a method for utilizing the skills they had listed during the 
game during the discussion at the event. 

We have two ideas to improve the game. First, we suggest relating the specified 
purpose given in the game to regional problems to ensure that the skills listed in the 
game lead to solving actual regional problems. While this suggestion may decrease the 
improvement of self-efficacy of participants compared to the way this research was 
conducted due to limiting skills in the game, participants will be able to reuse the skills 
listed in the game at the later discussion at the event. Therefore, if we incorporate this 
improvement into events where most of the participants have motivations to solve their 
own problems, it is expected that participants may tackle their issues more subjectively. 
Second, we suggest awarding a point to a team in the subsequent discussion at the event 
if its participants propose using the skills listed or solutions reached during the game. 
If we adopt this scoring rule, there is a possibility that the contents of the discussion 
will deviate from the interests of participants because the issues in the later discussion 
will depend upon what happened in the game. However, we can use the improved self-
efficacy that was gained from the game to foster participation and the utilization of 
skills at the subsequent discussion. Thus, by adopting this method at events where many 
people interested in civic tech and problem solving gather, innovative ideas that cannot 
be borne by other methods may be developed. We will inquire into the effect of these 
improvements by analyzing participants’ changes after introducing these new rules. 

In addition, the questionnaire responses provided us with a new perspective. There 
were many comments expressing doubts about the discussion at the event, such as “it 
was not a discussion but rather conversation” and “I got the impression that it may not 
continue to the next action.” These comments reflect the existence of a “goal formation 
concern” among participants, i.e., that the issues they discussed were different from 
what they wanted to discuss. Based on this result, we should consider not only the ac-
ceptance concern, but also the goal formation concern. 

7 Conclusion 

Through this research, it was confirmed that self-efficacy and diversity acceptance were 
improved through the participation of the Skill Combination Game, particularly for 
participants who attended a civic tech event for the first time. Therefore, immediately 
following the game, we believed that the game could reduce the acceptance concern of 
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participants, particularly for people without civic tech experience. The game, however, 
did not lead to sustained collaboration after the event. Accordingly, we need to inves-
tigate the goal formation concern in addition to the acceptance concern and to redesign 
the game. 
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Abstract. In 2009, a challenging policy of the Ubon Ratchathani Provincial Administrative 
Office was launched aiming at the better livelihood of farmers. One scheme was to supply more 
water to farming areas through pipeline infrastructure. To get this state support, it was mandato-
ry that farmers had to form a group. Thus, a water user group was founded in Bungmalang sub-
district, Sawangweerawong district, Ubon Ratchathani province. The piping irrigation is bene-
ficial to rice-producing areas by boosting rice productivity. For farming areas where water is 
limited in dry season, farmers are able to grow cash crops such as vegetables. As a result, 
members of this water user group have expended and caused water use conflict since the water 
is inequitably managed.  The objective of this action oriented research was to solve the water 
use conflict and facilitate the water users to create an equitable and sustainable piping irrigation 
management through a truly participatory process. Several highly interactive tools and methods 
were used. Based on the information collected, shared and analyzed together with water users, a 
role-playing game (RPG) was built and used for interactive knowledge exchange activities 
organized in the village. Playing RPG assisted the participating representatives of water users 
to build a shared representation of the piping irrigation system and observed the “butterfly 
effect” of interactions at micro level (individual players’ actions) to the system (macro level) 
during gaming sessions. As result of debriefing after game, participating players were aware of 
current equitable water use and collectively agreed to reform the local organization to manage 
piping irrigation system by re-defining initial rules and regulations, and endorsing the first 
MOU among water users from 5 villages. 25 farmers were selected to be the piping irrigation 
management committee replacing the former one. The goal of this new committee is to promote 
community food security through the sustainable water management, and to strengthen social 
unity. 

Keywords: Role-playing game, Collective actions, Piping irrigation manage-
ment. 

1 Introduction 

Northeast Thailand is mainly a large plateau on sandstone, called “Isaan”, which is 
usually characterized by poor soils and under the influence of the erratic monsoon 
rainfall.  It covers one third of the Kingdom’s area and contains a third of its total 
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population. The Isaan region is also, by far, the poorest of the country at the average 
monthly household income about 8,800 baht (190 euro) as reported by the National 
Statistical Office of Thailand and is still a major rainfed lowland rice (RLR) growing 
area on millions of hectares [1-3]. Because of its severe agro-ecological constraints, 
the paddy yields is low with an average of some 1.8 t-ha-1 [4]. Two sub-regions can 
be distinguished: the Chi and Kong Basins in the upper part and the Mun Basin in the 
lower northeast. The upper northeast is characterized by an undulating topography 
favoring the adoption of important industrial cash crops such as kenaf, cassava and 
sugarcane. In the more monotonous lower northeast, the agricultural diversification 
out of rice is still far more limited. 

Although the northeast has the largest rice producing area of the country, only 6% 
of its paddy fields were irrigated in 2005. Inadequate access to irrigation forces agri-
cultural production to depend mainly on highly variable rainfall and successful crops 
are still relying on “a bet on the monsoon” approach. At the household level, the de-
velopment of on-farm water resources based on tens of thousands of small farm ponds 
(storing a maximum of some 1,260 m3 of water), under the responsibility of the Agri-
cultural Land Reform Office (ALRO), Ministry of Agriculture and Co-operatives, has 
been well-adopted by farmers during the past 15 years. Even if the past agricultural 
research and development efforts emphasized agricultural intensification by alleviat-
ing the risk of drought and improving soil fertility, their impact has been limited.  

In 2009, a challenging development program of the Ubon Ratchathani Provincial 
Administrative Office (PAO) was made to improve the livelihood of RLR farmers. 
One important scheme was to supply more water to farming areas belonging to re-
source-poor farmers through pipeline infrastructure. To get this support, however, 
farmers have to express their strong will by forming an official water user group. As a 
result, a water user group of RLR farmers from 5 villages (5 sub-groups of water 
users) in Bungmalang sub-district, Sawangweerawong district, Ubon Ratchathani 
province was quickly established and the piping irrigation was constructed in 2009 
(Fig. 1). Piping is considered an effective small-scale irrigation to increase farm 
productivity and mitigate drought because the loss of water on delivery is minimized. 
Nonetheless, it requires considerably high financial support for construction and con-
stant maintenance to ensure that the system can be fully operated in the long run. The 
other drawback of piping irrigation is its limited access making its usefulness exclu-
sively for farming areas where the pipe is rested. To overcome these shortcomings, it 
is important that water users must regulate this system with fairness in term of man-
agement and charges of operational cost. 

After the piping irrigation was constructed, it is beneficial to rice-producing areas 
by boosting rice productivity e.g., double rice-crops per year. For farming areas where 
water is limited in dry season, farmers are able to grow cash crops such as vegetables. 
As a consequence, more farmers have registered to be members. Unfortunately, noth-
ing regarding the proper water and group management was transferred to this water 
user group prior to construction of these irrigating pipes. Thus, the profit generated 
from this costly infrastructure was inequitable causing conflicts among water users 
and becoming more intense. The only solution that RLR farmers could figure out was 
to increase water availability.  
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Fig. 1. Piping irrigation system completely constructed in Bungmalang sub-district, 
Sawangweerawong district, Ubon Ratchathani province, 2009. 
 

However, after completing site survey and analysis, we found that the volume of 
water was enough to supply the targeted farming areas. Instead of the improper water 
management should be questioned, most water users perceived this troublesome as it 
was caused by inadequate water budget. As a result, they requested the state agencies 
for physical improvement of water sources and more piping network. This misunder-
standing becoming our first research question is how to help the water users realizing 
that the facing problem is caused by their water management rather than inadequate 
water quantity and limited piping network. The second question is how to help them 
to comprehend that their current farming practices at individual level have impacts on 
other water users and the water budget as a whole. We assume that the co-learning 
process involving all sub-groups of water users to build a shared representation of the 
system by integrating perceptions of diverse water users should be able to assist the 
water users to understand each other and attempt to find solutions collectively. There-
fore, our research objective has threefold; i) to understand interactions between bio-
physical (piping networks, rice production, water resources) and socioeconomic (wa-
ter use behaviors and economic return) dynamics, ii) get collective agreement among 
water users about water management problem, and iii) co-design an interactive me-
diation with water users and use it for group discussion. 

2 Conceptual framework and methodology 

The study site is located in Bungmalang sub-district, Sawangweerawong district, 
Ubon Ratchathani province, Thailand (Fig. 2). At the initial stage, our research team 
was founded on basis of active collaboration among 4 key stakeholders including 
RLR farmers as representatives from five villages, Ubon Ratchathani PAO, Nature 
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Care foundation as a representative of Thailand Research Fund (TRF) and Faculty of 
Agriculture, Ubon Ratchathani University (UBU). Once the project proposal was 
funded by TRF, this research project is shortly called the 4 MOU (Memorandum Of 
Understanding) project. 
 

 
Fig.2. Location of the study site in Bungmalang sub-district, Sawangweerawong dis-
trict, Ubon Ratchathani province. 
 

This action-oriented research is based on people’s participation [5] and collabora-
tive or participatory approaches that relies heavily on the active involvement of con-
cerned stakeholders from the initial stage to the end of research process (Fig. 3). The 
collaborative or participatory approaches emerged as a response to lengthy and top-
down planning process in rural development projects and to the failure of the transfer-
of-technology model which had been predominant from 1960 to the early 1980s 
(Neef, 2005). Such technological transfers are likely to fail in highly heterogeneous 
and marginal areas when top-down developments are implemented regardless of the 
involvement of concerned stakeholders (Ashby and Sperling, 1995). In this case 
study, the research process refers to the collaborative design of RPG and used it as a 
promising mediated tool for knowledge sharing activities among heterogeneous 
stakeholders including water users, scientists and local administrative officers (Fig. 
4). The collaborative process supports knowledge integration between academic and 
indigenous ones. This process also supports capacity building [6], helps to resolve 
conflicts and build consensus [7], and creates networking opportunity [8]. 
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Fig. 3. Conceptual framework of this research project. 
 

To understand interactions between biophysical and socioeconomic dynamics, we 
reviewed the agrarian diagnosis results of another research project carried out in the 
same study area [9]. The information obtained from such a review were synthesized 
with the preliminary findings on specific issue regarding interactions between piping 
networks, rice production, water resources, water use behaviors, and economic return. 
To verify and validate our understandings, we organized several participatory work-
shops with water users. At the beginning, we applied a method called PARDI [10] to 
build a mutual understanding with water users about the water management problem 
and related elements found in this piping irrigation system. Then, we elucidated the 
opportunities and constraints of each sub-group of water users regarding biophysical 
settings through a participatory mapping and self-cropping calendar workshop (Fig. 
5). Although, after such workshops had been organized, all water users better under-
stood the current situation and agreed upon that the problem was improper water 
management issue rather than the water resource improvement, the methods and tools 
that we used could not effectively disclose the interactions among water users. The 
exploration of possible solutions was not achieved. Such explorative foresights are 
important to simulate the participants to collectively find pragmatic ways to solve 
their water management problem. 

354



6 

 
Fig. 4. A series of participatory workshops through the research process from 2009 to 
2014. 
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Fig. 5. Piping irrigation network created by water users during participatory mapping 
activity. 

3 Role-Playing Game 

As a consequence of limitations found in the previous methods and tools, a highly 
interactive tool, Role-Playing Game (RPG), purposely built for an Agent-Based Mod-
el design on food security issue in this study area [9] was co-modified with participat-
ing water users. RPG is a kind of model which is a simplified representation of the 
actual system, a synthesis of what we know about the system with references to the 
problem at stake [11]. In this case study, RPG was used to reveal the interactions 
between water budget dynamic and water use behaviors so that a shared representa-
tion of system would be built through a series of participatory gaming workshops 
played by representatives from five sub-groups of water users. The gaming session 
comprised four predefined successive scenarios i.e., Dream, Business as usual (Base-
line), Ideal, and Worst case. 

3.1 Predefined scenarios 

Dream scenario simply refers to “all-good” i.e., adequate water budget for all groups, 
free water access, high price of rice (25 bahts per kg). The objective of this scenario is 
to test the players’ understandings about game settings and procedure. In addition, the 
players become accustomed to playing on the virtual environment with simple game 
settings before playing more complicated scenarios. 

“Business as usual” or “baseline” is a scenario when the players deal with real 
conditions that natural and economic factor is uncertain and limited water budget is 
exploited as it is now. The weekly precipitation based on actual statistic annual rain-
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fall quantity and distribution is announced at the beginning of each gaming step and 
the player decide what action they would like to take. In this scenario, the players are 
not allowed to discuss across sub-groups of water users. The price of rice is set at 15 
bahts per kg, and could be changed over time. This scenario is proposed to reveal the 
impacts of individual actions on the entire system. 

Ideal scenario is similar than the “business as usual” but all players are allowed to 
discuss prior to take actions. This scenario is designed to illustrate the effect of better 
communication and use the outputs to show differences between collective actions 
and individual ones played in the baseline scenario. 

Worst case scenario plays a critical role in stimulating the players to acquire a fore-
sight how to adapt their farm management to handle undesirable circumstances 
caused by low precipitation and very low price of rice at 5 bahts per kg. 

3.2 Game settings 

The gaming step is week and one playing-round represents one cropping year. We 
played 4 rounds (scenarios) per gaming session. The RPG was played by 10 selective 
players from five villages. The game board is produced based on the landscape in 
reality but it is much simpler and more abstract (Fig. 6). One grid is equal to 3.2 ha 
(20 rai).  Once the game begins, the game moderator announces week and month 
(lunar calendar) and weekly precipitation. Then, the players decide what actions e.g., 
grow rice, use water, sell rice, they want to take. The players need to record their 
actions on the decision paper and submit it to a game assistant to put the data in the 
Excel spreadsheet. The players will be charged if they use water and will be paid 
when their rice is sold (Fig. 7). Two workshops were organized in the village. The 
first gaming workshop was facilitated by the research team while the experienced 
players took a game moderator role for the second workshop (Fig. 8). 

4 Results 

The RPG was accepted by the players that it sufficiently represented the reality and 
issue at stake. Thus, the players’ actions happened in the game were not different 
from what were found in the reality. Furthermore, thanks to the RPG co-design/co-
modification process, the sense of ownership and understanding of game algorithms 
found in the players is exceptional. The RPG successfully stimulated the players to 
realize “the butterfly effect” caused by unintended actions at individual level. This 
incident was obvious when the baseline scenario was played. In the baseline scenario, 
players’ actions were mainly based on weekly precipitation information and observed 
virtual water budget in public water resources. Six players belonging to three sub-
groups of water users could not use water to grow rice because two sub-groups of 
water users whose farming areas are located close to public water resources used all 
limited water budget. They began discussing about this undesirable result at the end 
of this scenario.  
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Fig. 6. Game board representing simple settings of agro-ecological system and piping 
irrigation network found in the study site. 

 
In the ideal scenario, the game settings are not different from the baseline one but 

the players were allowed to freely discuss before taking actions what they wanted to 
do. We found that the players adapted their water management practices. It is not only 
the water budget was shared more fairly, but also it was conservatively used to ensure 
water availability for off-season rice production. Some players also adapted their rice-
producing practices in order to minimize the effect of water scarcity such as decreas-
ing rice-producing area, looking for alternative water sources (even more expensive 
ones), and applying less-water-consuming direct seeding technique instead of trans-
planting one. The worst case scenario emphasized the players how collaboration and 
communication was so important to reduce the negative impacts caused by natural 
and economic factors. Moreover, the players perceived that there were many unpre-
dictable and uncontrollable factors influencing their livelihoods. They even said if the 
situation like this had happened, they would not have been able to get through.  Dur-
ing the debriefing, comparison between baseline and ideal scenarios was very useful 
to show the significant positive changes e.g., rice yields, water uses, and household 
income distribution. Once the shared representation of the system was built through 
the gaming sessions, we found changes as the followings. 
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Fig.7. Gaming steps shown in an UML activity diagram. 
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Fig. 8. Gaming session played by 10 representatives of water users from 5 villages at 
Don Pok Temple, Bungmalangnoi village and facilitated by research team on July 7, 
2013. 
 

Knowledge acquisition: After two participatory gaming workshops were orga-
nized, the participating water users shared their experiences of what they did during 
these two workshops to their neighbors. All groups then agreed that they were not 
capable to manage a large number of water users. They asked the research team to 
provide essential knowledge and strategies to minimize this drawback. Since the 
group management is not an expertise of this research team, we facilitated a special 
workshop led by invited experts from UBU to help water users on this matter. Money 
saving and traditional ritual strategies were the outputs from this workshop. These 
strategies are used to attract people to join the water user group and motivate them to 
attend the meetings. Another concern was what cash crops should be produced to 
replace the heavy water-consumption rice production. On this matter, we invited the 
head of sub-district agricultural extension to give them the list of possible cash crops 
and how to grow them. Furthermore, we organized a field-trip for the representatives 
of 5 villages to exchange their knowledge and experiences with other farmers who 
succeeded in vegetable production. 

Change in perception: All water users realized that without effective regulation en-
forcement, current limited water budget would lead to serious water-sharing conflicts. 
The equitable water use regulation and water budget monitoring were urgently need-
ed. 
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Change in decision-making: More RLR farmers adopted to grow the less-water-
consumption crops based on knowledge shared and learnt from experienced RLR 
farmers and invited speakers. 

Change in behavior: A number of water users attended in the meeting is increasing 
thanks to the money saving strategy. In addition, better and friendlier communication 
among water users was also noticeable in particular, the communicating skill of par-
ticipating water users who joined the research project at the beginning. 

Change in actions: The representatives of five villages developed water manage-
ment strategic plan and endorsed the first Memorandum Of Understanding (MOU).  
The previous water use regulations were revised and new goal was set to harmonize 
the water users for unity of community as a whole. A new water management com-
mittee consisting two working levels; community and sub-group levels, was formed 
to replace the former one. The heads of each sub-group are ex officio committee at 
the community level. The community committee looks after the entire piping irriga-
tion system while 5 working-teams led by 5 heads of sub- group manage the piping 
irrigation rested in their own farming areas. 

With this organizing hierarchy, all necessary information can go through the lead-
ers of each group to water users. Likewise, all demands of water users can reach at the 
community level. Moreover, the community committee as a representative of all wa-
ter users becomes more powerful to consider which state supports should be imple-
mented to achieve the community’s goal. As a consequence, in 2017, the Tambon 
(sub-district) Administrative Office accepted the success of this research project and 
decided to take part as a facilitator. The other 8 groups of water users in this sub-
district decided to join and applied the same regulations and strategies to manage their 
piping irrigation. 

5 Conclusions and discussion 

This action-oriented research proved that the active involvement of concerned stake-
holders throughout the research process is really indispensable when dealing with any 
complex issues in particular, the renewable resource management.  The diversity of 
participants plays vital role in building a shared representation of the system leading 
to mutual understanding.  

In this case study, the engagement of 4 key stakeholders including farmers as re-
source users collaborated with Ubon Ratchathani PAO as policymaker, UBU and 
Nature Care Foundation as accepted neutral facilitator play an important role in 
achieving conflict resolution regarding the inequitable piping irrigation management. 
However, changing attitudes and keeping development momentum through this kind 
of participatory process is time-consuming and still requires continuous motivations 
and collaboration from these 4 amigos. Once the research project completes, the mon-
itoring and long-term evaluation should be carried out. Unfortunately, this interesting 
activity was not propositioned in this research project.  

Co-design and/or co-modification of RPG is very effective to create a sense of 
ownership leading to the acceptance of results emerged from the use of RPG. Addi-
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tionally, the relationship between the research team and participants was promoted 
through interactive knowledge sharing activities. With more transparent RPG struc-
tures and rules for the stakeholders, the RPG can be potentially used to facilitate the 
knowledge exchange among players. During the evaluation, silent participants as well 
as talkative ones underlined the importance of these discussions as a way to exchange 
experiences, ideas and opinions in a well-structured way facilitated by a researcher. 
They agreed that non-threatening and playful atmosphere of knowledge sharing activ-
ities triggered lively discussions on topics people usually did not talk about.  

Nevertheless, this complicated RPG requires some computer-assisted game plays, 
such as EXCEL spreadsheets and it, hence, necessitates having assistants to help 
players.  With these shortcomings, in particular about analytical and computer skills, 
our local researchers are incapable to design and facilitate a RPG by themselves. Fur-
thermore, the neutrality could become an issue, especially if the local researchers who 
acts as a facilitator is one of the key stakeholders. Therefore, the method and 
knowledge of this research process should be transferred to agricultural extension 
officers so that they can develop and use tools to solve problems together with farm-
ers. 

Based on the in-depth interviews with our research collaborators, we found inter-
esting reflexion. In political point of view (PAO), development themes such as im-
provement of water resources are certainly necessary to levitate livelihood of local 
farmers but it should be done due to the needs of the community through participatory 
learning processes. In academic perspectives (UBU), the systematic monitoring and 
evaluation should be considered as a core activity in this kind of research approach to 
clearly identify that any changes that has taken place are the outcomes and impacts of 
the research.  Regarding the research tools used, since playing RPG is costly, time-
consuming, and difficult to be modified to discover undefined scenarios while it is 
being played, the conversion of RPG to Agent-Based Model (ABM) and use AMB in 
a participatory simulation workshop would overcome these constraints. Particularly, 
when issues of concern have not yet reached a crisis point but it is likely to cause 
problems in the future, the learning process may take a longer time and require special 
tools such as computerized models for participatory analysis and exploration. 
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Abstract. This research contributes to build consensus and make social decision 
about climate change adaptation, especially heavy snowfall district. From the ex-
isting research, the hypothesis model of snowfall disaster problem formulation 
has been developed which includes snowfall disaster phase, software phase, and 
hardware phase. Next, the interview surveys in Takashima city were conducted 
to the various stakeholders; the officer of social welfare council, the community 
leaders, the public health nurses, the welfare commissioners, and the government 
officers. As the result of surveys, the causal relationship and trade-off relation-
ship among the phases have been observed. Especially, information asymmetry 
among the stakeholders in snow removal and watching and health check activity 
is extracted as one of the problem in snowfall disaster problem structure. 

Keywords: Climate Change, Adaptation, Snowfall, Problem Formulation. 

1 Climate Change Adaptation, as Rural Problem in Japan 

1.1 Research Background 

Policy making for climate change has been regarded as best-mix of “mitigation” and 
“adaptation”, and decision making for adaptation to reduce impacts from climate 
change to local economy and society has been attempted based on impact assessment 
and consensus building among local stakeholders. 

On the other hand, Japanese society, especially local communities, has confronted 
highly aging condition and the amount of human resource for adaptation will be declin-
ing especially in the mountainous villages. According to IPSS’s simulation result [1], 
it is estimated that elderly population in 2048 will increase from current standard from 
34 million to 39 million. It means increase of aging rate from 28.2% to 37.2%. Espe-
cially in heavy snow-fall district, snow removal is a kind of hard labor for elderly peo-
ple. On the other hand, it has important meaning to survive and live in snowfall envi-
ronment, avoiding house collapse due to snow weight, keeping the way to shopping of 
daily necessities, and also keeping the possibilities to call the medical/nursing service. 
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Population declining in Japanese rural area itself is not fresh problem, and people 
living in such districts have overcome the difficulties by purchasing and sharing the 
effective machines (wheel loader and so on), installing snow-melting system under the 
major road, and cooperating each other to conduct snow removal and to keep health of 
especially elderly people in their community. However, while the number of commu-
nity which have 40% or more local aging rate is increasing, it can be pointed as the 
problem for community-based climate change adaptation that the young community 
leader is decreasing and localizing. 

 
1.2 Existing Research 

In Japanese context, the decision-making process of climate change adaptation has been 
discussed [2] [3] [4]. Ichihashi et al. [2] reports local municipalities’ problem to plan 
and implement their climate change adaptation policy introducing “interactive ap-
proach” concept. Shirai et al. [3] analyze the causal relationship model between peo-
ple’s adaptation behavior for climate change and “awareness of the effect” of climate 
change. As pointed in Shirai’s study, promoting awareness of the effect through envi-
ronmental seminar and dialogue is essential for consensus building for adaptation. And 
Baba’s research [4] formulated people’s attitude to climate change and risk perception. 

As these studies displayed, behavioral analysis has been proceeded from the “top-
down” perspective. However, to find the optimized adaptation to heavy snowfall in 
rural area, not only psychological factor, such as risk/benefit perception and belief to 
the government, but also social, economic, and cultural factor must be considered. 
McLaughlin et al [5] discussed of adaptation and vulnerability to environmental change 
from biophysical, human ecological, political economy, constructivist and political 
ecology perspective. And Eriksen et al [6] attempted to describe the decision-making 
process of adaptation as the interaction among “contest”, “authority”, “subjectivity” 
and “knowledges”. From these studies which applied political approach, decision mak-
ing process can be understood as interaction between top-down and bottom-up ap-
proach and the bottom-up process in which the various stakeholders participate is ex-
pected to output the feasible community adaptation plan. 

On the other hand, there are the limited number of existing researches about the 
concrete target of community-based decision making about adaptation to heavy snow-
fall in Japan. Kuriyama (1982) [7] described the problem structure of snowfall disaster 
defining “snowfall disaster type 1” and “snowfall disaster type 2” from the respect of 
physical properties of snow. However, mitigation system for snowfall disaster have 
been developed step by step in Japanese national, prefectural, municipal, and commu-
nity level area and it is needed to develop the latest problem structure of snowfall dis-
aster reflecting the communities’ current situation. 

 
1.3 Research Goals 

This research aims to formulate the snowfall disaster problem describing causal rela-
tionship among natural scientific factors, community cultural factors, and stakeholder 
collaboration factors based on focus group interviews in Takashima city, Shiga, Japan. 
This city is located in the west-midland of Japan, and near the Sea of Japan. This area 
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is enveloped in snow often deeply. And Takashima city is confronting population de-
creasing and aging. 

This research is oriented to the consensus building among community stakeholders, 
which have the different background, knowledge, skill, values and so on. The existing 
researches are discussing the meaning of gaming-based approach in decision making 
in the community problems such as the shelter management problem [8] and health 
emergency management after the big earthquake [9]. This research should be one of the 
basis of gaming design if there are the needs to solve the trade-off problem or conduct 
the stakeholders learning based on gaming simulation. 

2 Research Questions 

2.1 Physical Properties of Snow and Software/Hardware in Community 

According to the existing research [7], the snowfall disaster can be classified into Type 
1 which is caused by physical properties of snow/snowfall for example damage to ag-
riculture and health damage, and Type 2 which is caused by the interaction among hu-
man activity and snow/snowfall for example the transportation disturbance and slug-
gishness of the economy. This problem formulation can be understood as focusing on 
the fundamental factor of snowfall disaster. 

On the other hand, the “coexisting” system among human activities and snowfall 
have been developed in and adapted to each community’s condition (not only in Japan 
but also all over the world). For example, in Japanese rural area, community groups 
have collaborated to remove snow not only around the houses themselves but also the 
pavements to assist the children’s commute to school. If there are elderly people who 
need highly medical care, the community members habitually or systematically move 
for such people to check and keep their health. The municipalities maintain and manage 
the melting system under the main road and operate snowplows for remove deep snow. 
In addition, while the software to adapt to snowfall disaster have been made progress 
in the communities’ history, the hardware has been also developed corresponding with 
software change and technical innovation. As explained previously, melting system 
spread out the main roads in snowfall region. To trash the snow after removal, the ditch 
for snow discharging has been constructed. To discuss the problem structure of snow 
disaster, the software’s (culture and system) and hardware’s (infrastructure) function 
and dysfunction should be observed from the community movements. 

Figure 1 describes the conceptual description of research framework about snowfall 
disaster formulation. There can be two phases in the problem formulation; causal rela-
tionships of snowfall disaster and mitigation for disasters in the community. As existing 
researches saying, the two types of snowfall disaster derive from physical property of 
snow/snowfall, and the difference is whether there is intervention of human activities 
or not. And the software and hardware as the mitigation factor to snowfall disaster can 
be regarded as the obstructive factors to physical burden to living circumstance and 
shutdown of traffic. In addition, the software and hardware should be interactive each 
other, because effective share (software) of wheel loaders (hardware) can be thought as  
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Fig. 1. Conceptual description of two types of snowfall disaster and mitigation system 

 
the positive factor (from software to hardware) and operation failure of melting system 
(hardware) can be regarded as the obstructive factor to snow trashing collaboration 
(software). Based on this conceptual framework, research method will be discussed in 
next section. 

 
2.2 Research Method 

This research set the two research questions as below to achieve the goal. 
(RQ1) What kinds of factors are there in the real snowfall disaster mitigation? 
(RQ2) What are the promotional/obstructive factors to the disaster causes and the 

disaster mitigation factors? 
To discuss of these research questions, the stakeholder interviews have been conducted. 
The interviewees were focused from the respects described as below; 1) whether he/she 
attacked to the elderly people the health problem in the real snowfall disaster (Type 1 
snowfall disaster); 2) whether he/she attempted to remove the traffic snow obstacles 
(Type 2); and 3) whether he/she managed the human resource and goods to overcome 
the snowfall disaster. 

From these focus points, 15 stakeholders have been listed up as described in Table. 
1. The council of social welfare in Japan promote collaboration between the community 
and the welfare businesses and the interviewee (A) conducted health keeping activity 
in snowfall situation. In addition, A managed the volunteer members activity too.  The 
community leaders (B~E) acted information gathering of elderly people’s situation, 
snow removal, and the various resources management to help those activities such as 
wheel loader sharing. The public health nurses (F~H) are government officer who have 
medical license to check health condition. There are 163 welfare commissioners in Ta-
kashima city, who are appointed the role from the government to check the health con-
dition of the elderly people, the low-income earners, the people with disabilities, and  
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Table 1. Hypothesis of interviewees’ roles in the snowfall mitigation. 

Name Position Title Health Problem Snow Removal Resource 
A Council of Social Welfare ✔  ✔ 

B~E Community Leader ✔ ✔ ✔ 
F~H Public Health Nurse ✔   

I~L Welfare Commissioner ✔   

M~O Government Officer  ✔ ✔ 
 

the social withdrawals. In this research, the interview surveys to 4 welfare commission-
ers (I~L) were conducted. As the manager of snow removal as public assist, the 3 gov-
ernment officers were selected as the interviewees. They programmed snow plow ve-
hicle operation and contracted with the National Silver Human Resources Center to 
promote snow removal in emergency. 

3 Results 

3.1 Disaster and Software 

The result of the interview surveys can be described as problem formulation in Figure. 
2. The upper stage describe the set of factors which cause type I/II disasters and the 
lower stages express the sets of causal factors categorized into “hardware” and “soft-
ware”. As A, G, H, and I pointed, the efforts to check the elderly people’s health made 
positive impacts by decreasing physical burdens and advising to keep their health. On 
the other hand, there can be 4 obstructive factors to watching and health check. The 
first is traffic shutdown. All interviewees conducting for health problem listed the traf-
fic obstacle as the problem in health checking.  

The second, which is relative to the first one, is the problems deriving from outsourc-
ing contract of snow removal. G, H, L analyzed the fundamental problem of health 
checking difficulties is unpredictable operation of public snow plow. They didn’t deny 
the meaning of outsourcing, but they couldn’t gain the information of operation and 
location of snow plow vehicle and they couldn’t make the health checking plan based 
on the information neither because there were no information sharing among the gov-
ernment, operation company, and citizens.  

The third and fourth are the factors about information asymmetry. The community 
leaders (B, D, E) and the welfare commissioners (J, L) listed keeping privacy as an 
obstructive factor. Because of the shortage of information gathering route about health 
condition, they were feeling the limitation of health checking activity by community 
members. In addition, the community culture which regard “help-seeking” action as a 
kind of opprobrium made health information hidden (by B, C, I, L). Because of this 
culture, these community members could access the health information only as 
secondhand information. 
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Fig. 2. Problem Formulation of Snowfall Disaster in Takashima city 

 
3.2 Disaster and Hardware 

The government officers evaluated the effect of outsourcing from B/C (M~O). Espe-
cially there is a strength of professional company in the ability of snow removal in 
difficult situation. On the other hand, they explained that fallen electric cable and fallen 
tree often cause the interrupt of snow plow vehicle operation. This is also pointed by 
the community leaders (B, D, E) as the obstructive factor to traffic shutdown. 
 
3.3 Software and Hardware 

As the interactive factors between software and hardware in snowfall disaster mitiga-
tion, snow discharging can be pointed. It is to trash snow after removal, but there is 
great difference whether there are sufficient snow discharging ditch or not as C, D, E 
explained. In densely populated area, there are insufficient discharging infrastructure 
while great needs of snow removal to keep pedestrian and automobile traffic. In suffi-
ciency of snow discharging cause “wall forming” in front of house entrance and stag-
nation of social/economic traffic. 

4 Discussion 

4.1 Problems of Snow Removal System 

As discussed in Section 3, shortage of snow removal caused the stagnation of social 
traffic especially watching and health checking to the elderly people. There is a kind of 
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information asymmetry among community leaders, government officers, and private 
companies as the background of the problem.  

How could they do for optimization of snow removal system? Information sharing 
among these stakeholders especially about snow plow location itself is a fundamental 
solution. Some municipalities are implementing GPS based online map system to share 
the snow plow vehicle position and operation, therefore, that solution is not unfeasible 
even if there is not sufficient budget. However, according to the result of interview 
survey to the community leaders (B, C) and the government officers (M, N, O), the 
operation program of snow plow vehicles is design to promote commutation, not social 
welfare objects. Adaptation to heavy snowfall should include the discussion about 
“what is optimization of snow removal?”. 
 
4.2 Communication between the Elderly People and Community Leaders 

In the previous section, the information asymmetry problem was pointed as the obstruc-
tive factor of health check activity. To overcome that problem, keeping privacy and 
help-seeking action are the fundamental factors.  

According to the interview survey to the welfare commissioners (J, K, L), there is an 
mutual trust relationship obstacle to gather the health information from the elderly peo-
ple. Population of the small community is 10-100, therefore the residents in such com-
munity are familiar face each other. On the other hand, that relationship is different 
from mutual trust relationship to share health information, which incubates in the ex-
perience-sharing history and the long family commitment. For example, respondent K 
is working for the company in Kyoto city (out of Takashima city) and K is regarded as 
a community resident but “not” having experience-sharing history. 

This problem can be thought as mutual understanding of life style. It should be dis-
cussed what welfare commissioners’ role should be and the collaboration system be-
tween them and the elderly people’s family. 
 

5 Conclusion 

This research has attempted to describe the problem structure of snowfall disaster in 
Japanese rural area. Especially through the framework disaster-hard/software relation-
ship, causal relationship and trade-off relationship among the factors were found. As 
the conclusion, the benefit and facilitation of gaming-based consensus building can be 
extracted as below:  

• Medical affairs are essential factor of type I disaster caused by snowfall. On the other 
hand, direct/indirect shutdown causes the stagnation of medical treatment and health 
check in snowfall situation. 

• From this viewpoint, the trade-off relationship can be found between health check 
activity as the mitigation method of type I disaster and the social workers’ risk to 
encounter the traffic/martial accidents as the example of type II disaster. 
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• On the other hand, reconsideration of the collaboration system and application of a 
kind of information system can be solve the trade-off problem. This is a key-point 
to build gaming simulation model of the problem. 

This research was conducted based on qualitative methodology and the empirical 
study through quantitative method will be the future research problem. To understand 
the problem structure in detail, we should conduct additional surveys especially with 
the respect to public administrations system and implementation.  And after that quan-
titative studies, system dynamics and gaming simulation will be conducted to imple-
ment this research output socially. Especially, the trade-off relationship among the fac-
tors have been described in the previous chapters however the strength of them couldn’t 
be proved in this research. Therefore, the gaming experiment will be essential research 
problem to achieve the goal of this research. 
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Abstract. This paper concentrates on methods to facilitate interaction and ex-

change knowledge between different expert groups. The focus is on expert 

groups from the aviation and humanitarian context. Both are highly complex, 

multidisciplinary systems where stakeholders work under high-time pressure, 

uncertainty and a complex decision-making environment. Especially during a 

natural disaster, stakeholders from the humanitarian field and airport manager 

need to work closely together to guarantee the most efficient way of handling 

issues like overwhelmed customs officials, unsolicited aid donations, unsafe or 

unprepared warehouses. While several approaches are available the question 

still exists: Which kind of gaming element works best in which situation to cre-

ate a mutual understanding. To answer it, three methods have been examined: 

(1) discussion rounds with experts (2) gaming-related method (3) simulation

game. The set-ups as well as the results will be described and pros and cons of

each method discussed.

Keywords: Serious Games, Disasters, Humanitarian Aid, Airports, Complex 

Systems. 

1 Introduction  

In aviation as well as in the humanitarian context different stakeholders work under 

high-time pressure, uncertainty and a complex decision-making environment. Even 

more, often airports and their wider socio-economic systems are limited in their ca-

pacity (resources, people etc.) due to the disruptions caused by a disaster. Airports are 

multidisciplinary systems, involving aspects from passenger handling, international 

exchange of passenger and goods (international law), aviation specific issues, logis-

tics, safety and security. Especially during a disaster, the aviation industry and hu-

manitarian field need to work closely together. However, both these disciplines are 

multi-disciplinary on their own, introducing even more complex coordination chal-

lenges in challenging operational circumstances. To analyse how we can bring both 

disciplines together, this paper concentrates on methods to facilitate interaction and 

exchange knowledge between different expert groups. Therefore, the paper is struc-
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tured as follows: First, we give an over on how the aviation and humanitarian system 

are linked with each other and what the current challenges are. This is followed by a 

description of three different methods of how we can bring both groups together. The 

sessions themselves as well as the used methods and results will be presented after 

this. Finally, we discuss the results and give suggestions for future work. 

2 Theoretical Background 

2.1 Humanitarian Response  

Changes in climate and the growing population have not only led to an increase in the 

occurrence of disastrous natural events but has also increased the impact of these 

events on the population, as illustrated by the Red Cross World Disaster Report [1]. 

These disruptive events and their impact can be characterized in several ways [2]. 

First, a disruptive event overwhelms the local response capacity of a community to 

deal with the effects. The demand for (emergency) resources and capacities exceeds 

the available capacity. Second, there are significant disruptions, these disruptions also 

affect the locally available coping capacity, i.e. the needed resources can reach those 

who need them. Third, there is a factor of time pressure. A timely response plays a 

critical role in reducing the negative effects of such an event on a community. These 

combined factors make a community facing a large-scale disaster vulnerable and de-

pend on the support of external agencies and organizations to supplement their re-

sponse capacity and mitigate the effects on their community.  

The circumstances in disasters present several challenges to humanitarian agencies 

like identifying and understanding the needs and size of the affected population, the 

complex coordination with other NGOs and governmental agencies [3; 4], and inter-

national and local logistical challenges under time-pressure and uncertainty. For ef-

fective delivery of aid, the corporations and integration of logistical organizations, 

transportation companies, and especially airports for access is a critical success factor 

[5].  

 

2.2 Airport Management 

Air traffic is nowadays pressured by high demands on economy and safety. To guar-

antee most efficient air traffic, all resources at an airport should be used in a most 

efficient way. Airports in general are complex systems where different stakeholders 

(e.g., airlines, air navigation service provider, airport authority, ground handler, and 

security) have to interact with each other not only in their own operational centers but 

also work together with other stakeholder groups.  Analyses have shown that there is 

a growing amount of air traffic [6]. Furthermore, there are also new challenges re-

garding economic and environmental issues [7]. Because of these aspects, the process 

of sharing information becomes more and more important. To support an optimized 

information process during normal operations, the concept of Airport Collaborative 

Decision-Making (A-CDM) [8] has been developed. A-CDM focuses on how differ-

ent stakeholders can use a common database. Studies have already shown that this 
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lead to an increase of efficient operations [8; 9; 10]. An inadequate information shar-

ing among different stakeholders during normal operations can lead to negatives con-

sequences like delays; during humanitarian disasters this can lead to a higher fatali-

ties, more destroyed building, damaged infrastructure, and so on. This is just one ex-

ample which shows the relevance of information sharing, knowledge exchange and 

working collaboratively with each other. There are a couple of studies which have 

already focused on the role of collaboration between different stakeholder groups in 

aviation as well as collaborative management [11] but no studies exist about the best 

way to analyse and facilitate these interactions and cooperation. 

 

2.3 Research Question 

Airports are the ‘life-line’ for an affected country (receiving incoming aid, both assis-

tance and relief items) and the linked pin between the aviation and the humanitarian 

system. People of these two systems must cooperate to guarantee the most efficient 

way of handling these issues. This is not always easy to realize because the aviation 

and humanitarian fields are complex systems by their own and characterized by dif-

ferent stakeholders with divergent goals and different interests.  

Hence, further research is needed on best practices for creating a mutual under-

standing. That is important because there is a direct influence of the understanding of 

each other on the efficiency of operational procedures. To analyse how we can bring 

both disciplines together, this paper concentrates on different methods (see Fig. 1) to 

facilitate interaction and exchange knowledge between different expert groups. These 

methods are different from each other regarding the degree of complexity. On the left 

axis you can see high complex methods including a lower abstracted degree of reality 

(e.g., field exercises); on the right axis you see low complex methods including a 

higher abstracted degree of reality methods (discussions rounds with experts). While 

several approaches are available the question still exists: Which method works best in 

which situation to create a mutual understanding.   

 

 

 

 

 

 

Fig. 1. Overview on different methods to facilitate discussions 

3 Methods 

To answer it, three methods have been examined: (1) open discussion rounds with 

experts (no in-depth discussion), (2) gaming-related method (explore the connections 

of issues) (3) simulation game (understand the connections of issues, knowledge of 

the subject is necessary, roleplay, storytelling).  

In each session participants were asked about current challenges due to the topic of 

airports during a humanitarian disaster, identify gaps, barriers, best practices and next 
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steps to improve the coordination between the aviation industry and the humanitarian 

sector. 

3.1 Discussion Rounds with Experts 

Sample & Set-up. The annual Humanitarian Network and Partnership week brings 

together experts in crisis preparedness and response from a diversity of organizations 

and countries. The objective of the HNPW is to provide a platform where discussions 

focus on identifying solutions to humanitarian challenges. These challenges cover a 

wide range of topics, including information management, safety, coordination and 

improving the logistical agility of the humanitarian response.  

The attendees of this event included members of the United Nations including Of-

fice for the Coordination of Humanitarian Affairs (UNOCHA), The World Food Pro-

gram (WFP) and the logistics cluster, the United Nations Development Program 

(UNDP). Furthermore members from the international logistics and aviation industry, 

including Deutsche Post DHL (logistics partner), and International Civil Aviation 

Organization (ICAO). Finally, different (international) NGOs and government repre-

sentatives were attending the sessions. Throughout the session around 20 participants 

attended.  

One session was part of the Inter-Network Day, in a rotating fashion different 

groups of HNPW participants would visit different topics, including the “Changing 

airports from humanitarian response bottlenecks to effective logistics hubs” session. 

In a total of 5 rounds, around 40 participants provided their input on issues, challeng-

es, best practices and potential solutions to strengthen the role of airports in disaster 

response.  

 

Results. The open session allowed participants from different backgrounds to join the 

discussion and provide their input. As many of them have had experience with the 

challenges at airports in disasters, the open session provided a low-threshold to pro-

vide their input. At the same it allowed them to learn about the underlying causes for 

these issues, for example specific constraints in the aviation industry such as regula-

tions. Furthermore, the sessions at HNPW also provided valuable insight in the topic 

itself. It enabled humanitarians and aviation experts to express their challenges and 

constraints to each other. A specific example that was explored in depth was the in-

formation exchange between the aviation industry and the humanitarian community. 

As one of the results of the HNPW, various key-issues have been listed (see Fig. 2).  

 

 

 

 

 

 

 

 

Fig. 2. Results from the discussions at the Humanitarian Network Partner Week 2018 
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Discussion. There are several advantages to the approach used at the HNPW to bring 

together people and organizations from different disciplines. First there is a low need 

for resources, and preparation of specific materials. While some experts provided 

their experience and real-world examples to the discussion, from a facilitator perspec-

tive no additional materials needed to be prepared in advance. It also allowed a more 

flexible approach to the discussion. The open discussion approach also worked well 

for the explorative nature of the sessions, in which humanitarian participants may not 

be familiar with aviation specifics and vice-versa. Most importantly, the open ap-

proach makes the discussion and sessions open to a wide range of (potential) partici-

pants; with different experiences, expertise and backgrounds. The open nature al-

lowed the discussions and interactions to adapt the participants level and interests.  

The disadvantage to this method, is that because of the wide range of participants it 

is difficult to come to a deeper and more analytical understanding of the topic. There 

was limited in-depth discussion on the issues and the underlying root-causes. Towards 

the end of the HNPW, participants mentioned that a more structured approach would 

be needed to understand how the different issues are connected in order to formulate 

next steps forward.  

 

3.2 Gaming-related Method 

Sample & Set-up. 34 international stakeholders from the field of aviation, humanitar-

ian organizations, industry and academia attended this 2-days workshop. Driven by 

real-world challenges in humanitarian logistics, information management & coordina-

tion, and simulation & training, the group worked within smaller working groups on 

identifying challenges in these areas. Therefore, they used the formula method [12] 

which consists of two main steps: (1) Brainstorming referring to a certain question - 

All participants discuss main elements derived from a question and write them on 

cards, (2) Develop a formula within smaller working groups - People can use all as-

pects which were mentioned during the brainstorming session as well as all the math-

ematical symbols they know (+, -, =, ≠, …). After this, the formula of every group as 

well as the results will be presented and discussed.  

 

Results. In Figure 3, three formulas are presented. The focus is less on the correctness 

of all mathematical symbols than on the structure and interdependencies the main 

topics. The participants themselves enjoyed this new way of thinking about current 

challenges in this area and structuring them. This method is easy to handle and rec-

ommendable if you want to analyse differences between groups. It is also well suited 

to identify gaps. One possible disadvantage is the less complexity and reduced degree 

of reality. Because of these two things it might be challenging to transfer the results of 

the formulas into the real working life. Therefore, an intensive debriefing is neces-

sary.  
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Fig. 3. Examples of formulas. 

3.3 Simulation Game 

Sample & Set-up. A third workshop was conducted with several participants from 

the Netherlands working either in the field of aviation or humanitarian aid. This 

workshop consisted of three parts. First, during the briefing the people had the chance 

to get to know with each other. This was followed by an introduction about the struc-

ture of the session as well as presentations about the humanitarian and aviation con-

text. Second, the simulation game was played (see below for detailed description). 

During this, also observations were made. Third, in the discussion phase the partici-

pants were asked about transferring results from the workshop into their real working 

life. 

To understand these complex systems including the behaviour of stakeholders, it is 

relevant to model aspects of decision-making. This is difficult to analyse in real-life 

[13]. Therefore, a simulation game scenario was used which consisted of four steps, 

following the disaster management cycle [14; 15] (see Fig. 4).  

 

 

 

Fig. 4. Disaster management cycle [19; 20]. 

 

The scenario was based on a recent event that occurred during the 2017 hurricane 

season in the Caribbean. The participants themselves took on the role of Airport man-

agers (St Maarten airport) and the humanitarian coordination (United Nations Disaster 

Assessment & Coordination team). Each of the elements of the disaster management 

cycle has been translated into a specific ‘challenge’ in the game (see Fig. 5 for the 

timeline) which has been defined as follows: 

1. Preparation: The players received a notification (a so-called pre-warning) about 

an incoming hurricane. They were asked to prepare the airport for this event. 

2. Response: Following the hurricane landfall participants were asked to assess the 

damage, take measure to re-open the airport and accommodate the initial humani-

tarian assistance. 

3. Recovery: At this stage, the airport is functional again (at limited capacity) and 

participants need to handle and support the incoming relief and outgoing passen-

gers, as well as deal with specific cases (medicine, VIP, etc.). 
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4. Mitigation: The participants were asked to reflect on the past stages and propose 

improvements to reduce the impact in future events. 

 

 

 

 

Fig. 5. Timeline for simulation game scenario. 

 

Results. The results have shown that the participants emphasized the commonalities 

between their fields. This led to a better understanding of the constraints and chal-

lenges that their counterpart was operating in. Moreover, the game helped to illustrate 

the interdependencies between the various elements within and between their line of 

work. In addition to the two complex systems benefitting from an improved aware-

ness and understanding of each other, the game session also provided valuable in-

sights for research. The game session demonstrated directions for improving the syn-

ergy between the humanitarian and aviation sectors for more efficient aid delivery and 

coordination in disaster responses. 

4 Discussion and Conclusions  

An increasing number of people are facing the consequences of volatile events around 

the globe, whether due to natural causes or man-made crisis. The mounting frequency 

and intensity of these events, require the international humanitarian community to 

become more agile in responding to these events. In order to ensure an effective de-

livery of aid, a strong cooperation between different actors are needed. In the logisti-

cal domain, airports play a critical role to ensure that aid reaches those in need. To 

strengthen the role of airport in disaster experts from both the humanitarian and avia-

tion industry need to create a better understanding of their mutual dependencies and 

contribution towards each other.   

The present paper analysed three methods (discussion rounds with experts, gam-

ing-related method, simulation game), to determine the best approach to bring experts 

from different complex disciplines together (i.e. aviation and humanitarian aid) to (1) 

create a mutual understanding of each other, (2) identify gaps and issues and (3) de-

velop solutions and new approaches. All methods can be used as a platform to facili-

tate these discussions. Based on our analyses of the methods, we found that the choice 

for a method depends on different aspects: (a) (research) question you want to focus 

on, (b) the target group, (c) the desired outcome, (d) the availability of resources (e.g. 

time, materials). Most importantly we found that the method of interaction also con-

tributes to the level of engagement of the participants and as a result the depth of the 

discussion and its outcome.  
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5 Outlook and Future Work 

In the present paper, the focus was on using games as a method to exchange 

knowledge between different groups of experts. Therefore, different methods were 

successfully used but games are not just usable as research instruments. Games can be 

also used for training and evaluation purposes. In a next step, also a role change might 

be an idea to exchange knowledge between two or more complex systems. That 

means that people did not react in their current role as an expert but have the chance 

to ‘play’ another role and to understand better the mindset and the responsibilities of 

other stakeholders.   
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Abstract. One of the most effective methods to teach complex operations man-

agement concept for corporate learners is using experiential learning. Corporate 

learners are different from academic learners, as they require a learning platform 

that is short in duration, credible, applicable, and relevant in concept that suits 

their primary daily tasks. This is the area where serious games could help to ad-

dress. However, there are lack of literature or prior research which concerned to 

develop serious games for corporate learners. Even though developing serious 

games for corporate learners would require a different approach, because of its 

different purpose and expectation. Therefore, the authors demonstrate the imple-

mentation of combination between the six facets framework and the triadic game 

design philosophy to formulate a better approach for developing a serious game 

for the corporate learners in this paper. A quasi-experiment is conducted to test 

the impact of a combined method when developing a serious game for the corpo-

rate learners. The result of this research shows that using the combined frame-

work can bring prominent result in producing the final game, including in in-

creasing learning effectivity and resource efficiency, which later became the cop-

yrighted OMG! (Operations Management Game) board game. Result of this re-

search would be expected to enriching literature in serious game development for 

corporate learners. 

Keywords: Serious simulation game, serious game development, game-based 

learning, corporate learners, operations management simulation game. 

1 Introduction 

Worldwide survey results conducted by The Economist [1] showed that 31% of busi-

ness organizations in manufacturing spend their budget on consulting to solve opera-

tional and managerial processes. The large percentage of spending can be proof that 

many companies in the manufacturing industry are experiencing difficulties to solve 

their problems, especially in achieving operations excellence. The future of supply 

chain complexity would then make the problems faced by the organizations’ employees 
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in operations management more complicated as well, because of the issues of growing 

population, energy scarcity, technology advancement, and real-time connectivity [2]. 

With the growing complexity, the limited capability of internal employees to catch 

up with growing knowledge in operations management cannot be avoided. The situa-

tion occurs because of the employees’ limited-time for learning new things. In dealing 

with those challenges, business organizations in manufacturing have options to conduct 

training and development programs to improve their employees’ technical skills [3]. 

However, these employees, as corporate and adult learners, have different needs and 

challenges compared with learners in the formal or academic environment. Aside from 

their insufficient time to learn new conceptual things, corporate learners also expect to 

get practical knowledge or skills that are relevant to their daily tasks. Also, Knowles 

[4, 5] describe those corporate learners, as adult learners, using their experiences to aid 

them to learn something new. As they learn new concept or knowledge, the corporate 

learners want to implement it in their daily problem-solving in their job.  Those central 

assumptions show an urgent need for adequate training methods in delivering training 

programs for corporate learners. 

One of the established methods which are often used in teaching and educating cor-

porate learners about operations management is using a wide variety of games for learn-

ing [6, 7], which is also known as serious games. Serious games is a common term to 

describe various games which adequately designed primarily not for an entertainment 

purpose, but another purpose including to support learning and education [8]. The usage 

of these types of serious games ranges from a simple tabletop or board games [3] to 

serious system simulations like the Beer Game [9, 10], as the medium to learn basic 

principles of operations management. These simulation games have the advantages 

compared to other methods, as they can offer the same virtual environments for learn-

ing.  Virtual environments can accommodate unlimited trial and error in a virtual com-

pressed time that is crucial in the learning process. This situation becomes ideal for 

simulating different scenarios and decision making, where the corporate learners could 

develop their technical and professional skills [11]. 

Although the usage of a serious game is widespread in teaching operations manage-

ment concepts, there are many challenges in designing effective serious games for cor-

porate learners. First, the concept of operations management itself is continuously 

growing and becomes more complicated, with the need to balance the details of each 

process with the overall views of the operations. Second, the potential risky investment 

of the serious game's development is higher as the growing expectation from corporate 

learners to successfully learn relevant, multi-learning objectives in limited time dura-

tions [12]. This paper tries to propose a different approach for designing a serious game 

for corporate learners. A case study in developing a tabletop game titled operations 

management game (OMG!) is also presented in this paper. 
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2 Literature Review 

2.1 Benefit and Challenges of Serious Games Application in the Corporate 

Sector 

Existing use and future trends of serious games application in corporate education show 

that the serious games development topic would be interesting and essential research in 

the near future. It is also predicted that in the next 3–7 years, serious games would 

become commonly adopted by people and society [13].This prediction is based on the 

hype cycle report by Gartner, Inc whom also predicts that about 1,400 global organiza-

tions will use serious games and gamification for employee training and increasing per-

formance [14]. The prediction is not surprising since game-based learning or using 

serious games for supporting learning activities on corporate education is a long-lasting 

established method. Scientists and practitioners agree that using the game for learning 

in a corporate environment has many advantages in comparison to the conventional 

methods or training.  

Vogel [15] compared the effectiveness of using simulation games with traditional 

instruction methods. As a result, there is substantial evidence that using games for 

learners led to the higher outcomes, both in the attitudinal and cognitive aspects. This 

result is supported by Wouters [16]  who found that serious games can increase learning 

effectiveness and retention level of learning materials. The use of simulation games has 

been demonstrated in improving employee skills in training programs. An example is 

a game titled Lemonade Tycoon 2 for teaching lean manufacturing concept [17]. 

However, not all serious simulation games can improve learning effectivity. There 

is another empirical research conducted by Sitzmann [18] which concludes that simu-

lation games would be more useful if played in specific situations. The first situation is 

where the simulation game is not delivered as a standalone technique but combined 

with other instructional methods. Second, trainees as primary learners acquire enough 

opportunities to simulate decisions and receive feedback from the game to construct 

knowledge. Third, the simulation game should offer an active learning experience to 

trainees, rather than passive instruction only. These situations automatically increase 

the risk of failure in designing an effective simulation game for corporate learners. 

Another reason which makes designing effective simulation game more challenging 

is a growing knowledge that becomes more complicated and the growing expectations 

for corporate learners. A majority of corporate learners expect to get recognition or 

awards from a reputable institution as they accomplish game-based learning [19]. An-

other expectation, as proposed by Prince and Stewart [20], is how corporate education 

is expected to have strong credibility within their training program materials. The last 

expectation that should be fulfilled is the training materials should contain consistent 

standards, objectivity, and challenge traditional thinking of corporate learners. These 

expectations are why serious game designers should rethink the existing frameworks to 

design more effective serious games for corporate learners. 
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2.2 The Existing Framework in Serious Games Development for Corporate 

Learners 

To reduce risk and to optimize the return on investment in designing serious games, 

many existing frameworks are usually used in game development practice. Marfisi-

Schottman [12] formulated seven steps for designing serious games and assign a multi-

actors role for each step in designing serious games. The multi-actors involved in these 

seven steps are cognitive & domain expert, pedagogical expert, storyboard writer, and 

artistic director. The seven steps framework had been developed to optimize collabora-

tion in serious game development between companies and laboratories, which allows 

them to identify essential game components for developing effective serious games for 

corporate learners. 

Unfortunately, the most significant drawback of the seven steps is the framework 

does not fit with developing serious games in iterative ways. As critics of the seven 

steps framework, Marne et al. [21] proposed a conceptual framework for designing 

serious game for educational purposes call the Six Facets with their design pattern li-

brary. The six facets have an advantage in evaluating the design process and helping 

the designers to improve each step of the design process. There are six facets or six 

general problems that would be faced when designing a serious game, starting from 

defining clear pedagogical objectives, until specifying conditions of use for optimizing 

serious game effectiveness as described before by Marne [22]. 

The application of the six facets in designing serious games for educational purposes 

shows that the six facets’ effectiveness as a framework depends on the Design Pattern 

(DP) library. The Design Pattern library is synthesized based on data covering from 

different types of design experience, knowledge, and methods. Marne et al. [21] had 

collected answers to compile more DP and enrich a pattern language as described by 

[23]. 

However, the six facets have weaknesses when the serious game designer does not 

have a validated or rich design pattern library for a specific context, for example when 

serious games are mainly designed for corporate learners. Collecting information and 

data can be a time-consuming activity to formulate more comprehensive DP, the serious 

game designer should rethink another way that is more efficient and has similar impacts 

on serious game users. 

Aside from the Six Facets framework, Harteveld [24] proposed a design philosophy 

based on the design experience of the Levee Patroller game called Triadic Game De-

sign. Based on the experience and in-depth observations, he reflects that to develop a 

“good” game with a serious purpose, designers should balance three considerations: 

reality, meaning, and play. Each of the consideration described by Harteveld [24] com-

prehensively with their aspects, criteria, people, and disciplines needs to be well-

thought-out by serious game designers. The triadic game design philosophy has a prac-

tical worksheet for guiding serious game designers to build a “good” game for educa-

tional (serious) purposes. However, it has drawbacks when the designer tries to evaluate 

to what degree the game has come in every aspect. 

Based on literature above, the authors of this paper try to combine the six facets 

framework and the triadic game design when designing serious games for corporate 
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learners. The authors have hypotheses that both frameworks will become complemen-

tary in reducing its weaknesses when designing serious game. The six facets framework 

has the upper hand in measuring and evaluating design process with clear indicators, 

while there is a drawback which the framework will only work efficiently when the 

designer can synthesize the Design Pattern (DP) based on their context or situation 

which demand more time-consuming activity. However, triadic game design philoso-

phy has a practical approach in designing serious games with balancing in three main 

considerations – reality, meaning, and play, while the evaluation of ‘balancing tri-

lemma’ is quite hard and complicated. The combination of these two concepts is 

demonstrated in a case study of serious game development for corporate learners, spe-

cifically in operations management field. 

3 Methodology 

In this paper, the authors propose that the six facets framework can become comple-

mentary in an application with the triadic game design. As an overview of the serious 

game design produced, the six facets of designing serious games were used in the first 

iteration as the first phase. The design process follows the six facets Design Pattern as 

described by Marne [22] from defining pedagogical objectives, until designing a fun 

simulation interface. From this phase, the authors design serious games based on the 

degree of expectation of corporate learners in each facet. This game is later known as 

the Operations Management Game (OMG!). 

In the second phase, after the OMG! was created based on the valence of the six 

facets, the evaluation of the game is conducted. The evaluation process tries to measure 

game effectiveness based on Kirkpatrick’s model of four levels of evaluation [25]. To 

make evaluation more efficient, the authors decide to focus only on evaluating the level 

of reaction and level of learning. Aside for efficiency reasons, the level of reaction and 

level of learning is also fit to evaluate each of the six facets valence. Because of this 

phase, the valence of six facets retrieved from the user and relevant actors as feedback 

from design. 

In the third phase, the six facets valence retrieved as feedback from players and other 

relevant actors (i.e., game designer, domain and pedagogical experts) will be compared 

with the six facets valence that had been obtained earlier as the first iteration game 

design. In this phase, the authors also analyze the gap between the expectation and real 

experience of the corporate learners and other relevant actors after playing the game. If 

there is a gap that is still far from what the users expect, then the development of the 

serious game goes to the next iteration. 

The fourth phase is going to the second iteration of serious games development if 

there is a significant gap between what the user expects and the feedback from the user 

after playing the game. Here in this phase, the authors propose the idea to use the triadic 

game design checklist, instead of collecting data to formulate a new design pattern in 

the six facets framework for improving the six facets valence feedback from the players 

in the next experiments. 
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The fifth phase of serious game development is evaluating the second iteration pro-

totype to players, based on serious game development using triadic game design check-

list. The six facets valence is retrieved from players in this phase and then will compare 

it to the first iteration feedback. In this phase, the authors expected that the second iter-

ation could reduce the gap between players expectation and players feedback from ex-

periencing serious games. If there is still a vast gap, the game design can go to the next 

iteration phase, still using triadic game design philosophy, until the valence for every 

six facets is acceptable. For a more comfortable understanding of how the methodology 

of serious game development that is used by the authors, figure 1 explains the method 

with a more detailed visualization. 

 

 

Fig. 1. A combined framework methodology in developing serious games for corporate learners 
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4 Serious Game Development for Corporate Learners: A Case 

Study of Operations Management Game (OMG!) 

In this section, the authors will explain the application of combining methods between 

the six facets framework and triadic game design. A case study in developing the oper-

ations management game by the authors shows how the combination can help serious 

game developers to develop a more effective serious game for corporate learners in a 

shorter time. 

Table 1. The early design pattern of OMG! (First iteration) 

Early Design Concept of Operations Management Game 

Actors In-

volved 

Six Facets Design Pattern 

Pedagogi-

cal expert 

Pedagogi-

cal Objec-

tives 

Categorizing Skills: understanding concept, group decision 

making 

Game playability/learning objectives: the Understanding 

flow of materials; Deciding parts purchasing; Deciding Produc-

tion Plan; Dealing with uncertainty 

Simulate Specific Cases: Operations management process in 

the manufacturing sector 

Model for Misconceptions: Random demand 

Domain 

Expert 

Domain 

Simulation 

Simulate Specific Cases: Operations management process in 

manufacturing sector 

Model for Misconceptions: Random demand 

Game De-

sign Expert 

Interac-

tions with 

the Simu-

lation 

Social Pedagogical Interactions: Dividing four roles of player 

- Supplier, Production stations, Assembly station, and sales 

Debriefing: At the end of the game, the player will discuss 

each other, what & why it happens, how to improve perfor-

mance? 

Game De-

sign Expert; 

Domain 

Expert 

Problems 

and Pro-

gression 

Measurement Achievements: Demand fulfilled, Money on 

hand 

Fun rewards: Awarding ceremony for the winning team 

Game De-

sign Expert 
Decorum 

Local competition: Compete between teams to boost winning 

motivation 

Pedagogi-

cal expert 

Conditions 

of Use 

Two learners side by side: a Hybrid form of games (board & 

digital) to highlight learning process 

 

First, as the beginning of serious game development, the authors collected infor-

mation from multi-actors that are relevant and can support the effectiveness of the de-

velopment. The Design Pattern list in the six facets is used to describe the expectation 

and design plan of the game. Using the design patterns list that developed before, the 

authors gathered the expectation from corporate learners, pedagogical, and game design 

expertise. The list of design pattern solution as an early design of the game was synthe-

sized considering its context, problem, and forces as demonstrated by Marne et al. [21]. 

The expectations can be summarized in table 1.  

In the second phase of development, every facets valence that is expected by actors 

would be quantified using interviews and questionnaires with every actor involved in 
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serious games development: pedagogical, domain, and game design expert. After quan-

tifying the valence, the game was developed and then comparing it to the valence gen-

erated from first iteration output. 

The result from the first iteration of serious games shows that it still has quite a large 

valence gap between the expectation and the prototype. The further development of 

serious game prototype in the second iteration is needed. As stated before, the authors 

used a combination of six facets framework and triadic game design philosophy to re-

duce the gap. In the second iteration, the authors used the triadic game design worksheet 

as practical tools to improve the game resulting the improved design concept in the  

second iteration as described in table 1. 

Regarding the input, process, and output of this serious game, figure 2 shows the 

model conceptualization of the serious game design with more detail concept in the 

second iteration. 

 

 

 

Fig. 2. Serious simulation game model conceptualization in the second iteration 

5 Results and Discussion 

Using the second iteration game concept as described in table 2 and visually shown 

in appendix 1, the authors conducted another prototype testing to players. In this testing 

activity, players (corporate learners) play the game in a half-day (8 a.m. to 12 a.m.) and 

then on to the debriefing and reflection phase for the rest of the day (1 pm to 3 pm). A 

nonequivalent control group design (Quasi-experimental design) as described by 

Sheskin [26] is used to analyze the player's feedback. 
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This research described the result using descriptive statistics, which measured in two 

aspects: level of reaction and learning based on an explanation by Kirkpatrick [25]. As 

the instruments for measuring reaction, this research used a satisfactory form with a 

Likert scale from 1 (less satisfied) to 5 (very satisfied). The evaluation of the level of 

reaction includes four aspects from the six facets: Domain simulations, interactions of 

simulation, problems and progression, and decorum, while the remaining facets, 

pedagogical objective and conditions of use, belong to learning aspect.  To measure the 

level of learning, this research used learning evaluation rubrics, while the right answer 

to the questions given to the participants is becoming a source of objective assessment.  

Table 2. The second iteration design concept of OMG! 

Six Facets/Triadic 

Game Design 

Early Design Pat-

tern 

Aspects of Triadic 

Game Design 

Worksheet Check-

list 

Design Implication 

(improved con-

cepts) 

Pedagogical Objec-
tives / Meaning 

Categorizing 

Skills: understand-

ing concept, group 

decision making 

Game 

playability/learning 

objectives: the 

Understanding flow 

of materials; Decid-

ing parts purchasing; 

Deciding Production 

Plan; Dealing with 

uncertainty 

Purpose: providing 

corporate learners a 

serious game for un-

derstanding opera-

tions management 

concept and effec-

tive communication 

to achieve opera-

tions excellence 

Adopting materials 

from operations 

management Body 

of Knowledge pro-

vided by operations 

management profes-

sional society 

Domain Simulation 
/ Reality 

Simulate Specific 

Cases: Operations 

management process 

in the manufacturing 

sector 

Model for Miscon-

ceptions: Random 

demand 

Factors, relation-

ship, process: add-

ing a more struc-

tured relationship 

between the 

different role of 

players, including 

supplier, production, 

assembly, and sales 

Improving prior 

conceptual 

framework with 

system diagram and 

flowchart 

considering its 

input, process, and 

output phase. 
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Interactions with 
the Simulation / 
Play 

Social Pedagogical 

Interactions: Divid-

ing four roles of 

player - Supplier, 

Production stations, 

Assembly station, 

and sales 

Debriefing: At the 

end of the game, the 

player will discuss 

each other, what & 

why it happens, how 

to improve perfor-

mance? 

Game-world: Sim-

ulating primary sup-

ply chain manage-

ment process in the 

real world, from 

supply chain flow, 

product types, and 

possible decision. 

Technology: using 

tabletop games, con-

sisting of pad games 

with an information 

card and card up-

grades. 

For briefing and 

generating a random 

scenario, a random 

number generator 

spreadsheet is used. 

Enriching visual of 

game-world and de-

tailing product types 

simulated in the op-

erations manage-

ment game. 

Using random 

spreadsheet genera-

tor and developing 

several sheets for a 

player to fill for de-

cision. 

Problems and Pro-
gression / Reality 
and Play 

Measurement 

Achievements: De-

mand fulfilled, 

Money on hand 

Fun rewards: 
Awarding ceremony 

for the winning team 

Problem: Ineffec-

tive communication 

between actors in 

formulating decision 

Goal: Maximizing 

profit by increasing 

sales and reducing 

cost 

Enhancing discus-

sion and triggering 

deeper communica-

tion in-game mecha-

nism 

Adding several 

mechanisms to in-

crease players inten-

tion to invest in op-

erations process: 

cost saver, mainte-

nance+, capacity+, 

changeover+, and 

forecast accuracy 

Decorum / Play 

Local competition: 
Compete between 

teams to boost win-

ning motivation 

Gameplay: Manag-

ing cost to increase 

profit, increasing 

raw components 

from 2 to 4 to add 

game complexity 

Adding and validat-

ing several costs that 

increase the 

challenge of the 

game: purchasing 

cost, production 

cost, penalty cost 

because of backlog, 

and selling price. 

Conditions of Use / 
Meaning 

Two learners side 

by side: a Hybrid 

form of games 

(board & digital) to 

highlight learning 

process 

Strategy: Adding 

experience for play-

ers to get a conflict 

when creating a 

decision, bring real 

experience 

Operations: Adding 

breakdown, mainte-

nance, and fluctuate 

production capacity 

Create game as an 

introduction to the 

concept, build initial 

motivation for the 

learners to deepen-

ing their understand-

ing of operations 

management game 

in the next phase. 
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Context: Adding 

other elements for 

accompanying 

games, such as 

learning module 

from a professional 

association to en-

hance the learning 

process 

 

The descriptive result in this research was described by the degree of facets in the 

experimental group shown by figure 3. The comparison between before and after iter-

ation using valence degree of the six facets is also presented in figure 3.  

Based on the result obtained, it strengthens the author's hypotheses that combining 

the six facets framework and triadic game design philosophy can improve serious game 

development effectiveness and efficiency. This statement is based on the authors expe-

rience to make the second iteration in five working days after the first iteration game 

had been tested. 

 

Fig. 3. Comparison between experimental and control group in playing the second iteration 

However, the case study about how to develop serious games for corporate learners 

are still insufficient, especially for using combining framework or multi-methods in 

developing the game. Existing research in developing a game for corporate learners 

focuses on finding the effectiveness of serious game usage on learning outcomes [15, 

18], attitudes or motivation, and knowledge retention [18]. Other research focuses on 
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investigating the effectiveness of game mechanisms, such as rewards [27] and avatars 

[28].  Those existing research can be strong evidence that the research is still lacking 

serious game development framework or methodology.  

Therefore, in developing serious game for corporate learners, there is clear evidence 

that an adequate and efficient method is urgently needed. This evidence is driven by 

the growing and more complex expectations of the learners, in which the game can 

actively involve them, has a credible content and can give the corporate learners with 

different needs practical knowledge or skills that are relevant with their daily activities. 

This case study shows that using a single framework or method in developing a serious 

game for the corporate learners is not enough based on players and other actors feed-

back after playing the game. Using the six facets framework alone is useful to identify 

quantitatively what corporate learners expect for the game. However, using the six fac-

ets framework as a standalone method can give a limited result to design the game 

because of its limited standardized design pattern. In this respect, the combination of 

the six facets framework and triadic game design philosophy appear to result in more 

effective and efficient result in developing serious game for corporate learners. 

6 Conclusion and Future Research Suggestion 

By using the combination framework, the authors have tried to find a more effective 

and efficient serious game development methods for corporate learners. A case study 

when developing serious games in operations management field, OMG! (Operations 

Management Game), shows that a combined methodology using the six facets frame-

work and triadic game design philosophy bring more promising results of game devel-

opment for corporate learners. 

As the game-based learning market is showing positive trends in corporate and busi-

ness organizations [14], there’s a need to find a more effective and efficient way to 

develop serious games for corporate learners. The main contribution of this research is 

enriching existing literature which looks for a more effective and efficient way to de-

velop serious games for corporate learners or corporate education. Hopefully, this paper 

will increase the intention to research and combine more frameworks, methods, and 

methodologies which has existed. When the expectations of the learners are continu-

ously growing and more complex, using a combined framework and methodology since 

the early phase development can become a smarter way to develop a more effective and 

efficient game for corporate learners. 

Although the implementation of the combined framework in developing serious 

games seems promising, the next question arises: Is there any specific criteria of which 

methodology or framework that can be combined or not? Is there any specific pattern 

of combination that can enhance serious game effectiveness and efficiency for a partic-

ular purpose? As this research still needs rigorous validation to support the hypotheses, 

the authors hope this would attract researchers in similar fields and interests to investi-

gate the impact of combined frameworks or methodologies in the serious game devel-

opment field. 
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Appendix 1,  

 

Fig. 4. Example of OMG! Information Card 

 

Fig. 5. Upgrade Cards 

Info Card 1

INITIAL CONDITIONS:
· Machining Cost : $10/turn
· Inventory Capacity*: 10A  &  10B
· Breakdown condition: the final production 

capacity reduced half for 4 turns in a row
· Change Over Cost: 1/3 from Machine Capacity

Upgrades Cards Available:
· “Cost Saver” will reduce the Machining Cost/

Turn
· “Capacity+” will increase permanently the 

Production Capacity after the next turn 
· “Maintenance+” will permanently reduce the 

time elapsed of each breakdown after the next 
turn

· “Change Over” will permanently reduce the 
change over cost after the next turn

· “Forecast” will give your group inside 
information about Dice No. in the stationM1

Production Station M1

P

B3

B2B1

B4 B5

M1

M3

M2

A S

*each over-inventory 
will add cost $5/part

A Info Card 2

Assembly
· Your station are assembling all the available parts into 

the final branded product, then send them to the sales 
station’s (S) receiving buffers as many as the dice 
number listed in Table 1 (in total not per brands).

· You can only assemble parts from your current 
inventory, not from the receiving buffers. After you sent 
the products, you can move parts from the receiving 
buffer into your inventory (based on type) and empty 
the receiving buffers.

· Your Station could buy upgrade cards listed in Table 2

Table 3 Assembling ID Table

Parts

A+C

A+D

Brand

ANCOL B+C

ANDAL B+D

BOSCHA

BADA

Parts Brand

Level
$

Table 2 Upgrade-Cards Value Table

1 7

2 4

3 1

price pcs

25 +1

50 +2

75 +3

info

1000

Average

2000

3000

Trend

pricecap

1000

2000

3000

price

1000

2000

Capacity+

ForecastChange Over+
Level

1

2

3

0 10 - -

0 0 002/3

3/4

Table Histogram

Cost Saver

Table

price pcs

+1

+2

+3

1000

2000

3000

-Table

price

Maintenance+

- Fraction always round up (0.05 = 1)

Dice #
Machine 

Capacity

Table 1 Dice Translations

1 1

2 2

3 3

4 4

5 5

6 6

 

Machining Cost $4

COST SAVER

Level2

Card Price

$50

 MAINTENANCE+
Breakdown Time
Reduce to 2 Turns

Level2

Card Price

$2000

 

$2000

No Change over Cost

CHANGE OVER+

Level2

Card Price

 

Add +1 parts/type from 
initial capacity

CAPACITY+

Level1

Card Price

$1000

 

Trend of Station Dice 
Values

FORECAST

Level3

Card Price

$3000
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Fig. 6. Example of the game configuration for one player 

 

Fig. 7. Example of the game full configuration 

A

Box Place for

Information Card 1

parts

For Sales 

Station:

ANCOL

Receiving

Buffers

B
parts

For Sales 

Station:

ANDAL

Upgrade Card Box 1 Upgrade Card Box 2

$2000

No Change over Cost

CHANGE OVER+

Level2

Card Price

Machining Cost $1

COST SAVER

Level3

Card Price

$75

Info Card 1

Assembly

P

B3

B2B1

B4 B5

M1

M3

M2

A S

*each over inventory 
will cost $5/partA

INITIAL CONDITIONS:
· Machining Cost : $10/turn
· Inventory Capacity*: 10A, 10B, 10C, & 10D
· Breakdown condition: the final production 

capacity reduced half for 4 turns in a row
· No Change Over Cost

Upgrades Cards Available:
· “Cost Saver” will reduce the Machining Cost/

Turn
· “Capacity+” will increase permanently the 

Production Capacity after the next turn 
· “Maintenance+” will permanently reduce the 

time elapsed of each breakdown after the next 
turn

· “Change Over” will permanently reduce the 
change over cost after the next turn

· “Forecast” will give your group inside 
information about Dice No. in the station

C

D

D

C

D

C

Box Place for

Information Card 2

parts

D
parts

For Sales 

Station:

BOSCHA

For Sales 

Station:

BADA

Upgrade Card Box 3 Upgrade Card Box 4

Receiving

Buffers

Histogram of Station Dice 
Values

FORECAST

Level2

Card Price

$2000

C D

C DC

A Info Card 2

Assembly
· Your station are assembling all the available parts into 

the final branded product, then send them to the sales 
station’s (S) receiving buffers as many as the dice 
number listed in Table 1 (in total not per brands).

· You can only assemble parts from your current 
inventory, not from the receiving buffers. After you sent 
the products, you can move parts from the receiving 
buffer into your inventory (based on type) and empty 
the receiving buffers.

· Your Station could buy upgrade cards listed in Table 2

Table 3 Assembling ID Table

Parts

A+C

A+D

Brand

ANCOL B+C

ANDAL B+D

BOSCHA

BADA

Parts Brand

Level
$

Table 2 Upgrade-Cards Value Table

1 7

2 4

3 1

price pcs

25 +1

50 +2

75 +3

info

1000

Average

2000

3000

Trend

pricecap

1000

2000

3000

price

1000

2000

Capacity+

ForecastChange Over+
Level

1

2

3

0 10 - -

0 0 002/3

3/4

Table Histogram

Cost Saver

Table

price pcs

+1

+2

+3

1000

2000

3000

-Table

price

Maintenance+

- Fraction always round up (0.05 = 1)

Dice #
Machine 

Capacity

Table 1 Dice Translations

1 1

2 2

3 3

4 4

5 5

6 6
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Fig. 8. Game testing session with corporate learners 
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A Business Game for “Eigyou” Practitioners to 

Understand the Importance of “Integrative Bargaining” 
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Complex, 4-1-1 Hiyoshi, Kohoku-ku, Yokohama, Kanagawa 223-8526 Japan 
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Abstract. This research focuses on “Integrative Bargaining” as an applicable 

skill to “Eigyou”, which encompasses sales, marketing and customer service ac-

tivities in Japan. The aim is to build a business game (Roll Out the Tyres) to 

understand the importance of the Win-Win negotiations style that looks for a 

match between the interests of negotiation partners to find a common interest, 

and to form a consensus, rather than the Win-Lose negotiations seen when indi-

viduals make assertions through trickery, extortion or threats without considera-

tions for the business partner’s position or interest. 

Keywords: Eigyou, Integrated Bargaining, Business Game 

1 Introduction 

It is not possible to create profits unless Eigyou of goods and services are provided by 

companies and individual business operators. It goes without saying that acquiring 

qualified profits is necessary for companies and individual business operators to sur-

vive, which means that it is necessary to secure income. Activities for acquiring income 

of companies are called “Eigyou”[1] . 

Sales activities are called “Eigyou” in Japan. The word can be split into two smaller 

parts: “Ei” and “Gyou”. “Ei” means activity, and the uniqueness of the Japanese word 

is in the “Gyou", which has a wide meaning; "the role which should be achieved". To-

gether, the word “Eigyou” points to wider activities than simply selling to customers, 

and it is used in the meaning to encompass a series of activities related to customers, 

sales, marketing, communication ability and customer service. It is a word that has been 

used in Japan for generations, fostering the spirit of selfless hospitality that has been 

nurtured over time. 

Tamura [2] describes the ability to realize transactions for enterprises' income earnings 

by 1) product and technology development capability, 2) ability to adapt to customer's 

desires finely “customer adaptability”, 3) ability to provide service, or customer service 

ability, 4) Eigyou ability, 5) cost reduction power, 6) material procurement power, 7) 

ability of procurement logistics through the manufacturing process to distribution lo-

gistics, 8) stock of materials and finished products and their transportation 9) the ability 
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to comprehensively manage the flow of information accompanying it. The fourth abil-

ity described above, “Eigyou ability”, is described as having the strongest of influences 

when taking into consideration the overall competitive advantage of the company. 

In addition, the Fuji Xerox General Education Research Institute [3] has a five-grade 

evaluation (5. Applicable, 4. Somewhat applicable, 3. Cannot say either, 2. Cannot say 

very much, 1. It does not apply) of the environmental changes and tasks that the Eigyou 

manager is aware of. The average value of the survey result of 1998 and the average of 

the survey result of 2008 were compared. As a result, among the environmental changes 

surrounding Eigyou activities, "Competition has intensified" shows an average of 4.75 

in 1998 and 2008, indicating that the Eigyou workers are in a state of fierce competition 

as the environment surrounding Eigyou activities. 

According to Tamura [2] and the Fuji Xerox Institute of Comprehensive Education [3], 

various business realization abilities exist, and "Eigyou force" has a strong influence 

on the overall competitive advantage of the enterprise. In view of the environmental 

changes and tasks that the Eigyou manager is aware of, an intensifying of competition 

in Eigyou is emerging. In other words, for companies and individual business operators 

strengthening Eigyou capabilities is indispensable, and if Eigyou personnel are not 

trained for this, it can be said that it is difficult to win business in intense competition 

accompanied by environmental change. 

Then, what is required to concretely strengthen Eigyou force? Matsuura [4] describes 

this as the "ability of planning and proposing", "presentation ability", with "internal and 

external negotiation/adjustment ability", "project management capability", which is an 

important application capability for Eigyou. This research focuses on the "ability to 

negotiate and adjust with inside and outside the company" in Eigyou, with a focus on 

"negotiation" among them. 

Negotiation means the process of two or more parties working together and making 

joint decisions in order to resolve conflicts of interest [5]. The conflict of interests is a 

choice that can be adopted by both parties. When there are several options, they may 

be considered and be decided upon by the parties, based on preferences for options, 

generally on utility against resources [6]. 

Thompson [7] analyzes the negotiation structure from the viewpoint of the degree of 

conflict of interest and classifies them into the following two: distributed bargaining 

and integrated bargaining. The distributive bargaining is also called fixed sum(zero-

sum) negotiation, where distributable resources are fixed from the whole perspective 

so that the sum of the profits of both parties are always the same. If there is only one 

point of negotiation, then that negotiation will inevitably be a fixed sum [8]. For exam-

ple, when a seller and a buyer negotiate prices only as a dispute in the buying and selling 

of a tyre, or when dividing one cake between two, etc. That is, the aspect of "campaign 

battle" corresponds to distributive bargaining. In the integrated bargaining, although 

the interests of the two parties are in conflict, they are not completely conflicting. In 

order for the interests not to be completely conflicting, in other words one profit is not 

directly the other’s loss. There are more than two issues of negotiation, and it is essen-

tial that the priority for the issue is different in both. 

This research is undertaken with the purpose of allowing Eigyou personnel to under-

stand the importance of integrated bargaining. However, there is a contradiction as to 
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whether there is a transaction that both parties in the negotiation "gets" in business. 

Often referred to as Win-Win negotiations, the word "Win-Win" is widely known as 

being taken up in the same title book "Getting to Yes" by Roger Fischer and William 

Yuri. "Win-Win" is a misleading word because it is almost impossible for both parties 

to "obtain" equally in Eigyou. Therefore, the original "Win-Win" is very rare to realize 

in the negotiation of “Eigyou”. Based on the above, the integrated negotiations in this 

research are close to the words of "Good for You, Great for Me" by Lawrence Susskind 

[10]. Negotiations where only the other party benefits are eclectic and not negotiation. 

Negotiations that have good results for the partner and for the negotiator, deriving a 

situation that can obtain results beyond expectation, is described as the ideal form of 

integrated bargaining in this research. In dealing with negotiating partners, "dealing 

with negotiating parties," "discussion for promising future cooperative actions in mul-

tiple people" [11] is important and is considered to be a message to convey through this 

research. 

However, although the importance for companies and individual business operators to 

cultivate the strengthening of integrated bargaining is understood, there is, as below, a 

problem in the training for the purpose of raising Eigyou personnel performance. Fuji 

Xerox Comprehensive Education Research Institute [3] analyzed responses from the 

Eigyou manager about their department and fellow Eigyou members on changes that 

had occurred over three years. The prominent comments were identified through fac-

torization of the qualitative comments, and they are the following: "improvement in 

required knowledge and skills", "increase in young and inexperienced Eigyou person-

nel", "decline in consciousness/motivation”. Next, in responding to the education in 

place of the department, the following was prominent: "problems of consciousness and 

motivation to learn". In other words, while the knowledge and skills required today are 

becoming more sophisticated, young and inexperienced Eigyou staff are perceived to 

have a low consciousness and motivation to learn. 

The Fuji Xerox General Education Research Institute [3] conducted a further survey on 

the kind of successful support and guidance available for inexperienced personnel to 

acquire basic Eigyou. After factorization of the qualitative comments, many comments 

were about the experience of success in not appointing guidance, but appealing to the 

autonomy and the potential ability of the person such as "provision of experience/op-

portunity", "to make them think". 

Sugimoto points out that the kind of learning activities that are involved in experiences 

to build knowledge will become more important in the future. For experiential learning, 

since time and cost are notably large, repetition of training and failures may not be 

permitted. [16] On the other hand, when learning events that are difficult to experience 

directly through experiential learning, [17] learning by using games has an advantage 

that it is possible to actively learn solutions in complicated areas through experiences. 

From the above, it can be said that business games are suitable for understanding the 

importance of integrated bargaining for Eigyou persons who are assumed to have dif-

ficulty in direct experience learning. 

In this research, we develop a business game aimed at strengthening integrated bargain-

ing abilities that lead to good results for partners when Eigyou personnel conduct 

Eigyou activities, and furthermore for themselves to obtain better results than expected. 
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Through this game, it is aimed that players are able to understand elements constituting 

integrated bargaining such as cooperation, cooperation, agreement formulation and 

win-win, from the behavior of other players and also to understand their importance. 

2 Outline of “Roll Out the Tyres!” 

"Roll Out the Tyres!"(ROT) developed in this research is a game where tyres are sold 

between four people. Each player is assigned a role as a Eigyou person of an individual 

tyre maker. Each player sells tyres to customers as a Eigyou person of a tyre maker for 

a total of three rounds in one game. They compete for profit in a point system. As a 

quota for each Eigyou person, they must raise a profit of 15 points total across three 

rounds, with each round lasting for 5 minutes. 

2.1 Cards Used in the Game 

There are two types of cards used in games, Tyre Cards and Needs Cards (See Fig. 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Construction of “Roll Out the Tyres!” 

Tyre Cards 

There are 25 tyre cards, distributed among 4 companies: Red tyre, Yellow tyre, Black 

tyre, and Blue tyre. Each has some features of the tyre on its front side. In particular, 

the season (e.g. summer, winter), usage (standard, eco, current, low price, minivan), 

quality (5 stages), and price (5 stages). 

 Characteristics of tyres are created based on the catalog of some tyre manufacturers, 

table A (reference price list), and performance comparison data (See Fig. 2). 
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Fig. 2. Design of the tyre card 

Needs Cards 

The Needs Cards consists of 4 customers (Tyre shop, Car dealer, Car supply shop, Gas 

station), each of which has five copies, and the customer's needs are stated on the front 

side. Customer needs are created based on the needs feature table (independent survey) 

of each Tyre Eigyou company (See Fig. 3). 

 

 
Fig.3. Design of the needs card 

2.2  How to Play the Game 

“ROT” is played across three rounds in one game. The goal of all players is to sell tyres 

(Tyre Cards) which are personal cards, to earn as much profit as possible. When the 

third round ends, the player with the highest total point is the winner. 
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However, each player has a quota and cannot become a winner unless they obtain 15 

points over the three rounds (there is no minimum quota per game). The need cards are 

shuffled and arranged in 4 columns and 3 rows. Tyre Cards are distributed to the four 

tyre makers, and each player selects which tyre manufacturers they will be an Eigyou 

personnel of. They must shuffle the received Tyre Cards face down, and put them all 

together in front of them, acting as a deck. Each player draws five cards from his deck 

of cards and sets it as the initial hand. 

The time limit for the first round is 5 minutes. Play begins in real time with the start. 

Especially, there is no order of turns, and the play is open. For the first round, only 4 

customers (needs cards) in the first row are eligible for delivery. If all deliveries to the 

4 customers (needs card) are made, or if all the players judge that no more deliveries 

can be made, the first round will end. 

What the players can do 

Things that the player can do during the game are: 

A): Look at customer's needs 

B): Respond to needs (delivery) 

C): Replace stock 
 

A) To see "Needs", bring a face-down need card in front of yourself to confirm. You 

can talk about what you saw among players. However, do not turn the need card 

directly on the table, or show it directly to other people. 

B) "Responding to needs (delivered)" is to deliver tyres that meet the needs. The de-

livery rule only delivers the tyre that meets the needs card's requirement, and col-

lects those that match the usage, quality and price described on the card in coop-

eration with the company and other companies. If you cannot deliver it by yourself 

alone, you can deliver it in cooperation with other companies, but the "number of 

delivered companies" is also decided on the needs card, for example, if “delivery 

by one company" is stated, only one of the players may collect and deliver it. In 

this case, 2 points is awarded to the player who made the delivery, and 1 point for 

the player who provided the tyre. Who will deliver is negotiated among players 

and decided. There is only one bidding card in the needs card, but if you hit that 

card, you cannot consult about delivery of cooperation among players. 

C) "Replace inventory" means that if there is no good Tyre Card in your hand, you 

can discard all the Tyre Cards on hand and draw 5 cards from the deck. You can 

put the waste cards face to face, shuffle when the deck needs to be reset. However, 

replacing only some of the Tyre Cards from a hand is not permitted (See Fig. 4). 
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Fig.4. Preparing the game 

2.3 Details of the rounds 

The time is limited to 5 minutes. In the first round, only the first rows of needs cards 

are used. As the game progressed to rounds 2 and 4, the cards that can be used become 

the first two rows, and subsequently the first three rows. 

2.4  Calculation of points 

A) To calculate points, we check the tyres delivered for each customer. If the condi-

tions are met, give 2 points to the player who delivered and 1 point to the player 

who provided the tyres together. If 4 items are delivered by 1 company, 2 points 

will be given to the delivered player and 1 point will be given to each of the re-

maining 3 tyre suppliers. If 2 items are delivered by the company, the 2nd one will 

also enter 1 point. After calculation, enter the points in the table, return the tyres 

to the deck of each player and shuffle everything again. (See Fig. 5). 

 

 
Fig.5. Deliverable area of round 1, 2, 3 
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3 Evaluation Verification of “Roll Out the Tyres!” 

In order to verify the effect of the business game “ROT” in understanding the im-

portance of negotiations in Eigyou, from September to November 2017, 35 graduate 

students, social workers (Miyagi prefecture), junior high school student answered ques-

tionnaires on comprehensibility, effectiveness and usability. Qualitative analysis in the 

form of factorization of responses was conducted for the 35 participants of teachers and 

professors (university) after game execution. 

3.1 Details of implementation 

Using “ROT” developed in this research, we will examine what effect it will have after 

game execution. 

1. Briefing (time: 5 minutes) – in this section, we explain the situation of the experi-

ment and a simple schedule. 

2. Rule explanation (time: 5 minutes) – before you begin, explain the rules of “ROT”. 

Since the rules of this game are hard to understand with oral explanation alone, they 

are explained with some material (Appendix). As soon as the brief explanation has 

been completed, conduct a practice training.  

3. Practice round (time: 5 minutes) – in order to grasp the sense of the game, one round 

is dedicated to practicing the preliminary training.  

4. Round 1 (time: 5 minutes) – the first round is played. 

5. Calculation of points accumulated in round 1 (approximate time: 5 minutes) – cal-

culate the points earned in the first round using the calculation table. Check whether 

the tyre card and the needs card are matched in each deal, and identify extra points 

awarded to deliverers. After the calculation is completed, the second round is pre-

pared. 

6. Round 2 (time: 5 minutes) – the second round is played  

7. Calculation of points accumulated in round 2 (approximate time: 5 minutes) – same 

procedure as 5. 

8. Round 3 (time: 5 minutes) – the third round is played.  

9. Calculation of points accumulated in round 3 (approximate time: 10 minutes) – same 

procedure as 5.  

10.Reflecting on the game (approximate time: 10 minutes) – after the game, gather in 

one place, and write out areas that you or another player performed well in, or any 

points to improve on (thus better). Carry out some brainstorming and continue re-

flection. 

11.Answering a questionnaire (approximate time: 10 minutes) – after reflecting on the 

game, answer questions on a prepared survey, before explaining the intention of this 

game.  

12.Wrap-up (approximate time: 5 minutes) – explain the intention of this game, why it 

was made, and what the expected outcome is. (See Fig. 6). 
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Fig.6. Playing the game 

3.2 Evaluation Method 

First of all, a quantitative evaluation on: “understanding of negotiation”, "understand-

ing of consensus building", "effectiveness of Eigyou training", "effectiveness as apti-

tude diagnosis examination", "usefulness as a tool for enhancing bargaining power", 

and "usefulness as a tool for enhancing consensus formation" was made. Some quali-

tative comments were factorized, and the results are described in the next section. 

3.3 Analysis Result of Evaluation 

Questionnaire on the six items we implemented are the following: "Did you understand 

the importance of negotiations as Eigyou?", "Did you understand the importance of 

forming consensus on negotiations as Eigyou (making a Win - Win relationship)?", "Do 

you think that this game is effective for business training?", “Do you think that this 

game is effective for qualification diagnosis of Eigyou personnel in an entrance exam-

ination?”, “This game is a bargaining power as Eigyou - do you think that you can use 

it as a tool to raise awareness?”, “Do you think that this game can be used as a tool to 

enhance agreement in negotiation as Eigyou (creating a Win-Win relationship)?”. Qual-

itative trends were captured by grouping qualitative comments using factorization of 

key phrases in the comments. 

The result of factorization of the qualitative comments is as follows. "I understood the 

necessity of cooperation" was the most common by far, with 30 occurrences. This was 

followed by, "it is not possible to make money without cooperation", "importance of 

time, importance of cooperation can be learned", "players earning around average 

points are cooperative”. A lot of factors mentioned in the comments were highly related 

to the intended elements during the production stage of the game. The number of ap-
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pearances in the elements of the 22 qualitative comments was "glad to be able to expe-

rience negotiation", "able to experience Eigyou”. The necessity of cooperation and co-

operation in negotiations were the intended incorporated elements of the game, but ex-

perience of negotiation and Eigyou through the game is a result that could suggest the 

importance of this game as a way to capture experience. (See Table. 1). 

Table 1. Results of factorization. 

 
 

As comments to consider for the future, "was not able to determine if the actual nego-

tiation skills were trained" (17 occurrences), "felt that negotiation could not be realized 

due to character and human relations" (9 occurrences) were extracted. It will become 

important for future verification to address whether actual negotiation skills were 

trained or not. This study was not carried out on many Eigyou persons, therefore, it may 

become important to conduct follow-up observations. Addressing the second point 

above, is actually a matter of negotiation due to personality and relationships. There is 

likely to be some influence, however, these are aspects that a good negotiation training 

should overcome. The impressions after the debriefing are not reflected in this analysis, 

since the questionnaire was conducted before the debriefing. Thus, retrieving opinions 

before and after being told the intentions of the game may raise some new insights. 

 

Factor Occurrence

Felt the necessity of cooperation 30

Could experience negotiation 22

Easy to understand "Eigyou" 22

Can undersatand the process of consensus building 17

Can experience Win-Win relationship 16

Fun game 12
Communication skills(ability to understand the situation) is

important
10

Experience the importance of trust 8

Can analyze yourself using the game 8

Turning motivation into action is important 8

Understanding the opponent/partner is important 8

Ability to gather and analyze data is important 5

Important to understand rules quickly and accurately 4

Respond to needs 3

Review behavioral trends 3

Good simulated experience 3

Important to have honesty and enthusiasm 1
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4 Conclusion 

This research developed the business game “ROT”, aiming to strengthen the capacity 

of integrated bargaining, focusing on "negotiation" which is one of important applied 

capabilities for Eigyou personnel. As a result of confirming the previous research from 

the three perspectives of “Eigyou”, "negotiation", and "business game", research and 

some products by game companies in the field of "business-business games” and “ne-

gotiation-business games” were found. However, we could not confirm the existence 

of business-negotiation-business game. Therefore, the design of a business game in this 

research on the topic of strengthening "the ability of integrated bargaining for Eigyou 

personnel” has novelty in the field. 

In order to strengthen the capacity of Eigyou personnel, by making it into the form of 

a business game, Eigyou personnel experience the game as a player. They experience 

cooperation, agreement formulation, and win-win through interacting with other play-

ers. It is possible to understand these elements and their importance. 

For the evaluation and verification of this game, a questionnaire was conducted to 

measure if the elements of understanding of cooperation, agreement formation, and 

win-win, and their importance could be gained through the game experience. 

Finally, the results confirmed a lot of understanding of factors of cooperation, agree-

ment formation, win-win, integrated negotiation, from the qualitative analysis result of 

the responses. In addition, expert interviews were carried out on the topic of “Eigyou”, 

“negotiation”, and the business game “ROT”. Highlighted was the importance of situ-

ations where agreements can be formed, and where mutual understanding can occur, 

the results can be very good. Thus, the game received positive feedback as it has the 

capability of recreating such elements. 

Therefore, it the business game “ROT” which was aimed at strengthening the capacity 

of integrated bargaining for Eigyou personnel was designed to the desired effect. 
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Abstract. Financial literacy is an essential part of youth education, not only to 

make better financial decisions but also to minimize the potential of becoming 

investment fraud victims. A well-designed serious game can enhance financial 

literacy skill for the players. This paper explains the result of co-creation process 

to improve the game effectiveness of early-stage board-game based prototype 

used for financial literacy education for youth. This research generated and se-

lected the improvement ideas using Participatory Design (PD) which involves 

two primary activities, Nominal Group Technique (NGT) and ideas selection ses-

sion, to gain as many as possible improvement ideas for the co-creation process. 

A comparison between improvement ideas generated from the participants as 

game evaluators and as co-creators present in this paper to discover the differ-

ences. This research highlights that participants as co-creators tend to suggest 

improvement of the prototype in the fundamental concept of the game, while as 

game evaluators, the participants tend to suggest functional improvement in game 

mechanism aspect to improve the game effectiveness. 

Keywords: Serious simulation game, game-based learning, financial literacy 

education, co-creation game development. 
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1 Introduction 

The knowledge of and skills for determining effective decisions to manage personal 

finance and wealth in life is essential. Governments around the world have embraced 

the essentials of having those skill sets to enhance economic development in the country 

[12]. The common term to describe an individual ability to possess the set of skills and 

knowledge to make effective decision with their financial resources is called financial 

literacy [10]. Berry et al. [2] argued that for the children and youth who are acquiring 

financial literacy education may result in better financial decision making later in their 

lives and positively influence their behavior [4]. The importance of financial literacy 

become more important nowadays because of growing complexity in financial decision 

making. Inadequate financial literacy can lead to mismanagement, wealth loss, or sus-

ceptibility to becoming an investment fraud victim. 

As the necessity of financial literacy education emerges, the effectiveness of existing 

financial literacy education globally is questioned [22]. In the context of high school 

students, Peng et al. [14] reported no significant difference between those who learn 

financial education and their investment decisions. Another report by Mandell and 

Klein [10] found that students who finished financial literacy courses were not guaran-

teed to have better results in financial decision making. As the education methods of 

financial literacy education had been questioned, Totenhagen [19] investigated several 

promising methods in financial literacy education by systematic literature review. One 

of the promising delivery methods that emerged is using interactive learning experi-

ences. Interactive learning can increase youth motivation in deepening learning mate-

rial about money because for the fun and real feedback experience [20]. 

Example of interactive learning programs for financial literacy education for youth 

is available, such as cooperative extension and credit unions partnerships [18] or simu-

lation of different economics context [8]. The more common innovative approach is 

using simulation games, such as Stock Market Game. Stock Market Game is a simula-

tion game that emphasizing saving and investing knowledge for improving player’s 

financial literacy skills. From an observation result by Hinojosa et al. [5] shows that 

using the game for interactive learning resulting in significant differences in financial 

knowledge, outperforming those who did not play it. Using games for financial literacy 

education can be an interesting solution because simulation game can imitate real learn-

ing environment without emerging risk in the learning process mistakes. 

However, as the growing complexity in determining financial decisions, it needs to 

be reconsidered when developing a serious game for financial literacy education for the 

actual context. It is urgent to tackle challenges in a financial decision, not only in sav-

ings and investing, but also time value of money, risk diversification, inflation, and 

interest compounding concept. Although Hinojosa et al. [5] show that using simulation 

games like Stock Market Game is useful for educating youth in financial literacy, its 

effectiveness is questioned for answering today’s challenge in financial literacy educa-

tion because of the concept of financial complexity is growing. 

There are some arguments that serious games effectiveness is based on what the 

learning outcomes that game player should achieve. However, developing effective 

serious games from scratch and involving more complex learning outcomes also bring 
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hefty risk investment. Why don’t we try to improve the existing games to a better state 

to tackle more complex challenges? 

This paper is written based on the research objective to improve the effectiveness of 

an older version of a serious game to a new one for tackling more relevant challenges. 

The case study when developing a game called ‘invest-man’ is presented on this paper, 

using participatory design (PD) approach for generating and co-creating various im-

provement ideas to improve the existing serious game to answer more relevant chal-

lenges and more complex learning outcome. 

2 Participatory Design and Co-Creation in Serious Games 

Development 

Different from commonly design process, participatory design (PD) is a creation and 

development processes in which involving the end-users to bring essential contribu-

tions to products and services [6]. This essential contribution can start from collective 

creative ideation, process to generate improvement ideas, to collaborative creation to 

implement those ideas, which also called co-creation [16]. The term collaborative refers 

to a condition in which the activity has done by two or more people. PD approach when 

developing serious games can increase ‘ordinary’ user engagement, facilitate more in-

depth learning about the subjects, and the most important thing is to remove subjectivity 

which only involving the designer perspective [12, 21]. 

However, with the advantage of using PD approach, there is an issue that can emerge 

when applied. One of the issues that should be anticipated is the designer should be 

selective when choosing participants involved in the development process. At least, the 

co-creator should understand one of the two aspects: familiarity with domain content 

and experience in serious game design [6]. Scaife et al. [17] argued that not all of the 

end users are fit to be a co-creator in serious game development. For example, children 

are more fit to be as informants, rather than co-creators because of their limited 

knowledge in the domain area and serious game design. 

Although finding the selected users that fit with the participatory design is challeng-

ing, PD approach still has benefit in improving design objectivity and at the same time 

strengthening the domain and game design knowledge from the users as a result of 

design collaboration. The authors argue it is crucial to strengthen the understanding of 

the application of PD in serious game design, especially for supporting innovation pro-

cess in the purpose to improve game effectiveness. As PD is more often used in devel-

oping serious game from the early stage of development, the authors expect that this 

paper can bring a novel contribution in the literature for using PD in existing serious 

game prototype to improve the game effectiveness. 
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3 Invest-Man: A Serious Game for Teaching Financial Literacy 

Skills 

As a growing complexity in financial decision-making today, serious game has become 

a promising method to teach financial literacy skills. Based on prior serious games that 

focused in teaching saving and investing lesson, in this case study the authors developed 

a serious game prototype to teach more additional concept to understand by user as 

consideration for making financial decision as described by Lusardi and Mitchell [9]: 

risk diversification, interest compounding, and concept of inflation rate. 

Before the co-creation process begins, the authors alongside the game designer cre-

ated an initial prototype as the basis for users or participants to co-create improved 

prototype for better game effectiveness. In short, Invest-Man is a serious game that has 

a primary purpose of teaching the knowledge and skill about personal financial decision 

making in the modern era. Invest-Man is created to be played in classrooms under the 

supervision of an instructor, trainer, or facilitator. Several instruments used in this game 

are stocks, credits, loan, insurance, foreign exchange, deposits, and taxation. Invest-

Man is a four-player game, with other roles involved, which are bankers and a facilitator 

as support for main players. The players are set in many different roles or jobs which 

are determined based on the pre-test scores. The player with higher pre-test scores 

would be assigned to the job with higher monthly income. The authors used basic fi-

nancial literacy knowledge as the basis of the pre-test for the players. After the job had 

been assigned, the players need to define a monthly lifestyle that they want, for 

example: marriage and the number of children they would have, using insurance for 

avoiding potential financial loss in the future, taking loans for financing, and other 

financial habits which will bring effects on their monthly free cash flow for the players 

to invest or make saving.  

The goal for each player is to increase their free cash flow until the end of the game. 

To keep the game fair, the winner of this game is not calculated based on their cash 

flow nominal, but the growth ratio as a result of current cash flow divided by their early 

free cash flow. The player should be dealing with several uncertain scenarios, such as 

disaster, accident, bonuses, price fluctuation, and risk of becoming investment fraud 

victims. Figure 1 (see Appendix 1) explains the basic concept of Invest-Man opera-

tional aspect. 

4 Co-Creation Process to Improve an Existing Serious Game 

Prototype Effectiveness: A Case Study of Invest-Man Game 

In this paper, the authors present the usage of PD approach for generating collective 

creative improvement ideas and co-creating the improved prototype based on the ideas 

that had generated in the prior session. This co-creation process starts after the improve-

ment ideas had been generated, tabulated, and selected to implement in the co-creation 

process. The process of the PD will focus on how all of the participants can actively 

involve in generating a significant number of ideas to improve the previous game pro-

totype effectiveness. 
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4.1 Participants 

As the definition of youth in Indonesia refers to young people with age ranges from 16 

– 30 years, there is an urgent need to classify youth to find the users that fit into the co-

creation process. The authors classify Indonesian youth into three categories as defined 

by Adisoetomo et al. [1], (a) Transitional Youth, (b) Establishing Youth, and (c) Estab-

lished Youth. This case study focuses on inviting participants that belong to Establish-

ing and Established Youth to co-create the game. 

Establishing youth refers to people within the age-range of 20 – 24 years, has com-

pleted post-school education, financially semi-dependent, and semi-autonomous deci-

sion makers in their life. Meanwhile, Established Youth is referred to young people 

within the age range of 25 – 29 years, have completed higher or extended education, 

financially independent, and autonomous decision makers. Majority of established 

youth have income security, where establishing youth still facing a struggle in job-

search challenges. The participants from each category were selected based on their 

familiarity with the topic or having at least a little knowledge of game design. All par-

ticipants reported of having familiarity with the game mechanism, and the majority of 

participants are former of a regular game player. 

4.2 Procedure and Method 

The participatory design workshop was held in Systems Engineering, Modeling, and 

Simulation Lab, Universitas Indonesia. The primary purpose of the workshop is to ob-

tain improvement ideas for the game design which, in the participant's opinion, have 

better effectiveness for transferring knowledge and skill at financial literacy. In this 

workshop, one of the authors become a lead facilitator to guide the designer and users 

in contributing improvement value through existing prototype. The facilitator had split 

the workshop into two primary activities: Nominal Group Technique (NGT) and idea 

selection after all of the participants played the first prototype of Invest-Man. 

At the first activity, NGT is chosen as an alternative of brainstorming to minimize 

premature judgment for each improvement idea generated from participants.  NGT is a 

technique which is like small group discussion with structured variation. NGT can pre-

vent the domination of discussion because each participant would spend several 

minutes in silence to jot the ideas down based on the open-ended questions given by 

facilitator. This method can be a practical approach to encouraging passive group mem-

ber to contribute and prevent brainstorming domination by a single person. NGT is a 

technique that was developed by Delbecq and Van de Ven [3], and the sequential pro-

cess of NGT conducted in this workshop is based on the explanation by Sample [15]. 

The result of NGT is many ideas from participants that were jotted down on the paper 

which would be presented later. 

In the NGT session, there is no limitation on the number of improvement ideas gen-

erated by the participants. NGT session is automatically ended after there are no more 

ideas generated.  

Next, a lead facilitator introduced the second activity to the participants, ideas selec-

tion. First, all of the ideas generated from the NGT would be categorized based on their 
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similarity. An affinity diagram was chosen to help the participants categorizing similar 

co-creation result ideas and make it more structured, as described in figure 2 and figure 

3 (see Appendix 2). 

Based on the affinity diagram as shown in figure 3, the authors highlight seven 

essential categories of improvement ideas that emerge as the majority ideas during the 

NGT session. The seven categories of improvement are: (1) Basic Rules of the Game; 

(2) Technology Integration; (3) Case Study; (4) Game Visuals, such as mobile internet 

and social media; (5) Game Property; (6) Game Purpose; and (7) Others category to 

summarize minority improvement ideas generated from participants. 

Those ideas in each category would be selected further and prioritized based on fea-

sibility of time and budget resources. Based on those considerations, the point number 

2, technology integration, would be excluded because of limitations in the budget and 

time resources for conducting collaborative game creation. 

4.3 List of Changes of Co-Creation Result 

Table 1. List of changes between the first iteration and co-creation prototype of the Invest-Man 

Game  

Category 
List of changes 

First iteration prototype Co-Creation result prototype 

Basic Rules of 

the Game 

Competition: Each board consist of 

four players that competing for get-

ting the highest growth in free cash 

flow ratio 

Collaboration: Each board con-

sist of four players that forming a 

group and collaborating each 

other to get the highest accumu-

lated return comparing to other 

groups 

Case Study 

Pre-Test: using pre-test to determine 

what kind of the job and monthly in-

come for the players, each player 

more likely to get different monthly 

income and also different contextual 

problem 

Case Study: Each of players 

would be given a real case study 

on financial decision making to 

solve. All of the participants re-

ceived similar or the same prob-

lem 

Game Visuals 

Game Visual 1.0: using the default 

game visual 

Game Visual 2.0: using im-

proved game visual (fonts, col-

ors, board) and changing the 

board game layout to fit with 

other improvements 

Game  

Property 

Paper Money: using the imitation of 

paper money for doing the transac-

tion in the game 

Electronic Money: using the 

simulated electronic card to em-

phasize the experience of using 

real money for doing the transac-

tion in the game 

Game  

Purpose 

Profit Oriented: The goal of the 

game is set based on the growth of 

personal wealth 

Beyond Profit Oriented: The 

goal of the game is set based on 

the growth of collective wealth, 

so the players should consider 

ethical decision which brings 

positive impact to others 
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Others 

No Supplementary Materials: 

Players does not have supplementary 

materials to improve the understand-

ing of materials learned 

Supplementary Materials In-

cluded: Players have supple-

mentary materials, such as a 

report to read or videos to watch 

to improve the understanding of 

the materials learned. 

 

The collaborative creation is the next activity conducted to improve the existing proto-

type with many improvement ideas obtained in a prior workshop session. The creation 

activity progressed through a series of weekly monitoring of remote working and online 

task assignment which are distributed between the researcher, designer, and game par-

ticipants. As the final output of this collaborative creation session, there are several 

significant changes implemented in the new version of the game. These changes are 

listed in table 1. 

The final prototype was tested at a final user workshop to validate the implementa-

tion of the idea generated from prior ideation phase result. Overall, the participants were 

very excited about the new concept, design, and game mechanism, as shown in figure 

4 (see Appendix 3).  

4.4 Result and Discussion 

In this case, the authors focus on improvement ideas quantity generated from the par-

ticipants as co-creators to address the growing complexity of financial literacy educa-

tion. Nominal group technique or NGT seems sufficient to generate a high quantity of 

ideas and encourage every participant to actively contributing bring many ideas to the 

group. 

During the NGT activity, the participants’ ideas seem to be grounded in value, game 

concept, and experience they had encountered before in financial decision making. Alt-

hough the lead facilitator did not give a limitation or determining the scope of ideas, 

none of the ideas was novel or breakthrough compared to each other. However, the 

improvement ideas generated from NGT session are applicable and seems promising 

to improve the game effectiveness. 

It is quite interesting when the authors compare the improvement ideas generated 

from the participants as game evaluators and as game co-creators. As stated in table 1, 

the improvement ideas generated from participatory design mostly suggest the im-

provement in the fundamental concept of the game. For example, the suggestion to use 

a real case study in the game can change the structure of the game itself, expanding 

duration, and require systemic changes in the existing game mechanism to embed the 

real case study to the game. The suggestion to change the game goals from competition 

into collaboration also challenge the game basic assumption that used in the game and 

brings a systemic change to the gameplay. 

In contrast, based on the feedback form obtained from the participants as game play-

ers and evaluators only (not as a co-creator), the ideas for improvement were less of 

suggestions in the concept and yet more in the effective game mechanism. There are 

several suggestions which are obtained from players after finishing the first game 

iteration: (1) add cheque as an additional way of doing financial transaction, (2) add 1 
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– 2 additional currencies for foreign exchange transaction, (3) add one more facilitator 

to make the game easier to understand for all players, and (4) improve the game visual. 

Three of four points of player’s suggestion mentioned about functional improvement, 

especially in gameplay mechanics. Only suggestion number four (game visual) is sim-

ilar to the feedback from the participants as co-creators. 

5 Conclusion and Future Suggestion 

PD introduces an alternative way of improving the existing serious game which can 

produce various improvement ideas to implement and co-creating together between re-

searcher, game designer, and participants. The common practice of serious game im-

provement is using the participants feedback after finishing the game. Meanwhile, par-

ticipatory design generated an entirely different improvement idea result comparing 

with the participants as only a game evaluator. When the participants had been permit-

ted to criticize, redesign, and improve the existing serious games as co-creators, they 

tend to contribute in the fundamental concept area of game development. In contrast, 

the participants as game evaluators tend to focus on giving a contribution in more prac-

tical ways to improve game effectiveness, especially in the game mechanics. 

Although using PD seems more promising to improve the existing serious game pro-

totype, this method had not triggered the breakthrough or novelty of the ideas generated 

by the participants. Further investigation is needed to find what the influential factors 

are that determine the novelty of the ideas generated in a PD. 

In this paper, the authors also have not ensured yet that the improvement result from 

PD is more effective for teaching financial literacy, because the evaluation process has 

not finished yet. To evaluate the effectiveness of the game as a future research sugges-

tion, the authors propose to use four-level evaluation explained by Kirkpatrick [7]. 

Four-level evaluation has been standard to use because it does not measure the only 

level of reaction, but also measuring the level of learning transfer. 

However, given that a potential benefit to improve existing serious game in financial 

literacy education, PD can be a powerful approach to improving existing serious game 

prototypes in many domains. 
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Appendix 1, 

 

Fig. 1. The conceptual model of Invest-Man game 

 

Appendix 2, 

 

Fig. 2. Original categorized NGT result from the participants using an affinity diagram using 

Bahasa Indonesia 
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Fig. 3. Clear tabulated English translation of the categorized NGT result 

Appendix 3, 

 

Fig. 4. Final user workshop for testing co-creation result prototype 
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Abstract. The production of a gamified system that uses neo simulation ap-

proaches together is presented allying debriefing methods, magic circles, and 

octalysis elements. An innovative approach in a context where innovation is the 

main context indicates that the collaborative culture was reinforced to go far from 

a basic gamification approach. The key point to this construction was the under-

standing that the learning process can produce data while engages and motivates 

people with the use of a combination of accepted scientific methods. It is relevant 

to observe how different simulation and game issues were treated to become a 

product in use in a technological environment to solve a common issue about 

motivation and engagement in the real world. 

Keywords: Debriefing, Magic Circle, Octalysis. 

1 Introduction 

SUPERA Park is a technology centre that promotes knowledge transfer in several types of activ-

ities. It is responsible for attracting and retaining technology-based companies, with noteworthy 

mention to the Health, Biotechnology, Information Technology and Bioenergy industries. Supera 

is the result of a consortium between the University of Sao Paulo (USP), Ribeirao Preto City Hall 

and the Department of Economic Development, Science, Technology and Innovation of the State 

of Sao Paulo, all in Brazil. The park joins startups at different maturity levels and offers 

individualised consulting to reach their business success. These startup companies are the next 

step from research to the business and are not always entrepreneurs but scientists creations. For 

this reason, management learning is part of the SUPERA objectives [1]. 

SUPERA has adopted the Canvas method with some adjustments to select future resident 

startups to an incubation condition. It showed to be good at the selection, but after the approval, 

other needs must be filled in special to show the maturation is towards a successful company. 

Each startup can choose among some recognised methods such as configured by Ries or Blank 

& Dorf or a combination of any to develop competitiveness and good market performance. The 

main idea is to suit the method to the startup-specific issues[2, 3]. 
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2 The gap 

However, since each startup plans distinct paths towards success control complexity grows to a 

quite unfeasible context. All stakeholders need details about the maturation process not only for 

assessing the park performance but for future investments on startups as well. The SUPERA also 

needs to show control about all activities to get accreditation certificates that will position it for 

future public investments. 

To improve the interest on supplying SUPERA with startup activities data and to a plausible 

method to justify the distribution of scarce resources such as highly specialised consulting and 

entrepreneurs’ participation at some expensive events, since 2015, SUPERA used a basic gami-

fied system with virtual coins. The coins system presented all basic gaming elements as defined 

in gamification traditional approach such as rankings, points, rules, winners. Despite that, the 

system was not clear and attractive enough for many startups resulting in quite no engagement 

and motivation on it.  

Entrepreneurs get virtual coins from participation in training, collaborative work, participation 

on monitoring sessions, yearly information to control reports, personal contributions sharing ex-

periences to others and any other initiatives that make the ecosystem stronger. The interaction 

among all parts is a desire as promotes quicker businesses maturation. However, the attribution 

of coins was not clear for all and was not rare to perceive some dissatisfaction about the need to 

distinguish between attending to a master class or being the presenter at the same class. 

Any startup could use coins to total or partially pay for additional consulting, free entrance to 

startup meetings, hackathons, and other opportunities. However, the criteria for prizes acquisition 

was not clear for all. In fact, sometimes enough coins availability was not the only criteria for 

acquisition and the whole system was sometimes causing complaints. 

This gamified approach was not promoting the engagement and motivation desired levels for 

acting through the SUPERA coins system as well as it was wide time-consuming. The system 

was not enabling a dynamic view of the companies’ maturation. Entrepreneurs engagement focus 

on their own business is natural and expected but an additional activity to get prizes do not fit 

their concrete needs at each time.  

The engagement and motivation found among entrepreneurs are typically driven to their own 

business as expected in such an innovative environment. The competition for virtual coins 

feelings was like a not serious activity among entrepreneurs despite some desired prizes. Addi-

tionally, the need to establish prizes became a problem because a company could conquer a prize 

that did not fit to its actual need. The maturation level and the entrepreneur focus at each moment 

requires some specific needs that can be not the highest prize. 

  

Engagement and motivation only from the game are not feasible because the competition of 

interest between the game and the concrete needs to become a successful company.  

3 Objective 

The objective of this research project is to go beyond the use of game elements in a no game 

context to join information about the startup maturation, their employee positions creation, taxes 

generation, startup investment potential. Additionally, the system including a software should 
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motivate and engage entrepreneurs to be active on it. Also, the prizes should be significant to 

each startup due to the maturity level and need at that time. 

4 Building the system 

4.1 Debriefing 

The first methodological choice came from understanding what was missing in the use of game 

elements in a no game environment. 

Simulation and Game (S&G) theory showed to provide part of the solution for this innovative 

environment. In this case, a technology centre needs to go beyond the simple use of game ele-

ments in a no game context. There is the need to make entrepreneurs originally from science to 

know basic management concepts while constructing a new company. The startup maturity re-

sults from entrepreneurs’ management learning as well as their new business knowledge produc-

tion.  

The analysis identified that since the maturation process is linked to entrepreneurs’ decisions 

and learning the focus should be on these stakeholders.  

This brief analysis suggests the need for debriefing moments in at least a monthly basis. At 

this session, the entrepreneurs should expose what was expected to do in their startups with a 

focus on expectations, the reason for each task, what happened, learnings from it, and no less 

relevant, what is the feeling about all that.  

The motivation and engagement in the context where the startup maturation is the main ob-

jective were considered as directly related to the entrepreneurs’ feelings.  

Regular consulting sessions became structured debriefing from the S&G system approach.  

The result was the creation of software including not only the game elements in a no game context 

(gamification) but S&G theory in a non-explicit learning environment. So, a debriefing was as-

sumed to be the moment where learning happens [4, 5]. 

However, a debriefing problem is that if done only through presentations no written registers 

are produced. Stakeholders need to have a dynamic view of what is happening, learned and why 

are decisions made. 

The debriefing moment can be done totally of partially through written messages. The option 

should include feedback from monitors or consultants followed by the entrepreneurs’ answers. 

This way, previously written debriefing should precede presentations resulting in a wider under-

standing of what is being learned  [6].  

Written debriefing is not only part of the S&G theory as well as it accomplishes the need to 

have a dynamic control of maturation process along time. In other words, the resulting reports 

from companies could be generated to attend different stakeholders’ objectives in such a way that 

includes the dynamic learning of the entrepreneurs instead of static numbers.  Additionally, the 

debriefing process enables registered knowledge generation because it is the time where learning 

happens and that could become lessons to be reviewed later. That option gives the chance to learn 

from errors by revision of previous notes. 
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4.2 The magic circle 

Debriefing sessions were designed to happen in micro cycles through the written debriefing along 

the month and in a special monthly debriefing session in a face to face model among entrepre-

neurs and consulting team.This schedule is close to the magic circles as proposed by Klabbers. 

Each circle is a world to discuss problems and make decisions with the consultors participation. 

Knowledge may come from these moments to discuss little issues driving wider issues to the 

bigger circle – the great moment when debriefing happens[7]. 

4.3 Learning from experience 

Kolb examined the spiral of learning from experience in such a way that suggests that the magic 

circles could follow a similar design. However, the analysis showed no similarity among 73 

startups located at SUPERA. Each startup follows its path along the maturation process. The 

learning curve is not rigid, and the idea that there is a ready-to-follow path to success seems to 

be unrealistic.  

The human factor that motivates an entrepreneur is not well defined yet. If we consider that 

the path to success is not under any rule, it becomes difficult to define from where motivation 

and engagement come from except some arguments such as the need for change the world, 

innovation as an intrinsic personal characteristic, or any other font of motivation. The objective 

of this research was not to identify the reason to be an entrepreneur but to engage with the system 

to be created. 

As a result, from this brief analysis, a decision about the system was that it should be open to 

letting the entrepreneur create and register the paths and steps where the startup would achieve 

maturation. This point of view means to have an open system where the sequence of debriefings 

should be recoverable to a later revision of decisions and the discussion taken by then.A param-

eterized system was the option with all paths and steps programmable by entrepreneurs and mon-

itors. In each case, the prize would best fit each startup relating to its current spiral. In other 

words, if the main learning spiral is about creating customer value probably, there will have a 

considerable quantity of interactions at the micro circles on the theme. Since each interaction 

generates coins, there will be more coins on this path. The conclusion is that every interaction 

must be assigned one or more keywords. This way, every prize should be an award to the startup 

that has more coins on that prize keyword. The old way did not consider the learning spiral. 

4.4 Motivation and engagement 

Yu-kai Chou octalysis delimited game techniques to promote motivation and engagement. This 

particular approach redefined the meaning of gamification to be “the craft of deriving all the fun 

and engaging elements found in games and applying them to real-world or productive activities” 

[8]. 

The connection between the system showed in a gamified approach, and the concrete objec-

tives to a startup success start on the narrative on the system meaning. The need to become part 

bigger than themselves is the epic meaning and calling to the system. 
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For this reason, the first access presents two videos to explain why the startup should act in 

the system. A real startup pitch session and an animated explanation were included to provide 

the narrative (Chou game technique #10 – narrative). 

The next technique used to provide meaning is the generalized concept among startups that 

innovation changes the world to a better place to live Chou game technique #27 – human hero). 

Five posts were produced to be at the landing page with a similar design found in social networks. 

The title, a curious image and the first two lines of each post would be a landing page until each 

entrepreneur has not accessed it. 

An initiative offer list added to the system where anyone can include an offer for help on what 

one is good at and wants to share knowledge. In other words, someone can let others know about 

the help offered to contribute to a better world. That also gives the sense of Social Influence and 

Relatedness (Chou game technique #64). 

One of the game techniques (#64) is the beginner’s luck to get some high prizes at the first 

access. This ‘calling’ to come back to the system makes people think they are the few chosen to 

take it. The feeling of resources scarcity by telling the user that some kinds of prizes can only be 

available after a level of maturation promotes the need to complete the current level. (Chou core 

drive 6). This point is easily achieved by showing what investors want to know about the startup 

and the entrepreneurs. In fact, before any investment, investors observe dedication and efforts 

done by entrepreneurs. 

Mystery boxes (Chou game technique #72) was also used with two objectives: offer special 

prizes or help on the current learning spiral. These random rewards appear when the user stays 

longer time without accessing the system. This curiosity aspect drives to come back. 

5 Empowerment and Ownership 

After the software production, the project was opened to the monitors and consultors as an un-

finished software in a project to be built along a collaborative process.  

This approach showed to first users the possibility to build the system together. The empow-

erment of SUPERA workers not only helped to build a better system but was part of Chou game 

technique #64 to make clear the sense of contributing to a better world. 

Exchangeable coins are a possibility in study now. This option should enable users to ex-

change their prizes or coins freely to get what they want. This sense of empowerment and system 

ownership allied to the fact that no prize will exist out of the system fits with Chou’s approach. 

The win state, loss and avoidance issues were analysed carefully. It is not desired that anyone 

can lose coins for any reason. In other words, the scarcity was used to promote the loss feeling 

in short time offers that could be bought for small price in coins. The sense of loss was created 

from the feeling that if the user was online at that time doing what was expected in the system 

the chance could be caught. This motivation comes through the fear of losing something or hav-

ing undesirable events transpire. We are more loss-averse than seeking a gain indicated Nobel 

Prize winner Daniel Kahneman.  
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6 Discussion and conclusion 

The software showed positive impact to the collaborative attitudes among stakeholders and the 

conversion from the accompanying sessions for structured debriefing sessions was enabled from 

the S&G design used in the system. From debriefing sessions management learning was associ-

ated to entrepreneurs’ real life to emerge individual and collective knowledge that enrich the 

power to act among all stakeholders.  

This research presented an implementation of a system using simulation and game theory in 

such a way that it made possible to compare differences between gamification and stablished 

S&G theory. A technology centre was appropriate for the research not only because of its needs 

but also because of its proximity and acceptance of innovative process reinforced by theory basis. 

An unexpected result was that the need for a debriefing approach associated with the magic cir-

cles was attached to coins that are pure game elements. Written and traditional debriefing ap-

proaches were used in different circles levels to represent different learning levels and to produce 

maturation process data. 

The construction of the system is a runtime process still in course, and other octalysis aspects 

will be included along the process from suggestions instead of a designer option. The octalysis 

approach was not used completely to give a chance that the designers suggestions can be rejected 

or accepted later. However, the octalysis framework exists implicitly behind the scene.The sys-

tem production and current users showed the expected engagement and motivation in an accepta-

ble level, but it is not conclusive if it was because of the novelty of the system or caused by a 

good use of all adopted techniques. The construction of the system in such collaborative way 

reinforced the collaborative culture towards a system that satisfies if not all the major need that 

are motivation and engagement.  
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Abstract. Social conflict problems like NIMBY (Not In My Back Yard) and 
YIMBY (Yes In My Back Yard) occur in various areas. In Japan, there is a sim-
ilar problem in nursery schools that are beneficial to the declining birthrate so-
ciety. In this study, we designed intergenerational conflict gaming simulation 
that be based on a survey of nursery school conflict in Suginami Ward, Tokyo. 
We conducted the gaming simulation to college students. The feedbacks were 
good, and participants were able to deepen their understanding of the social 
conflict problem occurring in the declining birthrate society. 

Keywords: NIMBY, YIMBY, Declining Birthrate Society, Intergenerational 
Social Conflict. 

1 Introduction 

In the transformation of social form from government to governance, NIMBY (not 
my backyard) problem and YIMBY (yes, my backyard) problem happen everywhere. 

Opposite movements against large-scale facilities such as airports, power plants, 
garbage disposal facilities, military facilities, etc. have occurred frequently from long 
ago. However, in recent years, the movement against small-scale facilities against 
construction has increased. For example, nursery schools have a little negative impact 
on the surroundings, and benefits to society towards declining birthrates are high. 
Nonetheless, opposition to nursery school construction has occurred. 

The conflict between the nursery school and the neighboring citizen is not a story 
started now. In the late 1970s and early 1980s, conflicts among residents over nursery 
facilities occurred in Tokyo and elsewhere. 

The baby-boomer generation was in the childrearing period (second baby boom), 
and the number of double-income household was increased, so the development of 
nursery facilities is progressing rapidly1. Because there are cases that nursery schools 
are constructed adjacent to the residential area, disputes by residents occurred.  

1  Summary of 2003 survey results of social welfare facilities. 
     http://www.mhlw.go.jp/toukei/saikin/hw/fukushi/03/sisetu8.html 
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Currently, the construction of a nursery school is an urgent task in order to lead the 
declining birthrate measures and the social success of women, and the conflict with 
neighboring residents has recurred. According to a questionnaire survey in 2014 con-
ducted by the Tokyo Metropolitan Government to all sixty-two wards and municipali-
ties in Tokyo, about 70% of them responded that noise such as children 's voices in 
nursery schools had "got complaints." 

In a survey conducted by the Ministry of Health, Labour and Welfare, their asking 
whether people can agree with the position of the residents who are opposed to the 
nursery school location due to consciousness of children's voice as noise. As the re-
sults, "I cannot agree at all" is 26.4%, "I cannot agree" is 38.5%, "I can agree partly" 
is 29.7%, "I can agree very much" is 5.4%. This result suggests that construction of a 
nursery school may cause social conflict between residents 2. 

Why does a nursery conflict occur? Or why do neighbors oppose the plan? As the 
declining birthrate and “children on nursery school waiting lists” become serious 
social problems and the necessity for new nursery schools is increasing, the opposite 
is likely to be condemned as "selfish" or "ego" which impedes overall profits. How-
ever, it is important to think carefully as to whether it is really it. 

Movement against the construction of the facility considered necessary for society 
was discussed through research on annoying facilities and NIMBY studies. T. Naka-
zawa (2010) pointed out that the opposition by the residents was not simply due to 
ignorance or narrow-minded selfish concern but problems such as procedural unfair-
ness, allocation unfairness, and doubts about the "necessity of the facility." 

In S. Fujii, et.al (2002), mutual communication between various entities increases 
the procedural fairness of people. Therefore, in order to resolve social conflicts, mu-
tual understanding through mutual communication is necessary. 

In the nursery school conflict, in order to clarify the cause of the conflict and to 
explore the way to solve it, it is necessary to carefully consider the circumstances of 
the situation and the claims of stakeholders. Political literacy is necessary, but it is 
insufficient at present. There are many cases that cannot be solved satisfactorily be-
cause discussions started without mutual understanding and enough literacy.  

The gaming method is effective to enhance mutual understanding and good to 
solve such social conflict problem. There are several gaming simulation researches on 
consensus building problem of social dilemmas in MINBY such as power plant (wind 
power, nuclear, solar light etc.) and garbage disposal. For example, a study on the 
social acceptance of small wind power plant in urban areas was conducted in M. Mo-
tosu, et.al (2009). M. Onuma, et.al (2003) developed a game on illegal dumping of 
industrial waste. Research methods for the NIMBY consensus-building problem by 
game simulation have been established. 

However, since suitable sites for power generation facilities and waste disposal fa-
cilities are limited, it is difficult for ordinary citizens to obtain sympathy, so it is not 
suitable for universal social conflict learning. Compared with large-scale facilities 
where appropriate construction sites are limited, small facilities such as nursery 

                                                             
2  Awareness survey on population declining society http://www.mhlw.go.jp/file/04-

Houdouhappyou-12601000-Seisakutoukatsukan-Sanjikanshitsu_Shakaihoshoutantou/002_1.pdf 
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schools are installed in citizen's residential areas more often. Therefore, the nursery 
school problem is a theme that many citizens are possible to sympathize.  

However, gaming simulation research on the NIMBY problem of small facilities 
such as nurseries is few. To approach the solution of the social conflict problem, we 
investigate the nursery conflict and design a game simulation model of nursery school 
construction based on the situation of the area and opinion of stakeholders. 

2 Field Survey 

In order to understand what kind of consensus building process concerning the setting 
of nursery school, we investigated a case of nursery school conflict in Suginami 
Ward, Tokyo. Tanaka, the ward mayor of Suginami Ward declared the "childcare 
emergency" in April 2016 and announced the decision to build nursery facilities for 
2,000 children in the same year3. However, neighborhood residents opposed the 
nursery school plan. The biggest focus is whether to divert the park. 

Therefore, it differs greatly from the case of "Child's voice is noisy" as mentioned 
above and this case is not representative. However, model design based on this case is 
reasonable because there will be more constructive discussions to explain why partic-
ipant agree in YIMBY than a bad fight that states the reason to oppose in NIMBY. 

On the other hand, in major cities where it is difficult to acquire land, it is expected 
that the number of cases where nursery schools are constructed by diverting the park 
will increase in the future. Actually, in several Wards in Tokyo, construction of a 
nursery school is planned in an urban park by using the "special nursery school estab-
lishment in park" of the National Strategic Special Zone4. 

We conducted a document and interview survey in T. Nakazawa (2017). Materials 
used are newspaper, ward parliamentary minutes, affiliate's blog, web page, etc. In 
addition, interviews with stakeholders were conducted from January 21 to 23, 2017. 

Through the survey, we focused on conflicts between parenting generations. Par-
ents of infant aged zero to three insist on the necessity of nurseries. Concurrently, 
parents of primary school children insist on the importance of the park, which is a 
place needed to form communities of children. Some citizens proposed canceling the 
construction of nursing care facilities and diverting it to the construction of nurseries. 
Middle-aged workers who appeal to the necessity of nursing care facilities to care for 
their elderly parents are also parents of high school students and college students. 

In the decade the child grows, the view of parents towards the facility changes 
greatly. Generations with high demand for nursery schools will become generations 
with high demand for parks in about ten years. Next ten years after that, they will be 
in high demand for nursing care facilities.  

This is different from the social conflict problem of power plants, military facilities 
that is difficult to fundamentally resolve conflicts between positions. 

                                                             
3  According to the aggressive decision of the ward mayor, several nursery schools were built. 
4  Tokyo Metropolitan Policy Planning Bureau "Efforts of National Strategic Special Zone in 

Tokyo", http://www.seisakukikaku.metro.tokyo.jp/invest_tokyo/japanese/news-events/2016/ 
pdf/20160725_1.pdf 
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3 Design of Gaming Simulation 

Based on the survey of Suginami Ward, we design a gaming of nursery school setting 
by diversion of parks and vacant lots. The listed candidate sites are as shown in Table 
1, and the facilities and constraints are summarized in Table 2. 

Table 1. Candidate site for nurseries construction 

Current situation Current planned  Area 
Children's garden A Remain 4 area unit 
Children's garden B Remain 8 area unit  
Park C Nursing home 10 area unit  
Vacant land A Remain 2 area unit  
Vacant land B Large hospital 12 area unit 

Table 2. Constraints of facility construction 

Facility Required area 
Children's garden5, Small nursery school6 More than 2 area unit 
Park, Nursery school, Nursing home More than 6 area unit 
Medium-sized hospital More than 8 area unit 
Large hospital More than 12 area unit 

 
All stakeholders decide what kind of facilities and how much space to build in the 

candidate sites through discussion. If there is no conclusion of the discussion by a 
given time, the politician will decide the construction plan. 

In order to clarify the social infrastructure problem of the declining birthrate socie-
ty, and to promote cooperation among participants, we introduced the concept of pub-
lic service that is calculated as Table 3. The quality of public services calculated by 
tax revenue per citizen affects the satisfaction of all generations. 

Table 3. Calculation of public service 

Tax income/ Population Under 1.5 1.5- 1.59 1.6- 1.69 1.7- 1.79 Over 1.8 
Public service -20 -10 0 +10 +20 

 
The parameters of each stakeholder are summarized in Table 4. The population 

size was set based on the population distribution of Naka Ward, Hamamatsu City, and 
the evaluation criteria were assumed based on the case of Suginami Ward, Tokyo.  

Each player negotiates to maximize satisfaction based on his/her criteria. Satisfac-
tion of each generation is calculated as in equation (1). Si,t denotes satisfaction of 

                                                             
5  Children's garden is a small park for low age group. 
6  Small nursery school is a nursery that target age is 0 to 2 years old and capacity is 6 to 19 

children. When the user reaches the age of 3, the parents have to look for another nurseries. 
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generation i on term t, Ci,t denotes satisfaction criteria  of generation i on facility j, Ai,t  
denotes facility area of facility j on term t, Pt denotes public service level on term t. 

!!,! = !!,!!!,! + !!
!

           1  

Table 4. Stakeholder parameters 

Generation 
(age) 

Youth  
(20-34) 

Mature  
(35-49) 

Middle 
 (50-64) 

Old  
(65-) 

Citizen 
Initial population 40  50  45 60 

Tax payment 1 2 4 0 
Voter turnout 1 2 3 4 

Criteria of 
satisfaction 

Children's garden 1 2 1 1 
Park 1 4 1 1 

Small nursery 2 1 0 0 
Nursery school 4 2 0 0 
Nursing home 0 0 4 2 

Medium hospital 1 1 2 3 
Large hospital 2 2 3 4 

Population 
fluctuations 

on  
satisfaction 

Very dissatisfied(-59) 30% decrease in population 
Dissatisfied(60-69) 10% decrease in population 

Satisfied(70-79) 10% increase in population 
Very satisfied(80-) 30% increase in population 

 
Based on Table 5, the degree of satisfaction of the official is calculated by the pop-

ulation fluctuation, and the degree of satisfaction of politician calculated by the ap-
proval rate that is calculated as the ratio of the supported and the total population. 

Table 5. Satisfaction level calculation of politicians and officials 

Role Politician Official 
Satisfaction Approval rate Population fluctuation 

Very dissatisfied Less than 30% Decrease by more than 10% 
Dissatisfied 31% - 49% Decrease within 10% 

Satisfied 50% - 69% Increase within 10% 
Very satisfied Over 70% Increase by more than 10% 

 
After population fluctuation7, generational change will be made. With maintaining 

the population of each generation, the roles of youth generation change to mature, 

                                                             
7  For example, if the satisfaction level of public service is +10, the area of "nursery school" is 

10, the area of "park" is 22, the satisfaction level of "youth generation" is 4 * 10 + 1 * 22 + 
10 = 72, "satisfied", and the population of the youth generation increases by 10%. At the 
same time, the satisfaction level of "middle-aged" will be 0 * 10 + 1 * 22 + 10 = 32, "very 
dissatisfied", and the population of the middle generation will be reduced by 30%. 
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mature to middle, middle to old. The old generation will be reborn as youth, but the 
population will be halved. After generations change, another term will be started until 
forth term. All citizen players go round the play of all generation. 

4 Implementation 

On April 26, 2017, we introduced gaming to thirty-six students of the Shizuoka Uni-
versity Informatics in lecture "Community Development Theory". 

Figure 1 shows the population trend of each group, the population is basically de-
clining on the basis of game design due to the influence of natural decrease. All the 
municipalities resulted in about half of the population. Since it is assumed that this 
game will be 15 years per term, half of the population in 60 years will be in line with 
population estimation by National Institute of Population and Social Security Re-
search. 

 
Fig. 1. Population transition of each group 

Figure 2 shows the results of each group's decision making. As a result of politi-
cians considering the approval rating, construction plan of hospitals and nursing 
homes was frequent in many groups, so as to conform to the hope of middle- and 
high-end generations with high population and voting rate. 

 

 
Fig. 2. Decision result of each group 
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Figure 3 summarizes the degree of satisfaction of each role. In any group, the satis-
faction of the middle-aged generation and the old-aged generation was high in the 
first term and the second term. This is the result of consideration of politicians to 
these generations. However, as a result of continuing consideration to middle-aged 
and elderly generations, the population of middle-aged and elderly generations has 
increased, and the population of the young and mature generations has decreased. As 
a result of the decrease in per capita tax revenue, the level of public services declined. 
In the third term, the satisfaction of all groups dropped significantly. 

As a result, the situation where middle-aged and elderly generations are preferen-
tial treatment came to be questioned by many citizens including middle and old age. 
After that, not only self-interest claims but also cooperative actions to raise the satis-
faction of the whole region became prominent in each role, many groups looked into 
the future. As a result, many groups came to respond to the demand of the youth gen-
eration such as nursery schools and parks, and recovered the satisfaction level for the 
fourth term. 

 
Fig. 3. Satisfaction level of each role in each group 

After the gaming simulation, we conducted a questionnaire survey on participants 
and the result is summarized in Table 6. We got positive opinions for all questions. 

Table 6. Feedback from participants 

This game improve your under-
standing of… 

Strongly 
Agree Agree Disagree Strongly 

Disagree 
Social conflict 9 26 1 0 
Solution of social conflict 2 30 4 0 
Various social needs 11 22 3 0 
Declining birth rate problem 18 17 1 0 
Deliberative democracy 13 18 5 0 

 
We also calculate the average of approval by roles to check if there are differences 

in experience learning outcomes related to the role of gaming simulation. As results 
there was no significant difference in learning experience by participants' roles. 
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In order to verify the relevance between the successful playing of the game and the 
result of the experience learning, we calculated the correlation coefficient. We found 
that learning outcomes can be obtained even if the game cannot be played well be-
cause there is no correlation between role satisfaction level and learning outcome. 

In addition, we also ask participants for comments, and comments that are consid-
ered to be particularly important are summarized in Table 9. In Table 9, participants 
stated the harvest of this game, understanding of social conflicts, problems felt, solu-
tions to the problem, and other comments. 

Table 7. Summary of participant comments 

Question Reply 
Have a satisfactory 
result for you? Please 
also answer the rea-
son. 

─ Although it is pseudo, I was able to experience the 
problem in the game simulation, I understood the difficulty 
of controversy in this problem and the way of the con-
struction conflict (group 4 citizens 3) 

─ Although the politicians' support rate was good, it became 
a bad situation that only specific generations were satisfied 
(group 6 citizens 2) 

Have you felt doubts 
about procedural 
unfairness,� alloca-
tion unfairness, the 
"necessity" of facili-
ties that each role 
asserts? 

─ Because of the support rate, politicians must respect the 
opinions of the elderly, so I felt inequality in being diffi-
cult to adopt the opinions of young people. (Group 3 poli-
tician) 

─ Because the young generation has the lowest tax payment 
rate and voting rate, it seemed like helplessness over other 
generations, I felt there was no way to negotiate advanta-
geously. (Group 4 Citizen 3) 

Answer the problems 
of social conflict and 
its solution 

─ There is a problem with the lack of imagination for the 
future. It is important to think about the society that we 
have looked into in the future. (Group 3 Citizen 4) 

─ Each generation considers only the things they want, ig-
nores the demands of other generations and what they need 
for that area (group 5 citizens 1) 

Other Comments 
─ A detailed explanation was necessary. Until the third 

round, the members could not understand the rules well, 
but after that we discussion well. (Group 4 politician) 

─ Although it was difficult at the beginning, as I became 
aware of the rules, I felt like I was at a local government 
meeting and I was absorbed in discussions. (Group 5 Citi-
zen 1) 
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In Table 8, for each question, we set "strongly agree" as 4 points, "agree" as 3 
points, "opposite" as 2 points, and "strong opposition" as 1 point, and we summarize 
the average of approval by roles in order to check if there are differences in experi-
ence learning outcomes related to the role of gaming simulation. In the results of Ta-
ble 8, there was no significant difference in learning experience by participants' roles. 

Table 8. Average questionnaire by role 

Gaming improve your 
understanding of… Youth Mature Middle Old Politician Official 

Social conflict 3.33 3.33 3.17 3.17 3 3.33 

Solution of social con-
flict 3 2.83 2.83 3 2.83 3.17 

Various social needs 3.17 3.5 3.5 2.83 3 3.33 

Declining birth rate 
problem 3.5 3.33 3.67 3.67 3.17 3.5 

Deliberative democracy 3.33 3.33 3.33 3.33 3.17 2.83 

Total 16.33 16.32 16.5 16 15.17 16.16 

 
In order to verify the relevance between the successful playing of the game and the 

result of the experience learning, we calculated the correlation coefficient and the 
results are summarized in Table 9. Table 9 shows that learning outcomes can be ob-
tained even if the game cannot be played well because there is no correlation between 
role satisfaction level and learning outcome. 

Table 9. Correlation between role satisfaction and learning outcomes 

Correlation between role satisfaction and “This game 
improve your understanding of…” Pearson's r 

Social conflict 0.03 

Solution of social conflict -0.14 

Various social needs 0.02 

Declining birth rate problem -0.12 

Deliberative democracy 0.19 

Total -0.02 
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5 Summary 

In the transformation of social form from government to governance, NIMBY (not 
in my backyard) problem and YIMBY (yes in my backyard) problem happens every-
where. A similar problem also occurred in nursery schools where social benefits are 
higher than adverse effects on the surroundings. 

In this study, we designed and implemented generational conflict gaming simula-
tion based on a survey of nursery school conflict in Suginami Ward, Tokyo. The re-
sults were good, and by experiencing the discussion of the game, participants were 
able to deepen their understanding by out gaming simulation. 

In participant comments, social conflicts arise because each generation gives prior-
ity to their respective interests and low understanding to other generations. Also, in-
fluence of politicians is also great, and politicians favor the elderly generation to be 
advantageous in the election. Participants felt injustice procedurally, as politicians 
ignored the debate. Therefore, in order to solve these social conflicts, citizens need to 
deepen mutual understanding and discuss well. It is also important to evaluate politi-
cians who reflect the outcomes of the discussion in policies. 
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Team Interactions in a Simulation Game: Salad Bowl 

Vinod Dumblekar, Songsri Soranastaporn, Nophawan Yamchuti and Urairat 

Yamchuti  

Abstract This study was conducted to explore the level of goal orientation and 
emotive actions in playing a simulation game: “Salad Bowl” as a team. The sub-

jects of this study included 149 participants registered either as guests or speakers 

at the international conferences. Two instruments, developed by the authors, were 

used in this study: data collecting and experimental instruments. The former was a 

questionnaire of 13 statements used for captured the essence of team members’ 

experiences in a simulation game, verified by experts, and the reliability was 0.89. 

The latter was simulation game called “Salad Bowl”. Data were analyzed by de-

scriptive statistics. The results revealed that participants rated their goal orienta-
tion (M = 4.51, SD = 0.41) at the highest level and emotive actions (M = 4.40, SD 
= 0.54) at the high level in playing a simulation game: “Salad Bowl”.
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1 Introduction 

Individuals work with each other to achieve a goal of common interest and val-

ue. Teamwork is the formal organization and engagement of individuals in inter-

connected actions to achieve that goal [1]. Team interactions are important be-

cause they solve problems where an individual cannot, and create value because 

joint efforts produce more and faster. A game is an interactive and dynamic envi-

ronment where team members’ actions could be observed, closely. The simulation 

game is a source and an opportunity to test and develop theories in contextual 

knowledge. Lessons learnt from games could also be used to improve the 

educational game design and other learning environments and to build policy de-

cisions and social systems [2]. 

 

This study was conducted to explore the level of goal orientation and emotive 
actions in playing a simulation game: “Salad Bowl” as a team. The teams would 

be of small size, and have simple goals and short lives as their characteristics in 

the game. Two factors: goal orientation and emotive actions which are the core 

variables of teamwork in this study were reviewed and summarized below. 

Goal Orientation and Emotive actions 

Previous studies reveal that the goal orientation factor had goal, objective, suc-

cess, decisions, understanding the goal [3], and communication [1] as key de-

scriptors and elements. A similar analysis of the emotive actions factor revealed 

that it was comprised of excitement [4], enjoyment, views and suggestions, discus-

sions, consent, working with others [5]; [6]; [7] and attachment [8]. 

 

Emotions and their recognition were critical to team performance because they 

conveyed members’ intentions and perceptions between themselves, and connect-

ed and coordinated their tasks. Members’ consistent emotional behaviour may be 

either akin to a cultural trait or may be borrowed and adapted from other mem-

bers’ behaviour, almost akin to a groupthink phenomenon. Previous study [9] 

showed that the accuracy of emotion recognition was a valuable team skill that 

could enhance the quality of coordination, interdependence and team performance 

[10].  

 

To summarize, to achieve the goals of teamtask, members have to have goal 

orientation and share their emotions to drive their behaviour and action.  
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2 Method 

Participants in the study 

The subjects of this study included all participants (175) registered either as 

guests or speakers at the international conferences organized by one association. 

They were graduate students, university teachers, and international professionals 

in simulation and gaming (S&G) of both genders and between the age of 18 and 

72 years. They were aware of S&G and had volunteered to play the game. There 

was no sampling technique because all subjects participated in this study so this 

group was considered as a population of this study. 

Instrument 

Two instruments, developed by the authors, were used in this study: data col-

lecting and experimental instruments. The former was a questionnaire of 13 state-

ments, rating scale 1 to 5 where 1 is the lowest and 5 is the highest, was used for 

captured the essence of team members’ experiences in a simulation game. The 

questionnaire verified by experts, and the Cronbach’s alpha reliability efficiency 

was 0.89. 

 

Table 1 Scale of a questionnaire Interpretation 

Level Mean Level Interpretation 

5 4.50 – 5.00 most highest 

4 3.50 – 4.49 more high 

3 2.50 – 3.49 moderate moderate 

2 1.50 – 2.49 less low 

1 1.00 – 1.49 least lowest 

 

The latter was simulation game called “Salad Bowl”. See details below. 

Game process and data collection 

Salad Bowl, the simulation game, had the features and conditions for this study. 

It would be played by small teams who would attend to simple goals within a 

short period of 20-25 minutes.  It was designed, developed, and facilitated by the 

authors. The participants were first organized randomly into teams of 5-6 mem-

bers each, who were then seated separately from other teams in a large auditorium 
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that served as the game room. Each team was given a set of jigsaw puzzle-like 

pieces, a large flipchart, and a glue stick. The first author explained the game pro-

cess and rules in a PowerPoint presentation in English, and the second author, al-

most simultaneously, explained its contents to the game players in Thai. Not many 

instructions were given, leaving it to the players’ curiosity and imagination to as-

certain the nature of the problem in the game. The players were prohibited from 

speaking to each other within and across the teams, thus introducing a small ele-

ment of difficulty in the game. 

 

After all teams finished their tasks, they displayed their completed work and 

their names, with great pride, on their respective flipcharts which were photo-

graphed by camerapersons. To recognize the best performances, the three fastest 

teams who completed their puzzles, fully and correctly, received token prizes. The 

study instrument was now administered to the participants at the end of the game 

for data collection. As part of the learning facilitation, players spoke of their expe-

riences and perspectives on these issues: analytical skills, creativity, experiential 

learning, problem-based learning, role clarity, social loafing, system thinking, task 

design, and uncertainty.  

Data analysis 

Although 175 participants played Salad Bowl, completed instruments were re-

ceived from only 149 participants. Then data were keyed in and analyzed by de-

scriptive statistics (mean and standard deviation). 

3 Results 

The results revealed that participants rated their goal orientation (M = 4.51, SD 

= 0.41) at the highest level and emotive actions (M = 4.40, SD = 0.54) at the high 

level in playing a simulation game: “Salad Bowl”. 

 

They expressed their opinions on goal orientation at the highest level as fol-

lows: each member worked for the success of their team, their members had posi-
tive attitudes toward the ultimate goal, a team can work better if their members 
know that they have only one goal, and they put in a lot of effort to take decisions, 
quickly. They rated two statements of emotive actions while playing the Salad 

Bowl game at the highest level were that working with others is better than work-
ing alone and all team members enjoyed the tasks. See details in Table 2. 
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Table 2: Goal Orientation and Emotive Actions in Teamwork in Games  

 

 Teamwork in Games M SD 

Goal Orientation (GO) 4.51 0.41 

1. Each member worked for the success of his team. 4.69 0.53 
12. Our members had positive attitudes toward the ultimate 

goal. 4.65 0.53 
8. A team can work better if their members know that they 

have only one goal. 4.64 0.55 
14. We put in a lot of effort to take decisions, quickly. 4.61 0.60 
2. I discovered the purpose and use of communication in a 

team. 4.39 0.67 
7. I was able to contribute to the overall objective of the 

team. 4.35 0.67 
4.  We had no difficulty to understand the goal. 4.22 0.72 

Emotive Actions (EA) 4.40 0.54 

3. Working with others is better than working alone. 4.63 0.61 
11. All team members enjoyed the tasks. 4.51 0.68 
5. The presence of competition excited me. 4.44 0.74 
10. I felt attached to our team members. 4.42 0.68 
6. Our good decisions came from discussions and common 

consent. 4.36 0.82 
9. Our team members sought views and suggestions from 

each other. 4.03 1.16 
(N = 149) 

4 Discussion 

Our exploratory study of team interactions in a simulation game produced two 

factors, goal orientation and emotive actions. The results of our study correspond-

ed to research results done by Guhaita et al., (2016) [3], Salas et al.(2015) [1], Qin 

et al.(2015) [4], Chiocchio et al., 2011 [5]; Hojat et al., 2015 [6]; Hu and Liden, 

2015 [7]) and Crawford & Lepine, (2013) [8]. The reasons may be the characteris-

tics of teams in this study are similar to that of previous studies. The games run in 

2-3 hours and then players as members of teams were asked to express their real 

feeling as soon as the game finished. This game is not complicate but needs inten-

tion and continuity as well as wit to complete the game, and these characteristics 

are similar to the daily life tasks. Moreover, players were teachers and speakers 

who were familiar with using games and simulations in their classroom, so they 

experienced and skilled in this technique of teaching. Thus, when they played this 

game, they embedded both goal orientation factor and emotive actions factor. 
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Limitations 

This study did not collect demographic information from the respondents due 

to the paucity of time at the end of the games. 

Implications for further research 

The teams in this game did not have a hierarchy because the game had a simple 

task process. By adding more process layers in the game, researchers may be able 

to observe the behaviour of members, supervisors, and leaders in completing diffi-

cult tasks. They may discover member traits, task features, and organizational con-

texts that affect team interactions under such conditions. 

Recommendations for use 

This study showed that no leadership role is necessary for teams that are small 

and have simple processes and short lives. In small teams, simple goals excite the 

members into interactions that encourage performance and results. For effective 

team interactions, learning and development efforts must focus on goal orienta-

tion because it affects team interactions (and therefore, team outcomes) much 

more than emotive actions could do. Learning goal orientation (LGO) builds talent 

and creates skills due to the effect of challenging situations, experiential learning, 

and other mechanisms. To shape leadership and other skills, LGO development 

programs must address top managers before its introduction to their employees, 

with the onus on learners to identify and assess their goals. 
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Abstract. This research was conducted: (1) to study the effectiveness of Tamiya assembly kit on 

basic automotive technology, (2)   to find out about the effectiveness index of Tamiya assembly 

kit on first year Industrial engineering students who completed all fundamental course work, (3)  

to compare the achievement of study by using Tamiya assembly kit before and after class, (4)   to 

assess the student satisfaction towards Tamiya assembly kit game. The subjects of this study in-

cluded 50 first year industrial engineering students of the Faculty of Engineering, Thonburi Uni-

versity. They were divided into two groups: experimental group and control group. The research 

tools comprised Tamiya assembly kit which served as an experimental tool, pre-, post-tests, and a 

satisfaction questionnaire. The Cronbach’s alpha reliability of questionnaires was 0.82. The data 

were analyzed by mean, standard deviation, and t-test. The research results revealed that (1) the ef-

fectiveness scores of the Tamiya assembly kit on basics automotive technology were E1 89.72 
and E2 88.32. (2)   The effectiveness index of the kit on first year Industrial engineering students 

who completed all fundamental course work was 0.87. (3)   The mean score of post-test of stu-

dents in the experimental group was higher than the pre-test (p < .05) and higher than that of the 

control group (p < .05). (4) The students rated their satisfaction on learning by racing competition 

model using the Tamiya assembly kit at the highest level (M = 4.60, SD = 0.60). 
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1 Introduction 

Presently, a demand for manpower in the industrial section has been increasing. The 

economic structure has changed from manpower to technology. This change causes a 

development in manpower both in terms of quality and quantity in appropriate ratio.  

The production of manpower should relate to the demand from companies. Graduat-

ed students from higher education still lack qualifications in terms of knowledge and 

skills necessary for work. The 10
th
  National Economic and Social Development Plan 

places much emphasis on human development in terms of life, capacity, and skill for 

working relating to a demand for country development for getting ready for real work 

and effective competition. This relates to Thailand Automotive Institute which is estab-

lished as a center of automotive industrial development. Its purpose is to increase com-

petition in the world market, so the institute facilitates a product process and freedom 

[1].  

Presently, Thailand has been facing a problem of skilled manpower such as lack of 

new skilled staff to work in ASEAN Economic Community [2]. This situation is affect-

ed by manpower development to prepare for the application of automotive and equip-

ment according to World Bank [3]. 

Students who will graduate from higher education in bachelor’s degree in engineer-

ing still lack fundamental knowledge of basic work and innovative of teaching and 

learning which can motivate learning. This is because technology has developed, rapid-

ly. For example, modern cars have developed friendly environment systems operated 

by electric systems creating a demand for enhancing engineering students’ skills for in-

novation in automobile engineering [4]. 

For this reason, this study aims to study the use of the instructional materials for en-

gineering students.  The research objectives were: (a) to study the effectiveness of 

Tamiya assembly kit on basic automotive technology, (b) to find out about the effec-

tiveness index of the kit on first year Industrial engineering students who had completed 

all fundamental course work, (c) to compare the achievement of study by using Tamiya 

assembly kit before and after class, (d) to assess the student satisfaction towards Tamiya 

assembly kit game. 
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Method 

Research Design 

This study employed a true experimental research approach to design and develop 

automotive skills for engineering students. The experimental group learned by Tamiya 

assembly learning kit and the control group learned by traditional learning. See Dia-

gram 1. Details are described. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Population and Sample 

 1. Population: A total of 50 First year industrial engineering undergraduate 

program students from Thonburi university who completed the fundamental course 

work. 

 2. Subjects: A total of 50 First year industrial engineering undergraduate pro-

gram students from Thonburi university who completed the fundamental course work 

were divided into two groups by using cluster random sampling technique. The exper-

imental group of 25 students had studied with the Tamiya assembly kit. The control 

group of 25 students did not study with the kit. 

 
Diagram 1: Research Design 
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Instruments 

The contents in Tamiya assembly kit consist of 

1. Basics automotive skill 
2. How to assemble and main parts of Tamiya 
3. Acceleration rate of Tamiya 
4. curving speed of Tamiya 
5. Stable speed of Tamiya 
6. Difficulty level in modifying Tamiya 
7. Tamiya maintenance 
8. Tamiya car strength 
9. Tamiya car race 

Period 

 A period of 15 hours was required for the first semester of 2017 Academic 

year. This does not include pre-test and post-test. 

Tools 

1. Studying Topic: Basic automotive technology was learned by first year in-

dustrial engineering undergraduate program students from Thonburi University who 

completed the fundamental course work and studied with Tamiya assembly kit for 15 

hours. The kit was verified by three professionals by using rating scale of 5, the average 

score is 4.50 with a standard deviation of 0.47. 

2. Lesson Plan was learned by first year industrial engineering undergraduate 

program students from Thonburi University who completed the fundamental course 

work and studied with Tamiya assembly kit for 15 hours. The kit was verified by pro-

fessionals in three aspects which are the content of study, game competition and In-

structional multimedia. By using rating scale of 5, the average score is 4.67 and a stand-

ard deviation of 0.25. 

3. Pretest and Posttest: the test had 50 questions and multiple-choice questions 

with an option of four answers. The Indexes of Item-Objective Congruence (IOC) from 
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three professionals have an average score from 0.67-1.00. This means that the test is ac-

curate in measuring the expected study result. The result has difficulty level (P) from 

0.33 to 0.80, the (B) from 0.25 to 0.80, and a reliability rate is 0.80. 

4. Student satisfaction evaluation of the Tamiya assembly kit was conducted 

for a total of 50 first year industrial engineering undergraduate program students from 

Thonburi University who completed the fundamental course work and studied with the 

Tamiya assembly kit. The results were 0.82 and 4.74 after the students completed the 

satisfaction questionnaires. 

Data analysis 

Data were analyzed as follows. The effectiveness of learning kit was analyzed by the 

E1/E2  formula (80/80) and Effectiveness Index: E.I. formula. 3) t-test (Dependent Sam-

ples) was used to analyze and compare the achievement score between pre-test and 

post-test.  Average score was used to analyze student’s satisfaction on studying with 

Tamiya assembly kit.  

Results 

 1. The basic automotive technology learned by the students had an effective-

ness E189.72 – E2 88.32 as show in Table 1. 

Table 1 The effectiveness of study found in Tamiya assembly learning kit 

No. of stu-

dents 

(n) 

Overall score 

E1/E2 
Pre-test Percentage Post test Percentage 

25 2,243 89.72 1,104 88.32 89.72/88.32 

  

2. The basic automotive technology learned by the students had an effective-

ness index of 0.87 which showed that the students had an improvement in study of 

87%, as shown below in Table 2. 
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Table 2 The Result form Analyzing the Effectiveness Index of Tamiya Assem-

bly Kit 

No. of students 

 (n) Maximum score 
Overall score 

Index 
Pre-test  Post test  

25 50 416 1,104 0.87 

 

3. Students from the experimental group had achievement score of 44.16 which 

accounted for 88% and students from the control group had achievement score of 35.56 

which accounted for   71% as shown in Table 3. 

 

Table 3 Achievement of Study from Students Who Studied and did not Study the 

Tamiya Assembly Kit from the control group 

factor 
No. of stu-

dents 
Learning method x̅ S.D. % 

Achievement 

of study  

25 
Student studied the 

Tamiya assembly kit 
44.16 1.43 88 

25 

Student did not study 

the Tamiya assembly 

kit 

35.56 3.10 71 

 
4. Students from the experimental group had higher average achievement than pre-

test with a significant score .05. 

Table 4 A Comparison of the Learning Achievement between Pre-test and 

Post-test 

Test n x̅ S.D. df t sig 

learning 

achievement 
Pre-test 25 16.64 4.07 30 31.88** .00 
Post test 25 44.16 1.43 

**statistical significance = .01 

  

5. Students were satisfied with the game competition (x̅ = 4.60). To be more specif-

ic, it showed that the students understood the acceleration value (x̅ = 4.95) and the diffi-

culty in modifying the car (x̅ = 4.95) as shown in the figure 3. The result demonstrated 

that there is a significant difference between students who studied the Tamiya assembly 

kit and who did not study Tamiya assembly kit. 
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Diagram 2: Students’ Satisfaction 

4 Discussion  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 3 The Average Score and Standard Deviation from the Model 

 

 

Diagram 3  illustrates as follows: 
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After learning from the kit, the students had a score of x̅ = 4.75, showing that they 
understood how to combine parts. 

After learning from the kit, learning achievement score was x̅ = 4.75 as shown in 

picture#3. The students understood the acceleration. It showed that the more number 

contained in Chassis, the more speed it will give. Students had a score of x̅ = 4.95, 
showing that they understood the function of car body and parts. 

By learning from the kit, the students understood the cornering speed. It showed that 

the more value of cornering, the more speed could be gained in curve track. The higher 

acceleration value contained in Chassis, the higher speed it will give. The achievement 

score is x̅ = 4.45. 

After learning from the kit, the students understood the stability value. If the chassis 

has high value of stability, it will be hard for the car to get off from the track and enter 

the curve effectively. This contrasts with Cornering value that is the wide distance form 

left tire and right tire. The achievement score was  x̅ = 4.85. 

After learning from the kit, the students understood the ADAPTABILITY (Difficul-

ty level in modifying). If the chassis number is high, one can do more with modifying 

the car. The new chassis will have an advantage on old chassis as we can find parts 

easily. The achievement score was x̅ = 4.95. 

By learning from the kit, the students understood the EASE OF MAINTENANCE. 

The Chassis that is easy to change gear and motor will have high EASE OF 

MAINTENANCE value. This value does not affect the competition except marathon 

competition. The achievement score was x̅ = 4.60. 

By learning from the kit, students understand TOUGHNESS. The Chassis that has 

value at this point will be hard to twist and break apart. The low twist will not allow an 

angle change in roller, and therefore, the car would run on the curved track, effectively). 

The achievement score was x̅ = 4.75. 

The students from group#1 were satisfied with the Tamiya assembly kit with a score 

of x̅ = 4.60 as shown in picture#3. This is because of the researcher had designed the 

game to be learnt according to their performance. The students were allowed to think 

freely and combine the Tamiya parts. The game is justified by using speed. 

Suggestions for Further Study 

1. A study in different learning platforms should be considered such as creative 

thinking and resolving problem. 
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 2.  A further study on scholastic achievement from students who studied 

Tamiya assembly kit should be executed. 
 3. The Tamiya assembly learning kit can be developed into 3D graphics and 

added to content. 
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Abstract. This research aimed to develop online games in the topic of stereo-
chemistry for grade-11-students. The games were created on three web platforms: 
Sporcle, Cram, and Flipquiz. The effectiveness of game-based lesson is examined 
through pre and post testing, as well as the students’ satisfaction. Overall, there 
are 8 online games in this research which the students can access through com-
puters or mobile devices. These online games were implement in the elaboration 
phase of learning and also served as the lesson review. Our samples are 42 grade-
11-students from Mahidol Wittayanusorn School, Nakhon Pathom province, de-
rived from specific sampling. The research findings were as follows: (1) The
posttest score of learning achievement was significantly higher than pretest score 
at the level of .05. (2) The students satisfied the learning through the online games 
in the topic of stereochemistry at the level of “High Satisfaction” (mean = 4.43).
Furthermore, game-based activities encourage cooperative learning, as well as
self-directed learning in reviewing lesson.

Keywords: Chemistry, Stereochemistry, Online game 

1 Introduction 

Science is one of the most important factor for the development of a country, yet Thai-
land still lacks a large number of researchers and scientists relative to many technology 
exporting countries. Mahidol Wittayanusorn School (Public Organization) was estab-
lished as a model school for gifted students in mathematics and sciences. The school 
curriculum covers the national curriculum requirement of the Ministry of Education as 
well as some college-level topics, including stereochemistry.  

Stereochemistry is one of the critical junctures in organic chemistry; the previously 
encountered flat chemical symbols must now be represented as three-dimensional struc-
tures. Many students have difficulties in comprehending 3D representation and its in-
terconversion between physical models, dash- wedge projection, and Fischer projection 
[1]. Moreover, stereochemistry is loaded with new definitions of many types of stereo-
isomers.  

Molecular model kit is an important media for visualizing 3D molecular structure. 
Learning with models required much more teacher-student interaction than the typical 

455



lecturing and note-taking class. Students need guidance on where to look for the im-
portant clue. Immediate feedback is necessary for helping students progress in the right 
direction step-by-step from simple to complex molecules. Another potential problem is 
that students will have different pace of learning due to the variation in spatial ability. 
The need for immediate feedback and differentiated learning has inspired us to develop 
a collaborative game-based lesson on the topic of stereochemistry.  

In this study, the learning content was divided into eight online games. Three games 
were designed specifically to be used with the molecular model. The other five games 
served as practices for review and reinforce understanding of stereochemical terms. 
With the help of right/wrong immediate feedback, teachers are more available for stu-
dents who need an explanation "why." Another purpose of game-based lesson is to cre-
ate a sense of play which can engage and motivate students to persist on the topic that 
often seen as being hard to learn.  

2 Related work 

Nowadays, information is more readily available, therefore the focus on students' learn-
ing has become the foremost priority over the perfection of teacher-centered infor-
mation transfer [2]. To ensure that teaching will encourage students to learn, the learn-
ing environment should incite activity and cognitive engagement. One strategy to stim-
ulate motivation and engagement is to create a more informal learning environment 
with game play [3]. Accumulated evidence supports the notion the people learn from 
game. The area that need further investigation is the effective design for game-based 
learning that meets both instructional objective as well as the motivating aspect of game 
[4].  
 Currently, there are varieties of tabletop and digital games for teaching chemistry 
[5]. For example, Silva and Ribeiro (2017) developed a 3D matching memory game 
having everyday objects and molecular models covered by wooden boxes for teaching 
the concept of chirality [6]. Similarly, a matching card game "Carbohydeck" is another 
tool to promote students' recognition of the types of stereoisomers [7]. These previous 
studies reported coherent finding that students perceived game activities as helpful and 
fun.  
 Educational games can also serve as a review strategy, in this aspect, the digital game 
has many advantages: large item inventory, ease of access from anywhere anytime, 
personalization of user interface, and capability for game update and modification [8]. 
"Stereogame" is a roll the dice virtual board game on Adobe Flash platform [9]. The 
game inventory contains over 200 questions categorized into three level of basic, inter-
mediate, and advance. This one-player game employs the leader scoreboard to motivate 
students to aim for the highest score. The web-based game such as Kahoot! also make 
it possible to share user-generated open-source quizzes [10].  
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3 Game design and implementation 

3.1 Game Implementation 

In this research, there are eight online games on the topic of stereochemistry. The games 
were constructed on three web platforms, which are Sporcle, Cram, and Flipquiz. The 
games were evaluated and reviewed by three organic chemistry experts in five criteria: 
clear instruction, correct answers, image quality, matching of contents and learning ob-
jectives, and user interface.  

This game-based activity was implemented in the fundamental organic chemistry 
class for grade 11 students at Mahidol Wittayanusorn School in the second semester of 
the academic year 2017. From ten classes of 240 population of grade 11 students, two 
classes of total 42 participants were chosen for game-based lesson. The formal lesson 
using online games requires three class periods (3 x 50 min). The order of games play 
follows the sequence of concepts in the topic of stereochemistry (Table 1). Students 
work in group of 3 to 4 using the same laptops or tablets. In the first two class periods 
(a double period), the learning topics covered Game 1 to 6. After giving explanation of 
concept and example, teachers allowed students to work collaboratively on game activ-
ities in the elaboration phase of learning. In each game, two points were awarded to the 
fastest group, and one point for the other groups that could finish the task within the 
assigned time limit. The winner group of the day was the group with the highest total 
score. Students were recommended to play Game-7 to reinforce their understanding of 
new terminology learned in class. Finally, Game-8 served as the in-class reviewing ac-
tivity for this learning module.  

Table 1. List of online games in this study 

No. Game Implementation Game type Platform 
1 Where is the chiral center? in-class practice picture click Sporcle 
2 The same or not the same? play with model kit slideshow quiz Sporcle 
3 Configuration of chiral model play with model kit slideshow quiz Sporcle 
4 Group priority in-class practice slideshow quiz Sporcle 
5 Configuration of chiral compound play with model kit slideshow quiz Sporcle 
6 Type of isomers in-class practice slideshow quiz Sporcle 
7 Stereochemistry vocabulary flashcard stellar spelling Cram 
8 Stereochemistry jeopardy in-class review jeopardy Flipquiz 

3.2 Sporcle quiz 

Sporcle.com is a website that facilitate creation of quizzes in various formats, such as 
picture click, map quiz, slideshow quiz, and matching quiz. Apart from the content of 
the game, creators can also set the time limit, and many optional features. In this study, 
all Sporcle quizzes are set to have no limit on the number of play. However, wrong 
answers will automatically end the game and each time that students restart the game, 
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the order of the question is reshuffled. This setup aims to discourage guessing and en-
courage students to work together. 
 

 
Fig. 1. Game-1, A picture click game for identifying chiral centers.  

 The picture click game type is suitable for questions that ask for the correct location, 
in this case, the location of the chiral center in the structural formula of organic com-
pounds. The chiral center is the carbon atom that is bonded to four different groups. 
Game-1 features 9 organic compounds that we encounter in daily life such as ascorbic 
acid (Vitamin C), over-the-counter drugs, organic solvent and volatile odor. In this 
game, students must find all the 11 chiral centers in these 9 molecules (Fig. 1).  

In this study, some slideshow quizzes were designed for using with model kits. After 
the introduction of wedge/dash structures and Fisher's projection, students could play 
Game-2 (the same or not the same). The task was to decide whether the two structures 
are identical or mirror-image of one another. This spatial ability of rotating the mental 
image could be assisted by using the physical model kit (Fig. 2).  

 

Fig. 2.  Game-2, The same or not the same. This slide show game was designed to complement 
the traditional teaching method of using model kits. 

 Students were further introduced to the Cahn-Ingold-Prelog rule, also known as the 
group priority rule of identifying spatial arrangement of substituents at the chiral cen-
ters as an R or S configuration. This concept was divided into three games, which are 
Game 3-5 (Fig. 3). The four groups bonded to the carbon atom had to be labeled as 1-
4 according to the priority rule. Visualizing that group ranked 4 was on the backside, 
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the configuration at the chiral center can be decided from the arrangement of group 1-
3 whether they were clockwise (R) or counterclockwise (S). The R- and S- configuration 
represented two different compounds that were mirror-images of one another. Finally, 
students should be able to identify the relationship between a pair of structures whether 
they are identical compound, structural isomers, diastereomers, or enantiomers in 
Game-6. 

 
Fig. 3. The lesson on assigning the configuration of chiral molecules were subdivided into three 

games.  

 
Fig. 4. Implementation of stereochemistry game in class. 

3.3 Cram flashcard 

Cram.com is a website for creating electronic flashcards. One of the benefit of elec-
tronic flashcard is that students can choose the modes of study: memorize, test, and 
game. In the memorize mode, there are the right/wrong buttons tool for self-evaluation 
The game mode can also help making the repetitive task more enjoyable. Because the 

459



most of the flashcard in this work contains image, this set of card is more suitable for 
the Stellar speller game than the Jewels of wisdom. This flashcard game was assigned 
as homework for reviewing definition and terminology about stereoisomers.  

3.4 Flipquiz 

Flipquiz.com is a website for creating Jeopardy game. This game was played in class 
as a reviewing session covering all topics of stereochemistry. The class were divided 
into four groups of 5-6 students. The questions consisted of four categories; each cate-
gory contained five questions having award points from 100 to 500. After class, stu-
dents also have access to the URL, so that they can play flipquiz by themselves again 
in a similar fashion to the reviewing flashcard.  

3.5 Assessment of learning achievement 

The pretest and posttest consisted of 20 multiple choice items. The questions were the 
same but the correct answers and distractors were reordered. The process of test con-
struction included trial testing on 48 grade-11 students that were not in the game-based 
study group. The chosen test items must have difficulty index in the range of 0.2 to 0.8 
and discrimination index higher than 0.2. The test reliability measured by Kuder-Rich-
ardson 20 (KR-20) was 0.71. A 20 minutes’ pretest was administered in the class period 
prior to the formal game-based lesson. A 30 minutes’ posttest was administered in the 
following class period after the completion of the stereochemistry topic. The five-point 
scale satisfaction questionnaire was collected together with the posttest.  

4 Result 

Table 2. Analysis of learning outcome. 

Learning objective Total score 𝑋𝑋� S.D. 
Give definition and example of chiral molecules 5 3.60 1.08 
Assign the correct configuration at the chiral centers 5 2.79 1.33 
Give definition and identify the correct type of stereoiso-
mers 

5 2.79 1.12 

Differentiate stereoisomers using physical properties 5 2.50 0.97 
Total 20 11.68 2.70 

 
Evaluation of learning achievement using 20-items multiple choices showed an im-
provement in the average test score from 6.17 to 11.68. A paired sample t-test for equal-
ity of means confirmed that these results were statistically significant (t = -9.22, d.f. = 
41, p < 0.01). Analysis of learning outcome for each test item showed that students 
already grasped the concept of chiral molecules but still not proficient in identifying 
the configuration, types of stereoisomers and their physical properties. The average 
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posttest score of all students in grade 11 was 11.30. The one sample t-test gave no 
statistically significant difference between the participant groups and the class average. 
Analysis of students' responses to questionnaires indicated student's high satisfaction 
toward the game-based lesson in helping them understand learning materials and cre-
ating enjoyable learning experience. 

Table 3. Analysis of students’ response to questionnaires 

Statement 𝑋𝑋� S.D. 
Game activities help improve my understanding of the three-dimen-
sional structures.  

4.48 0.99 

Game activities encourage collaborative learning in my group. 4.29 1.09 
Solving problems in online games is an enjoyable learning experi-
ence. 

4.50 0.94 

Game activities give me time in class to clear my understanding on 
the new information.   

4.43 0.99 

I study by replaying the games again by myself.   4.55 0.90 
I would like to have game-based lesson in the other topics. 4.51 0.97 
Overall satisfaction of the game-based lesson 4.43 0.97 

5 Conclusion, limits and potential future directions 

Nowadays there are many online game platforms that allows teachers to create tailor-
made games for their own classes and curriculum. In this study, we have explored three 
online web platforms to create a series of online games for memorizing, exploring, and 
reviewing concepts in stereochemistry. These online platforms require no coding expe-
rience; thus online games are not much of an extra work compared to the paper-based 
exercise. The result of students’ satisfaction supports the notion that transforming the 
traditional drilling worksheet to games have a positive impact on students' motivation 
and perception of learning experience. These game-based activities shifted the learning 
environment in the classroom from teacher-centered to student-centered. Teachers have 
time to observe and assist students who need help. The immediate feedback from the 
game also help guiding students in self-directed learning and collaborative works. In 
this study, the learning achievement of game-based groups were the same with the class 
average. The literatures on developing games for chemistry subjects prioritized their 
reports on students’ motivation and active participation [5-8]. The reports on learning 
achievement showed mixed results of either no impact or positive impact. The positive 
impact of game play on learning achievement might require repetition of exposure, for 
example, a semester-long program [11], or a drilling of the same skill over game plays 
with increasing difficulty levels [12]. 
 In this study, students were given options to play game as an anonymous or they can 
create a user account. The result of the registered users can be tracked on each game’s 
statistic table. There is a limitation on tracking the progress of students during the in-
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class activity because the majority of students chose to play games as anonymous. Spor-
cle has a system of achievement and badge that users can earned from playing a specific 
set of games. However, at the present, the badge award is not yet available for each 
individual creator to generate a badge for their own games. In the future, it would be 
best to incorporate all games into the same platform. After the collaborative learning 
session, each individual student should undergo self-assessments in the form of game 
with various difficulty levels to earn the badge for the learning topic. Also, from our 
observation (Fig. 4), the group of 3-4 students were too crowded for the typical screen 
size of personal laptops and tablets. In the future implementation, we suggest a pair 
system for small screens and a group of 3-4 students only when larger desktop screens 
are available. 
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Abstract. A learning method is needed to teach the university students 

how to read financial statements. Using a business games incorporating 

the need to comprehend financial statements and a paper examination, 16 

students who were not studying accounting participated in an examina-

tion to see whether the game fostered reading comprehension of financial 

statements. The results could not clarify whether the developed business 

game can foster reading comprehension of financial statements. In the 

future, a business game should be developed in which the reading of the 

financial statements greatly affects the outcome.  

Keywords: Business game, Financial statements, Bsel. 

1 Introduction 

    As globalization of corporate activities progresses and business models become more 

complex, businesspeople need grasp the actual financial condition of a business (such 

as a company and its business partners); consequently, businesspeople increasingly 

need to be able to read financial statements [1]. Since working people might not be able 

to find adequate time to learn, university students should develop the ability to compre-

hend financial statements before joining the workforce. However, few undergraduate 

departments and faculties have opportunities to give lectures on accounting. Accord-

ingly, we believe that a learning method must be devised that is easy to implement and 

understand even for students who do not study accounting.  

    Even students without knowledge of accounting thought that business-simulation 

games (hereafter referred to as “business games”), which simulate various business sce-

narios, can effectively teach accounting skills. 

A business game simulates a simulate in which the participants, who compete for 

corporate profits in a virtual business environment that models a real business envi-

ronment, must make business decisions. Participants aim to learn how to deal with 

figures and make decisions while playing games. 

Business games have two advantages over lectures: they can 1) motivate learning 

through characteristics of games such as competition and entertainment and 2) simu-

late a business by simulating an actual business model. In this study, we developed a 

463



business game that utilizes competitive edge and examined whether it can cultivate 

the skills needed for reading financial statements. 

2 Prior research and its problems 

    The target players of business games are often students studying business admin-

istration and accounting. Ishii et al. previously developed business game to teach stu-

dents who do not study accounting how to read financial statements [2]. The results 

revealed that their business game was easier to implement than other learning methods. 

On the other hand, they did not verify whether their business game effectively cultivates 

the skills needed for reading financial statements. Moreover, their business game does 

not involve financial analysis of companies; consequently, the reading ability needed 

for understanding financial statements may not have been fostered during the game. 

Therefore, a business game needs to be developed that incorporates verification of the 

games learning effect and necessitates comprehension of financial statements. There-

fore, this research is intended to reveal a method for students who do not study account-

ing to learn how to read a financial statement. 

3 Experimental 

    The flow of the experiment carried out in this study is listed as follows. 

(1) All subjects receive lectures on accounting terminology. 

(2) All subjects take the first paper test. 

(3) On the basis of the results of the first paper test, a t-test is conducted, and to 

avoid bias in accounting knowledge, the subjects are classified into two 

groups: one that will play a business game (intervention group) and the other 

that will not (control group). After that, the intervention group plays the busi-

ness game. 

(4) All subjects take the second paper test. 

(5) All subjects take the questionnaire survey. 

(6) The results of the paper test and the questionnaire survey are analyzed. 

4 Explanation of business game 

    In this report, Bsel (Business Simulation for e-Leaning) was used as a tool for devel-

oping and conducting business games. Bsel is a multi-user e-learning system devel-

oped, operated, and maintained by the Research Center for Business Simulation, Yoko-

hama National University [3]. The advantages of using Bsel are that it makes develop-

ment of business games easy, enables simultaneous decision making via a network, and 

reduces the waiting times of game participants. 

As for the content of the business game developed in this study, the player plays the 

role of a store manager who purchases apples, manufactures apple juice from them, and 
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sells it. The players in the developed business game enter the necessary items in ac-

cordance with the following procedure. 

(1) The player chooses the source of funds used for purchasing the apples. Play-

ers can procure “short-term borrowings from banks” or “capital from share-

holders.” 

(2) The player produces apple juice with the apples purchased. At this time, the 

player sets the price and quality of the apple juice, the number of units of 

apple juice to be produced, and so on. 

(3) The game supervisor executes the model calculation and reflects on the re-

sults of the first round of the game. 

(4) The player prepares financial statements on the basis of the results and deter-

mines the best strategy for the next round of the game. 

(5) The player repeats steps 1 to 4 until the game ends. 

    A conceptual model of the developed business game is shown in Figure 1. 

 

Fig. 1. Conceptual model of a business game. 

5 Evaluation method 

5.1 Paper test 

   The paper tests were prepared by extracting past problems from “Business Account-

ing Certification Grade 3,” which is an examination conducted by the Osaka Chamber 

of Commerce and Industry [1]. The Business Accounting Certification is a certification 
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examination created with an emphasis on understanding numerical values expressed in 

financial statements and making them useful for business. On the basis of the results of 

the first and second paper tests, a t-test was conducted to determine whether significant 

differences between the test results of the intervention group and the control group ex-

isted before and after the business game was played. The contents of paper test are listed 

in Table 1. Further, the expectation value of Table 1 is the mean obtained when a subject 

answered at random.  

Table 1. Contents of paper test. 

Question number 10 questions 

Form of answer Multiple choices (4 or 5 choices) 

Implementation number 2 

Distribution of score 1 correct answer = 1 point (10 out of 10) 

Range of second test About the same 

Content of second test Different from first test 

Difficulty of second test About the same 

Expected value 2.3 

5.2 Questionnaire survey 

   The questionnaire results were analyzed using a paired comparison method. Ques-

tions of the questionnaire are listed in Table 2. Further, questions with "*" ask for writ-

ten answers. Results for Q1~Q4 were estimated using an average and a standard devi-

ation. Results for Q5~Q6 were estimated using variance analysis. 

Table 2.  Contents of questionnaire (abstract). 

Question 

number 
Questionnaire 

Choices 

number 
Minimum scale Maximum scale 

Q1-2 

"Profit and loss statement," "balance sheet," "cash flow statement," and "the numerical 

value that is the value of the enterprise" were taught in a lecture. How was the scope of lec-

tures on accounting terms in 40 minutes? 

5 Little Much 

Q2 About business game (intervention group members only).   

Q2-1 
This game simulated managing a business by making decisions about expenditure. Do you 

think the game gave you a realistic experience? 
4 I don't think so I think so 

Q2-3* 
How do you think you could have won the first game? (If you were the winner, what did 

you do to win?) 
  

Q2-4* 
How do you think you could have won the second game? (If you were the winner, what did 

you do to win?) 
  

Q2-10 
Was a financial statement form used to meet the "achievement condition" (for the current 

ratio the first time and the gross capital turnover rate the second time)? 
5 No, it wasn’t Yes, it was 

Q3 About making of a financial statement (intervention group members only).   

Q3-1 
This game simulated doing accounting for a business by reading a financial statement. Do 

you think you the game gave you a realistic experience of accounting? 
4 

No, I don't think 

so 
Yes, I think so 

Q4 About a paper test.   

Q5 Learning method and understanding (intervention group members only).   

Q5-1 Which is more effective: business game or lectures on accounting terms 5 Business game Lectures on accounting terms 

Q5-2 Which is more effective: business game or self-study using a textbook 5 Business game Own learning using a textbook 

Q5-3 Which is more effective: lectures on accounting terms or self-study using a textbook. 5 
Lectures on ac-

counting terms 
Own learning using a textbook 

Q6 Learning method and volition (intervention group members only).   

Q6-1 Which is more effective: business game or lectures on accounting terms. 5 Business game Lectures on accounting terms 

Q6-2 Which is more effective: business game or self-study using a textbook. 5 Business game Own learning using a textbook 

Q6-3 Which is more effective: lectures on accounting terms or self-study using a textbook. 5 
Lectures on ac-

counting terms 
Own learning using a textbook 
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6 Results 

6.1 Results of paper tests 

    The average value and standard deviation of the results of the paper tests taken by 

the intervention group and the control group are listed in Table 3. 

Table 3. Results of paper tests. 

  Intervention group(N=10) Control group(N=10) 

Test number Average Standard deviation Average Standard deviation 

First test 2.90 1.76 2.90 1.30 

Second test 3.00 1.61 2.60 1.50 

 
Comparing the average values of the results of the first and second tests for the in-

tervention group did not reveal a significant difference between the results [t(20)=0. 

89, p>0.05]. Similarly, comparing the average values of the results of the first and 

second tests for the control group did not reveal a significant difference between the 

results either [t(20)=0.63, p>0.05]. Ultimately, comparing the average value of the re-

sults of the second tests for the intervention and control group also did not reveal sig-

nificant difference between the results [t(20)=0.68, p>0.05]. 

6.2 Results of questionnaire survey 

    The average value and standard deviation of the results of the questionnaire are listed 

in Table 4. The percentage of the answers for Q2-1 and Q3-1 are listed in Table 5. The 

results of the analysis of variance are listed in Table 6. Excerpts of answers for Q2-3 

and Q2-4 are listed in Table 7. 

Table 4. Average and standard deviation of Q1-2 and Q2-10. 

Question number Average Standard deviation 

Q1-2 (N=20) 3.83 0.69 

Q2-10 (N=10) 3.67 1.33 

 

Table 5. Answers for Q2-1 and Q3-1. 

Question number I think so (3~4) I don't think so (1~2) 

Q2-1 (N=10) 70% 30% 

Q3-1 (N=10) 90% 10% 
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Table 6. Analysis of variance table for Q5 and Q6. 

Factor of Q5 
Sum of 

squared 

Degrees of 

freedom 

Unbiased 

variance 

Variance 

ratio 
P value 

Judgment 

(p<0.05) 

Totality 65 54   

Main effect 16.778 2 8.839 17.896 0.000 [*] 

Effect between indi-

viduals 
39.222 34 1.154 2.461 0.029 [*] 

Combination effect 1.5 2 0.75 1.6 0.233 [ ] 

Error 7.5 16 0.469   

 

Factor of Q6 
Sum of 

squared 

Degrees of 

freedom 

Unbiased 

variance 

Variance 

ratio 
P value 

Judgment 

(p<0.05) 

Totality 103 54   

Main effect 52.481 2 26.241 42.537 0.000 [*] 

Effect between indi-

vidual 
40.185 34 1.182 1.916 0.083 [ ] 

Combination effect 0.463 2 0.231 0.375 0.693 [ ] 

Error 9.87 16 0.617   

 
    “*” of judgment is “p<0.05”. In other words, there is a significant difference. 

Table 7. Descriptive answers (abstract). 

Question 

number 
Answer 

Q2-3 The advertising expenses are made expensive. 

Q2-3 I quickly determined which item to raise. 

Q2-3 The cost of goods sold is considered and the selling price is established. 

Q2-4 The advertising expenses are made expensive. 

Q2-4 I quickly determined which item to raise. 

Q2-4 I decided not to earn money at the beginning. 

7 Discussion 

7.1 About results of paper tests 

    In Table 3, comparing the average and expected values of the first tests for the inter-

vention group did not reveal a significant difference between the results [t(20)=0.319]. 

From examining the findings, the lectures on accounting terminology do not seem to 

provide a learning effect. 

From Q4 in Table4, subjects considered that learning content of lectures on account-

ing terminology is very wide. From the results, answers to questions in the paper test 
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could not be learned sufficiently in lectures on accounting terminology because there 

are too many terms.  

The player played a game when they could not understand vocabulary of financial 

statements in the lectures on accounting terminology. Therefore, Comparing the aver-

age values of the results of the first and second tests for the intervention group did not 

reveal a significant difference between the results. It is necessary to develop business 

game for comprehending not financial statements, but profit and loss statement, balance 

sheet, and cash flow statement. 

7.2 About result of questionnaire survey 

    The correlation between scores for Q2-10 and the results of the paper tests was ana-

lyzed using Pearson's correlation coefficient [r=0.679, p<0.05]. The correlation is 

0.679, which is very positive. From this information, players may become better able 

to ready financial statement by making reading and comprehending a financial state-

ment part of the game. 

Q 2-1 and Q 3-1 asked whether the business game could simulate the experiences 

of business management and accounting. In Ishii et al.’s study, 89% and 100% of sub-

jects answered "Yes," respectively [2]. From Table 5, only 70% and 90% of subjects 

thought so for our game, so it may not be as good at providing realistic experiences of 

management and accounting as the business game of Ishii et al. However, their exper-

iment had 9 subjects whereas ours had 10. Thus, the increase in the number of sub-

jects may have caused the difference in the results. 

    Q5 are survey results about learning method and understanding. From Q5 in Table 

6, the combination effect did not reveal a significant difference. However, main effect 

and the effect between the individual reveal a significant difference. Therefore, busi-

ness game is easier to understand than lectures on accounting terms and own learning 

using a textbook. 

    Q6 are survey results about learning method and volition. From Q6 in Table 6, the 

effect between the individual and the combination effect did not reveal a significant 

difference. However, main effect reveals a significant difference. Therefore, business 

game is more ambitiously learning method than lectures on accounting terms and own 

learning using a textbook. 

From “The advertising expenses are made expensive” and “I quickly determined 

which item to raise” in Table 7, it is evident that there are players who assumed un-

derstanding the structure of the game-system is necessary for victory in the game. 

Considering the results, players could learn how to read financial statements by 

reading and comprehending a financial statement during the game. However, the 

players did not read and comprehend the financial statement sufficiently, and this 

might be because the game was badly designed. Accordingly, the game should be re-

designed to make players read and comprehend financial statements to develop strate-

gies to win. 
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8 Concluding remarks 

    Results of paper tests showed that our business game does not effectively teach stu-

dent how to read and comprehend financial statements. On the other hand, results of 

the questionnaire suggest that an improved business game may do. 
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Abstract. “Performance ethnography” seeks to give people a voice by staging 
events, plays, and exhibitions together with those under study. Still, the audience 
of such events remains just that, gains experience only second-hand. Con-
trastingly, live-action role-plays (larps) provide first-hand experience. Building 
on performance ethnography and taking the limits of an “experimental anthro-
pology” into account (that is, to be able to offer glimpses of another reality only), 
this paper showcases a larp that was designed together with former hikikomori 
(people in long-term, social withdrawal) from Japan to make their life worlds 
experiencable to others. The co-designed larp, “Village, Shelter, Comfort,” seeks 
to go against the stereotype of laziness by raising awareness of the dilemmas 
some hikikomori are confronted with. The larp is part of an ongoing research 
project on learning effects of larping and an evaluation method for such effects. 

Keywords: Experimental Anthropology, Hikikomori, Immersion, Live-Action 
Role-Play, Social-Withdrawal. 

1 Introduction: Hikikomori and Performance Ethnography 

Hikikomori in Japanese refers to people in long-term, social withdrawal and to the phe-
nomenon itself [1]. What counts as hikikomori and what characterises this form of with-
drawal has varied over the years and continues to be debated in medical and public 
discourse since the late 1990s [2]. The Japanese Ministry of Health, Labour, and Wel-
fare lists criteria, such as a life-style centred on the home, an unwillingness or inability 
to attend school or work, a duration of at least six months, and no diagnosed mental 
illness [3].1 At first mostly addressed as a youth issue, today the number of hikikomori 
aged 40 or older increases constantly, who have stayed inside their homes and had no 
social contact beyond the immediate family for ten or more years. Decreasing birth 
rates since the late 20th century and an ongoing recession furthered a social climate in 
Japan, that is very much concerned with reproduction (in the biological and economic 

1  The number of hikikomori is hard to assess because people in withdrawal rarely answer sur-
veys. Based on surveys conducted at health institutions, however, “guesstimates” range from 
200,000 to 640,000 [4][5]. The ministry stopped counting people above 35 years of age as 
hikikomori, which distorts the picture, however. 
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sense), so that media portrayals of hikikomori appear rather unsympathetic and depict 
them as lazy brats who should just get a job and a spouse.2 Despite governmental and 
regional support campaigns, hikikomori remains a media stereotype and the only image 
many are familiar with. Further, hikikomori being handier than “social withdrawal,” the 
term has also crossed borders and is used in other languages as well. In Finnish, for 
example, the term is used for a self-help online group, hikikomero [7], and is also used 
in Italian to describe similar phenomena [8]. Since the 1960s, social phobias and social 
avoidance featured in the US American discourse [9]. 

A remarkable feature of the Japanese psychiatric discourse is the above definition 
put forth by the ministry: Social withdrawal is not defined as a symptom for other dis-
orders (anxiety, depression, or schizophrenia) as is the current case in the Diagnostic 
and Statistical Manual of Mental Disorders (DSM), but as a syndrome of its own (“pure 
hikikomori”), that needs to be met by holistic therapy instead of medication, which 
should involve not only the afflicted but also the immediate family and society [10].3 
The focus is on guiding afflicted persons back into this society and the job market. 

“Pure hikikomori” lacks a clear-cut template for diagnosis because the “disorder” 
can take very different forms regarding triggering experiences, duration and severity – 
which could be interpreted as one reason for a failed attempt to include it in the newest 
DSM 5. It appears more productive to engage with hikikomori less as a mental illness 
but as an idiom of distress and a modality of taking a subject position [12]. Judging 
from media representations of youth issues, however, hikikomori has become a form of 
common sense knowledge – a stable feature of Japan’s society – that is simply applied, 
disregarding its malleability and differences between cases. Former hikikomori stress 
the multiplicity and how important a philosophical discussion on a broader societal 
level is. In their view, such a debate needs to go beyond a support that often turns into 
more pressure by squeezing people back into standardised life paths. Similarly, the pro-
ject behind this paper sees hikikomori not as a problem but as a chance to rethink “nor-
mality.” This project investigated the practices and actors behind hikikomori through 
interviews with practitioners (including psychiatrists, former “patients,” parents) and 
participant observations in internet forums. Instead of translating the research findings 
into yet another singular, coherent story in the form of a scholarly article, the project 
follows ideas of “performance ethnography” and thus seeks to make the findings avail-
able to people without own experience to raise awareness and understanding. 

The qualitative research paradigm named “performance ethnography” [13] follows 
the tenet “show, don’t tell.” Thus, this pedagogically inclined approach seeks to give 
people a voice by staging events, plays, and exhibitions together with those under study. 
Going beyond the usual modes of scholarly communication, performance ethnography 
allows the audience a more qualitative engagement with research. Still, this putative 
audience remains just that, gains experience only second-hand. Contrastingly, so-called 
live-action role-plays (larps) provide first-hand experience. Building on performance 
                                                        
2  A related phenomenon has been named “parasite singles” [6]. While hikikomori are usually a 

matter of concern vis-à-vis a bread-winner masculinity ideal, parasite singles refers to women 
who stay at home beyond their thirties and receive their income from the parents. 

3  This “pureness,” however, is very much contested in current studies on hikikomori and co-
morbidity, the presence of multiple disorders [11][5]. 
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ethnography and taking the limits of an “experimental anthropology” into account (that 
is, to be able to offer only glimpses of another reality and not complete, 100% accurate, 
“authentic” experiences [14]), this paper showcases the larp “Village, Shelter, Com-
fort” (VSC), which was designed together with input from former hikikomori from Ja-
pan to make their life worlds experienceable to others. The larp is also part of an ongo-
ing research project on the learning effects of larping and their evaluation. 

Larps can make visible things taken for granted and offer the experience of life 
worlds different from ones’ own [15]. Larps usually encompass the physical and inter-
active performance of fictitious characters in an imaginary world. Thus, larps count as 
a form of role-playing because participants create characters with fictional but distinct 
personalities that are not just societal roles, such as father or employer. To realize their 
settings, larps make use of costumes, props, and changes to the environment. In this 
regard, a larp may not differ much from a stage play production. Most larps are based 
on a combination of shared storytelling and certain elements associated with gaming. 
Larps usually have plots, predefined series of events, but mostly proceed through the 
improvised play of the participants. There are no pre-written scripts for players besides 
their characters’ motivations and goals. The shared storytelling often revolves around 
conflicts but not necessarily so. Most larps include also elements known from other 
forms of gaming, such as rules, obstacles and achievements to facilitate the play.  

Many larps are played for fun, however, since the early 2000s an increasing number 
of organisers and educators seek to use larp for purposes beyond the play per se. Build-
ing on techniques borrowed from similar practices (e.g., psychodrama), they create 
larps with artistic visions, political or educational agendas. Named “Nordic larp” be-
cause this form originated in Scandinavia, such larps can be found all over the world 
today, from Brazil to Syria [16]. VSC also stands in this tradition of experience design.  

2 Village, Shelter Comfort 

Co-designed with informants who had been hikikomori, the larp under consideration 
took cues from their experiences and dilemmas. The experience of many other hiki-
komori besides these informants are thus not part of the translation into a larp. In col-
laboration with an educational psychologist who works on role-playing games in the 
support of children on the Asperger spectrum [17], this larp is not intended to “cure” 
hikikomori but to make it possible for others to experience the feelings of people who 
are in withdrawal and thus make them think and raise their awareness about the issue.  

2.1 The Larp and its Design 

The design process began with two questions or challenges: (1) How to gain attention 
or interest from people not already involved in hikikomori? (2) How to translate the 
experiences of our informants in such a way that it does not necessitate lengthy expla-
nations before play begins? In answer to the first question, we decided against using 
the word hikikomori in the title or the description of the larp and focused on the dilemma 
our informants had described instead. The Japanese title, “Anshin kara no dasshutsu” 
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literally means the “Escape from Comfort” and hints at the paradoxical situation some 
hikikomori face. Many of our informants discussed the tension they experienced while 
being in a relatively comfortable space at home, which in the end made it impossible to 
actually enjoy this comfort. We considered other possible nouns besides anshin, but 
came back to comfort as the most appropriate rendition to represent one half of the 
inner struggle between secluded security and the pressure to go out — may this pressure 
come from outside, for example through parents or social workers who seek to bring 
the hikikomori back on a “normal” life path, or from inside, knowing that ideals and 
hopes of making a certain career will never be achieved if one stays at home. The Eng-
lish title refers to the three scenarios the larp integrates, with which we seek to deal with 
the second challenge. All scenarios explore a similar dilemma extrapolated from the 
tension described above: Even though I might like to go out and cannot really enjoy the 
comforts of my secludedness, the apprehension of what might happen in the (unfamil-
iar) outside world holds me back, makes it impossible for me to decide what to do. 

Put briefly, scenario 1 places the players into the roles of elders who govern a small, 
remote village that suddenly faces a mortal threat in form of a disease. Scenario 2 is set 
in a post-apocalyptic underground shelter where an elected council needs to deal with 
diminishing food supplies and overpopulation. Finally, scenario 3 takes place in a sin-
gle, contemporary room and the players become the mental and emotional faculties of 
the single occupant of this room who must deal with less and less comfort in their once 
perfect home (see Sidebar 1 or the design document for more details). 

Sidebar 1. Village, Shelter, Comfort – Overview 

Basic Facts 
Design Document: www.b-ok.de/research/larp 
Genre: Abstract to absurd realism.    Duration: 5.5 hours Actual play time: 3.5 hours 
Number of participants: 3─7      Number of organisers: 2 Workload: Medium 
Possible locations: Black box, gallery, classroom, conference room 
Playing style: Realistic, but with plenty of improvisation 
 

Scenarios 
1. The Village: The players become the elders of a small, remote medieval village in Europe or maybe 
rural Asia. Their ancestors have built the village at this far-away place to get away from the immoral and 
dangerous larger settlements. Travellers or merchants pass through, but rarely. Through hard work they 
have created a petite paradise on Earth and now enjoy the fruit of their labour happily. Suddenly, the 
elders must decide how to deal with the threat of a mortal disease. Should they stay or leave everything 
they have worked for? While they seek a solution, the danger becomes more and more serious. 
 

2. The Shelter: The players become the elected members of the council that governs the supposedly last 
group of surviving humans in an underground shelter. This is a post-apocalyptic world, after a great war 
involving nuclear weapons or a planet-wide catastrophe. The shelter provides security, air, food and some 
comforts, but is a harsh realm. Its legal code knows only capital punishment, regardless of the crime. As 
the shelter’s space is limited, the council continues to enforce a one-child-policy. There is no immediate 
danger, but an issue arises that will affect the long-term survival of the human race. Will the inhabitants 
stay and deal with the problem however they must, or do they seek a solution outside the shelter? 
 

3. The Room: The players become the various mental and emotional faculties of a single person, living 
in a single room. These personae spend their – or better forget – time by playing games or surfing the 
internet. Supported by the parents, this lifestyle has continued for a while, with infrequent interruptions 
of an order being delivered or a social worker dropping by. One day, the person in this room, however, 
faces with suddenly diminishing comfort. Will the occupant go out into the unknown world beyond in the 
hope of finding comfort there or stay in a space known that might continuously lose its appeal? 
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To avoid long explanations pre-play and allow also organisers to run the larp who 
have not studied hikikomori extensively, the first two scenarios were designed as a 
preparation for the third one. The isolated village society and the post-apocalyptic com-
munity feature in many popular media products so that possible participants may be 
familiar with the situation presented in the larp and may find it easier to comprehend 
the decision-making involved. Overpopulation pitched against a presumably radiation-
poisoned surface world appears as a dilemma most people can accept. Circular inner 
discussions about leaving one’s room on the other hand, seem harder to accept if one 
follows the discourse about hikikomori. Thus, instead of throwing players into cold 
water, they gradually come to the point where they have experienced parallel dilemmas 
already, easing them into the tension of the single room. Another reason for using the 
parallels as guides instead of lengthy explanations of research results before the larp 
followed the aim to allow players to explore the dilemmas on their own terms. 

Each scenario is divided into scenes, which are introduced by the organiser in a short 
description read to the players, and end after a specified time. Like other “Nordic larps” 
VSC deals with sensitive issues. Thus, Johana Koljonen’s bow-out mechanics are used 
as a calibration tool for emotional safety [18]. Targeting VSC at people with no larp 
experience also necessitates an easy practical set-up, which is why we designed it as a 
chamber or black box larp relying on imagination and representational props. Almost 
all the props we use — drinking utensils for the elders, brooches for the council mem-
bers, colourful sashes for the mental faculties et cetera — come from 100-yen shops, 
which sell many items that can be used for larps without any alterations [19]. 

2.2 Larp Evaluation 

As of this writing, we have run VSC six times, four times in Japanese and twice in 
English, with a total of 36 participants. Based on their feedback, we could identify 
scenes and characters that needed adjustments and thus have reworked the larp several 
times. Each individual run had 5-7 players, usually half of which were female. Two 
larp runs, including the first test-play, involved graduate students in the field of educa-
tional psychology. The other sessions encompassed participants between the ages of 
21-50, who worked in various occupations, ranging from art, sales to politics. Each run 
included a one-hour prep-workshop and a debriefing. Based on our runs, we would like 
to demonstrate the debriefing and evaluation method we continue to develop for the 
purpose of making individual larp experiences communicable to others. 

The experiences offered through the larp are just glimpses of the possible dilemmas 
hikikomori face, so players will not exactly learn how it is to socially withdraw and shut 
oneself in. The goal is still that they take something with them, that they are provoked 
to think about hikikomori. For this purpose, all scenarios are open-ended and do not 
offer clear resolutions or closure. Because larps for entertainment usually offer a reso-
lution-oriented play style, some participants with larp experiences expressed frustration 
about not knowing the results of their decisions in VSC. During the direct debriefing 
after the larp and a longer, structured post-larp interview one player emphasised, how-
ever, that this lack of closure kept them thinking about the experience long after play. 
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After each run we let all participants voice their immediate reactions and discuss a 
few minutes about the larp. Time permitting, we followed with a visualisation and eval-
uation procedure based on the mixed-method approach Personal Attitude Construct 
(PAC) analysis. This evaluation strategy was developed by psychologist Naitō Tetsuo 
for the purpose of evaluating the climate of classrooms and how it was experienced 
[20]. Used in various fields in Japan today, ranging from psychology, sociology, lan-
guage education to counselling, PAC analysis combines in-depth interviews with sta-
tistical clustering and visualisations to communicate individual experiences. Visualisa-
tion here refers to tree diagrams representing the connections between keywords the 
interviewees chose to describe their experiences. The visuality of the approach trans-
lates into its main advantage for learning purposes because it delivers a basis for the 
participant’s reflection and makes their reflection also communicable to others. 

During the interview or group discussion, we ask the participants to explain the 
meaning of each cluster, the relationship between or among clusters, and also within 
clusters to explore their overall image of the experience (the dilemma) concerned and 
help them in their reflection. PAC analysis seeks to assist with and visualize individual 
processes of meaning making. Furthermore, larps are highly fluid and impossible to 
standardise as the play evolves from player improvisation. Thus, only two notable ex-
amples were chosen for presenting possible effects of the larp experience. They had 
either no prior knowledge about hikikomori (example A) or were first-time larpers (B).  

In example A of Figure 1, the participant (age 36, male, artist) designated two clus-
ters, one relating to the painfully long thought process necessary to act (CL 1: Paralyzed 
by Action) in the last scenario, where this particular player took on the role of the “Psy-
che,” the decision-making faculty of the mind and the only character who could directly 
interact with 
the surround-
ings. The sec-
ond cluster 
(CL 2: Sus-
pension) de-
scribes how 
the player ex-
perienced the 
dilemma, 
namely as a 
lead-up to the 
decision itself. 

Example B 
(age 22, fe-
male, gradu-
ate student) 
also deals 
with the third 
scenario.  

Fig. 1. Example Dendrogram Interpretations 
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Even though “Demand for Change” and “Demand for no Change” seem related as a 
direct opposite, they appear in two different groups. The first cluster reflects more on 
in-character negotiations to find a solution for the given dilemma (CL 1: Negotiation), 
while the second group relates to the larp set-up and its game elements (CL 2: Larp 
Experience). The item “Merciless” sits apart and according to the participant refers to 
the larp’s hard choices. 

What players took from the larp resulted unsurprisingly from the dynamics of the 
play itself. The player of Psyche discussed above, for example, took it more seriously 
that only he could interact with the outside world than did his counterparts in previous 
and later runs. Psyche listened to the other mental faculties, let them do the talking, 
which often took the form of “circular thoughts,” some faculties voting for leaving, 
while others wanted to stay in the room, only to be greeted with arguments for leaving 
again. When some faculties would become quiet and thus one opinion dominated, Psy-
che would perceive this as a “hole in the loop,” on which they could finally act. Because 
the procedure to take even the simplest action, such as standing up, took so extremely 
long, the decision felt so much stronger (was “amplified”). If we look at the second 
example, where “conclusions are compromises,” it becomes clear that the players of 
this run followed a decision-making process that emphasised harmonising opinions 
over playing out who would prevail in the end by being the most persistent. 

3 Concluding Remarks 

Circularity featured large in most players’ responses. Being unable to decide what 
would be the best course of action is something with which all players could empathise; 
this would be part of their life worlds as well. Seeing this correlation also offers a 
chance to rethink what is “normal.” Thus, many felt they had caught a glimpse of how 
it may be for some hikikomori to be caught between the desire for change and the need 
to have everything stay the same (“Demand for Change,” “Demand for no Change”). 
Another insight many voiced related to the flight from taking action in the first place. 
Even though the parents in the larp’s setting seemed to have disappeared at some point, 
most play groups immersed themselves in net-surfing or chatting instead of facing this 
issue. Ex-hikikomori we interviewed explained such behaviour with the ease of engag-
ing with (and overcoming) challenges in video games or watching media instead of 
dealing with difficult decisions. 

Larping itself featured large among participants’ responses, for new players — who 
would like “to play again” despite the exhausting “mercilessness” of the dilemma (see 
example B) — as well as experienced larpers or larp designers — who especially voiced 
comments on the larp’s set-up. For example, some appreciated the haptic elements of 
scenario 3 very much, so that we added similar elements to the other two scenarios (a 
map to the Village, a book/kindle of law to the Shelter). Further, some players felt 
forced to act in a single-minded way within their faculty’s portfolio (Curiosity is always 
curious, Apprehension always fearful et cetera). To amend the latter point, we thus in-
troduced a second variant in which dominance (and the ability to interact with things 
outside the Room’s inhabitant’s head) rotates between faculties. 
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As a highly structured debriefing strategy, PAC analysis did not only assist partici-
pants in the process of making sense of their experiences and visualise what they gained 
from it. This method also helped us to adjust the larp’s design so that it better served 
our purpose of offering a glimpse into some hikikomori’s dilemma. 
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Abstract 

There are many distracting factors in an environment of simulation and gaming. 

This paper focuses on the role of a facilitator of physical and mental environ-

ments. With help from a facilitator, most people will be able to review their expe-

riences in a metacognitve manner and extract a general strategy through debrief-

ing. This paper also discusses methods to design a debriefing and the role of a 

facilitator in maintaining a good environment for participants. 

1 Introduction 

There are many distracting factors in a learning environment. Both physically 

and mentally, people are affected by their environments. This paper begins with 

physical environments and proceeds to mental environments. Through this paper, I 

will discuss the importance of environments for simulation and gaming (g/s) and 

the role of a facilitator in maintaining a good environment for participants. 

I have been teaching the course “Project Management and Decision-Making” 

using g/s at a university in Japan. Occasionally, teachers are asked to give their 

place to another teacher and change rooms. It so happened that I was asked to 

move for the second consecutive year, and each room I was assigned was smaller 

than the last. Thanks to this, I experienced three different types of rooms, which 

made me think about the effect of physical environments on my students [1]. Ta-

ble 1 shows the conditions of the rooms and the number of participants for each 

course from 2015 to 2017. In each year, two classes were organized and around 50 

students participated regularly. 

In 2015, the room I was in was large. It is usually used for study hall for stu-

dents in the design course and seats 140 people. The desks are heavy and immov-

able, while the chairs are on casters and are movable. Six or eight pairs of desks 

and chairs are arranged in groups. The room is spacious enough for about 50 par-

ticipants, who arrange themselves into small groups by gathering their chairs 
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around in a ring. Each group can easily concentrate on their work without bother-

ing each other.  

The 2016 room was smaller, about one-third the size of the room I was in the 

year before. This room is used for lectures and seats 160 people. Both desks and 

chairs are screwed to the floor and are immovable. When participants work in 

groups, it is difficult for them to concentrate on their work, because most groups 

are seated very close to one another and bother each other. In addition, half of the 

members in a group have to sit facing backwards in order to work as a group be-

cause the desks and chairs are immovable.  

The 2017 room was even smaller, about two-thirds the size of the previous 

year’s. It is usually used for lectures and active learning and seats 128 people. The 

desks are on casters and are movable; the chairs are very light, and also movable. 

When participants work in groups, they gather their desks together and sit closer 

together in small circles. When in groups, even if the room is crowded, they can 

usually overcome distractions and concentrate on their work: First, group mem-

bers can sit face to face by arranging their desks and chairs as they need to; sec-

ond, each group can keep a certain distance from other groups by keeping unused 

desks and chairs between themselves and the other groups. Though this room was 

the smallest, it actually gave the students the most room to move. 

Table 1. Rooms and participants in 2015, 2016, and 2017 

Year Size Seats Movability (desks, chairs) Number of Participants in two classes 

2015 500m2 140 Middle (immovable, movable) 39-43, 47-52 

2016 170m2 160 Low (immovable, immovable) 48-53, 49-55 

2017 120m2 128 High (movable, movable) 47-52, 48-56 

2 Physical Environment and the Facilitator’s Role 

I collected data from those students who had registered for the course from 

2015 to 2017. Each course comprised 15 classes, during which several g/s were 

conducted. Three classes were scheduled as a unit. The first and second classes 

were used to run games, and the third was a debriefing session. The topics of 

games were communication, leadership, team building, and production manage-

ment, etc. In each of the two gaming classes, the groups worked in parallel, and 

after completing their work the participants filled out a debriefing form and shared 

opinions within the group. The students took these forms home to prepare reports 

for the debriefing session in the third class. In the third class, students silently read 

5–10 of their fellow students’ reports. The third class also included a mini-lecture 

by the teacher and a group discussion. In each class, students were assigned to dif-

ferent groups with different classmates. 
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In this research, participants were asked to rate their perception of g/s on a 7-

point scale. The Semantic Differential Method was used with 15 pairs of words re-

lated to g/s (see Table 2). From 2015 to 2017, the questionnaire was distributed at 

the beginning and end of each course. Data from those who filled out both the pre- 

and post-surveys were used; 87 data were analyzed for 2015, 102 data for 2016, 

and 103 data for 2017. As shown in Table 2, the three lowest mean scores in the 

pre-survey were for Q1 (bright—dark), Q4 (necessary—unnecessary), and Q15 

(interesting—uninteresting)—g/s was perceived as bright, necessary, and interest-

ing all three years. This perception remained the same in the post-survey except in 

2016, when respondents perceived g/s as less necessary. On the other hand, the 

three highest mean scores in the pre-survey were for Q9 (tough—enjoyable), Q10 

(difficult—easy), and Q12 (complicated—simple), all of which were beyond the 

mid-point of the scale (4)—g/s was perceived as enjoyable, easy, and simple all 

three years. This perception changed in the post-survey; g/s was still perceived as 

enjoyable, but was no longer perceived as easy or as simple as before. 

Table 2. Means from 2015 to 2017 

 2015 (n=87) 2016 (n=102) 2017 (n=103) 

Pre Post Pre Post Pre Post 

Q1 bright—dark 2.25 2.39 2.35 2.51 2.03 2.10 

Q2 light—heavy 3.14 3.14 3.05 3.28 2.74 3.08* 

Q3 hot—cold 3.24 3.16 3.41 3.46 3.01 2.97 

Q4 necessary—unnecessary 2.43 2.66 2.45 2.92** 2.38 2.54 

Q5 loud—quiet 3.39 3.03 ** 3.44 3.31 2.93 2.88 

Q6 serious—unserious 3.51 3.68 3.46 3.53 3.54 3.58 

Q7 rational—emotional 3.84 3.43* 3.57 3.82 3.79 3.39 * 

Q8 important—unimportant 2.63 2.69 2.65 3.11 ** 2.56 2.82 

Q9 tough—enjoyable 5.20 5.05 4.92 4.72 5.25 4.86 * 

Q10 difficult—easy 4.20 3.79* 4.29 3.92* 4.48 3.74 ** 

Q11 intellectual—nonintellectual 3.44 2.87** 3.61 3.48 3.90 3.17** 

Q12 complicated—simple 4.36 3.32** 4.25 3.53** 4.59 3.46** 

Q13 intensive—mild 3.87 3.78 4.07 3.85 3.64 3.49 

Q14 deep—shallow 2.95 2.72 3.21 3.20 3.42 2.71** 

Q15 interesting—uninteresting 2.44 2.31 2.58 2.91 2.54 2.42 

*: p<.05, **: p < .01 

 

At the end of the course, g/s was viewed as significantly more “rational and in-

tellectual” in 2015 and 2017, and as less “necessary and important” in 2016. What 

was unique about the course in 2016 was the small room with low movability (see 

Table 1). In 2016, many participants had to sit in cramped postures to form a 

group, and the groups were all seated close together. The participants were con-

stantly distracted in terms of both sound and sight. 
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The next question to be addressed is what factors do facilitators need to pay at-

tention to? Case 1: If I am assigned a room with movable desks and chairs, I will 

ask people to move desks and chairs as much as possible and make the space ap-

propriate for the work. If the room is too big, I can use just a part of it, and if the 

room is small, I can put unused desks and chairs between groups so that partici-

pants can focus on their work. Case 2: If I am assigned a room with immovable 

desks and movable chairs, I will ask people to move chairs, sit closely in groups, 

and keep a certain distance from other groups. If the room is big, groups can work 

without being distracted by other groups, but if the room is small, participants will 

have difficulty concentrating on their work. Case 3: If I am assigned a room with 

immovable desks and chairs, I will put a sign such as “Team A” on a desk so that 

each group can sit in an assigned space, at some distance from the other groups. 

This would be adequate in a big room but not in a small room. In sum, when the 

room is big, the facilitator can decide where each group should sit and reduce the 

number of obstacles and distractions. When the room is small, the facilitator 

should attempt to make the conditions as optimal as possible for the participants, 

but sometimes such efforts will be in vain. In conclusion, having the use of an ap-

propriate room is the best; if this is not possible, the second-best solution is to ar-

range the room as appropriately as possible. 

3 Mental Environments and the Facilitator’s Role 

3.1 Mental Environments after a Game 

The early stages of a g/s are quiet and slow; the later stages become faster and 

noisier, because people become more involved as a g/s progresses. In other words, 

game designers carefully structure the mechanism of games. After the game, peo-

ple exchange their views to understand what happened during the game. They are 

expected to review their experiences using metacognitive skills. To make this 

happen, facilitators need to prepare appropriate mental environments. With the 

help of a facilitator, participants can extract general strategies applicable to real-

world issues in the future. I will discuss what a facilitator takes into consideration 

when structuring a debriefing. 

After a game, participants feel various emotions: accomplishment, disappoint-

ment, excitement, frustration, etc. They need to release these emotions and calm 

down. Once they have cooled off, they will be able to focus on what happened 

during the game, listen to others’ perspectives, and exchange opinions on their 

own experiences and/or how other members interpreted their experiences. Pivec 
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[2] proposed a debriefing model with four stages, based on Kolb’s model [3]. Ex-

amples of questions to be asked in the four stages are as follows: 

 Experiencing: “How do you think the simulation went?”  

 Reflecting: “What happened?” and “How did the group work as a team?” 

 Thinking: “What should have been done?” “What could have been done bet-

ter?” and “What would you have done differently?” 

 Applying: “What knowledge, skills, or attitudes displayed in this simulation 

would be useful for the clinical setting?” and “How could or would you use this 

in the clinical setting?” 

Pivec’s [2] questions were in the context of nursing education, but they are ap-

plicable to the debriefing of g/s in general. Here, I would like to focus on the stage 

of “thinking”: It requires participants to think about what-if scenarios. It is crucial 

that “thinking” is located between “reflecting” and “applying,” because this en-

sures that participants expand their minds and think about situations more careful-

ly. What-if scenarios help them distance themselves from their experience in the 

g/s and look at the situations from a new point of view. 

3.2 Intelligent Novices and Informed Instruction 

How does a facilitator design mental environments for debriefing? Bruer [4] 

pointed out that children are not able to generalize from one learning situation to 

another. This is true for participants in the debriefing sessions of g/s. Sometimes, 

participants have difficulty reviewing their experiences in a metacognitive man-

ner. According to Bruer [4], an “intelligent novice” is the one who knows how to 

learn, has “high-order skills,” and thus can solve novel and ambiguous problems. 

High-order skills require extensive domain knowledge, a good understanding of 

when to use such knowledge, and metacognitive monitoring and control. If we ex-

pect participants to extract strategies from their experiences in g/s and apply them 

to real-world issues, we need to instruct them to be such an intelligent novice so 

that they can transfer their g/s strategies to the real world. 

Based on Bruer’s [4] suggestion, we can design a set of instructions for debrief-

ing. First, knowledge of facts and methods can be confirmed by the participants. 

This corresponds to questions such as “What happened?” “How did you respond?” 

and “Why did you make that decision?” These questions confirm participants’ 

knowledge about the main topics in the g/s. The participants should then be pre-

sented with hypothetical situations to make them think about other or future cases, 

e.g., “What should have been done?” “What would you have done differently?” 

“What strategy do you propose?” and “How would you apply this strategy?” Sec-

ond, the appropriate timing/conditions should be assessed and discussed. Knowing 

when to use knowledge is a crucial aspect of using it properly. Third, people 

should consider themselves from the third person and evaluate the good and bad 
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points of their strategies. In the second and third parts, the questions would be 

“When is the best time to use your strategy?” “What are the merits and demerits of 

your strategy?” “Why would you use it?” and “Can you think of any other alterna-

tives?” 

3.3 Participants’ Characteristics Need to be Considered 

Nakamura [5] compared two groups of people who had different senses of 

readiness towards g/s, and obtained the following result. “Learning seems to have 

occurred through g/s at different levels of readiness in participants. The level of 

readiness affects participants’ willingness to jump into the world of g/s. Those 

who feel hesitation toward g/s may be able to overcome it through g/s, while those 

who are ready to enter g/s may be able to develop a wider perspective” [5]. 

Nakamura [6] compared two groups of participants (inexperienced and experi-

enced) with two different types of questionnaires (a past-oriented or a future-

oriented). The details are as follows. Students played a communication game in 

groups of four. All teams competed on score and the team with the highest score 

won. After playing this game, students answered a questionnaire on the degree of 

speaking, listening, participation, and satisfaction on a 6-point scale from 1 (“nev-

er”) to 6 (“fully”). Other than those above, half of the students were asked a past-

oriented question (“What do you think you should have done when you look back 

at this gaming session?”) and the other half were asked a future-oriented question 

(“What will you do if you participate the same gaming session once more?”) in the 

middle of the questionnaire. Additionally, there were two different groups of peo-

ple: One group played this game in early phase of the course, and the other group 

played it at the end of the course. I named the former group who had experienced 

two g/s before this game “inexperienced” and the latter group who had experi-

enced seven g/s before this game “experienced.” 

As shown in Table 3, experienced participants reported significantly low satis-

faction when the past-oriented question was asked (F(3, 144)=2.67, p<0.01). Why 

were experienced participants less satisfied after they answered the past-oriented 

question? One reason may be regret. The goal of the game was to get a high score 

as a team, and there was a clear winner. It was inevitable that most participants 

would feel frustrated at losing and blame themselves; the past-oriented question 

reminded them of their mistakes and made them feel less satisfied. On the other 

hand, the future-oriented question made them focus on the second chance that was 

hypothetically given to them. Therefore, they could feel satisfied with the results. 

Why were inexperienced participants so satisfied with the results after they an-

swered the past-oriented question? They were probably less inclined to blame 

themselves, as they were not yet accustomed to g/s. They felt less frustrated at los-

ing and so were satisfied even after the past-oriented question was asked. Overall, 

the past-oriented question had the power to cause experienced participants to think 
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more cautiously about their sense of satisfaction. This result tells us that character-

istics of participants such as experiences of g/s should be taken into consideration. 

Table 3. Means of satisfaction in the four groups 

 Asked a past-oriented question Asked a future-oriented question 

Mean (SD) (n) Mean (SD) (n) 

Inexperienced 4.67 (1.26) (42) 4.25 (1.35) (44) 

Experienced 3.68 (1.83) (31) 4.81 (1.19) (31) 

3.4 Role of the Facilitator in a Debriefing 

A model called instructional design (ID) provides clues regarding how facilita-

tors could structure a debriefing session for g/s. Shimamune [7] outlined several 

basic rules: Clarify what to teach and the reason of teaching, know the learners, 

make a list of steps to the target behavior, break a task into small steps, explain 

and demonstrate the target behavior, let students practice the target behavior, 

check the acquisition of the target behavior, and give positive feedback immedi-

ately after performance. 

Following Shimamune’s [7] suggestions, a facilitator should repeat the purpose 

of the g/s during debriefing and explain why the topic is important and why the g/s 

is played. The facilitator should help students review what happened in the g/s and 

extract a strategy applicable to real-world issues based on their respective degrees 

of readiness. The facilitator should prepare small steps for those who have diffi-

culty with taking a panoramic view. A list of questions will provide small steps, 

starting with asking participants to express their feelings, look back the events, 

and reflect by asking questions such as “How are you feeling?” and “What do you 

think about your response?” The next part deals with the past by asking questions 

such as “What did you learn from this g/s?” and with the future through questions 

such as “In what kinds of future situation do you think you can apply what you 

learned in this experience?” The past-oriented question should be asked first, so 

that it can be a bridge to the future-oriented question. Such small steps can help 

those who find it difficult to review the events in g/s. 

I will repeatedly emphasize the purpose of debriefing and how it benefits stu-

dents. First, filling out the debriefing form provides time to cool off and allows 

them to look back what happened during the g/s. Second, sharing opinions in the 

team imparts a wider view. Third, collecting fodder for a report and writing a re-

port connect what the students have learned to real-world issues. When I assign 

homework, I give specific details: Review what happened, write what would you 

have done differently, explain how the strategy you extracted from this experience 

can be used to deal with real-world issues, and predict the results of your strategy. 
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4 Limitations and Future Research 

The 2015 student evaluation scores were the highest, the 2016 scores were the 

lowest, and the 2017 scores were in the middle. As shown in Table 1, the 2015 

room conditions were good, while those in 2016 and 2017 were not, indicating 

that the physical environment affects student evaluations. However, we can miti-

gate the effects of bad conditions with a little ingenuity, such as putting unused 

desks and chairs between groups. The limitation of the physical environment was 

overcome to a certain degree (see Table 2). Though improving the mental envi-

ronment is more complicated, there are many things a facilitator can do to help 

participants in this regard as well. When such measures work, students would be 

able to learn even in bad conditions. 

Lastly, I would like to mention that the data introduced in this paper were ob-

tained from questionnaires. I dealt with tendencies shown in the mean scores. As 

facilitators, we look after participants both as a group and as individuals. We need 

to take into consideration those who behave uniquely. Any behavior beyond our 

expectations brings something new to our understanding, and it should be respect-

ed. In addition, we may need a new method of measuring long-term effects of g/s 

as the effect seems to be happening more in the long term than in the short term.  
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Abstract. This paper presented the use of gaming and simulation model in 
northern Thailand, (i) to explore scenarios purposed by participants for collabo-
rative management of community forests and (ii) to identify the decision-
making process on resource harvesting. Two-days-field workshop was organ-
ised with local stakeholders. Decision-making on resource harvesting was ob-
served during the workshop followed by individual in-depth interviews for 
more in-depth details. We found that the model facilitated collective learning 
among participants. They were able to discuss and propose feasible scenarios 
for equity of resource sharing including “leaving some resources for the follow-
ers” and “collective improvement of quality and quantity of resources by fire-
break establishment”. The model also facilitated understanding of decision-
making process on resource harvesting. Most of the model features were ac-
cepted by all participants. There were some points, especially resource regener-
ation that need to be improved in the future. 

Keywords: role-playing game, collective learning, decision-making process, 
collaborative modelling, Companion Modelling (ComMod). 

1 Introduction 

Community forest management (CFM) is a forest conservation approach integrat-
ing the dependency of local people on forest resources. In Thailand, it involves both 
active protection of forest areas and regulations on logging prohibition and utilisation 
of NTFPs [1]. Recently, computer-mediated gaming and simulation models become 
more popular in natural resource management. They widely used with concerned 
stakeholders in various purposes such as supporting decision-making processes, and 
better understanding of system dynamics and interactions [2]. However, there are still 
limited applications in CFM. Therefore, this study aimed to develop and implement 
the gaming and simulation model for exploring scenarios purposed by participants for 
collaborative management of community forests and for identifying the decision-
making process on gathering NTFPs. 
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2 Methods 

2.1 Study Site 

This study was conducted at Lainan Sub-district, Wiang Sa District, Nan Province, 
northern Thailand. Community forests at Lainan Sub-district have been operating 
officially for more than 40 years. Each community forest (from 7 villages), the village 
headman and the CFM committee created rules and regulations for managing their 
community forest. However, during the last 3 decades, the area of Lainan’s communi-
ty forests has been decreased continuously by 90% [3]. 

2.2 Model Development and Implementation 

The Problems, Actors, Resources, Dynamics, and Interactions (PARDI) method [4] 
was used to analyse and conceptualise the model and the Unified Modelling Lan-
guage (UML) was used in modelling the complex system of community forests. Then, 
the model was described based on the Overview, Design concepts, and Details (ODD) 
protocol [5, 6]. The field workshop was organised for 2 days to implement the model 
by using a role-playing game (RPG). Most local villagers were afraid to share their 
ideas, especially when they were with their village administrators e.g. the village 
headman. Therefore, we separated the participants into 2 groups depending on their 
administrative role of CFM. The 1st group was local villagers who have not any ad-
ministrative role in CFM. They were invited to participate the workshop on day 1. 
Another group was village headmen and CFM committees who joined the workshop 
on day 2. The scheduling of the workshop on both day 1 and day 2 was similar. At the 
end of the workshop, the debriefing session was conducted to simulate collective 
learning by (i) comparison of the results between sessions (the total amount of har-
vested resources by each player and the overall remaining resources at the end of each 
session), (ii) analysis of similarities and differences between the model and reality, in 
relation to the roles played in the model to actual behaviours in reality, and (iii) influ-
ence of the amount of rainfall on resource availability. Decision-making process of 
harvesters on gathering NTFPs was recorded by observation of the players’ behav-
iours during the workshop and individual in-depth interviews were conducted 2 days 
after the field workshop by using a semi-structure guideline. 

3 Results and Discussions 

3.1 Model Description 

Overview: entities. 
Community forest landscape. A spatial grid of 25 cells represented 400 ha (1 cell = 16 
ha) of community forests in the sub-district. Each cell had 2 attributes which are re-
source level and resource capacity ranging from 0 (no resource) to 3 (high availability 
of resources). Both resource level and resource capacity were common to all kinds of 
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NTFPs in the model. The resource level of each cell could not be higher than its re-
source capacity. 

Common NTFPs. In Lainan’s community forests, there were 3 common NTFPs which 
are Melientha suavis, queen brood of Oecophylla smaragdina, and edible mushrooms 
represented by beads in green, orange, and yellow colour, respectively. 

NTFP Harvesters (players). The harvesters were classified into 3 types: landless vil-
lagers (the ones who have no farm area), small and medium landholders (the villagers 
who have farm areas less than 5.6 ha), and larger landholders (the villager who have 
farm areas not less than 5.6 ha). All players were local villagers who live in Lainan. 
They would be categorised to be one type of harvesters based on their role in real life. 

Market. A computer-assisted entity bought the harvested NTFPs from the harvesters. 
The price of each kind of NTFP was collectively defined by the players at the begin-
ning and was stable throughout all gaming and simulation sessions. 

Overview: process overview and scheduling. The field workshop was organised in 
2 gaming and simulation sessions. In the 1st session, communication among players 
was not allowed while the communication among players was possible in the 2nd ses-
sion. Each session consisted of at least 3 successive years (3 rounds). In each round, 
there were 9 successive steps as shown in Fig. 1. During the 1st session, the different 
amount of annual rainfall and economic situations were announced in each year. 
These annual rainfall and economic situations were hypothesized that they would 
affect on decision-making of harvesters in gathering NTFPs. 

000Initialise landscape in year y000 
↓ 

000Harvesters decide where to gather NTFPs000 
↓ 

000Harvest resources000 
↓ 

000Announce the economic situation (from round 2 onwards)000 
↓ 

000Harvesters decide to keep or to sell the harvested resources000 
↓ 

000Calculate incomes000 
↓ 

000Announce the amount of annual rainfall1000 
↓ 

000Acitivate the resource regeneration process000 
↓ 

000Update landscape (initialise landscape in year y+1)000 

Fig. 1. Sequence diagram representing the scheduling of a simulated year in the model. 

1 The amount of annual rainfall in the 1st year of every session was always defined as normal. 
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Implementation Details. 
Initialisation. The initial configuration of both resource capacity and resource level 
(Fig. 2) was always the same for every gaming and simulation session. The resource 
carrying capacity of the landscape (total resource capacity) was 60 resource units. The 
initial resource availability always accounted for half of the carrying capacity. 

Fig. 2. (A) Initial resource capacity in the model. Different colour indicates a different level of 
resource capacity. Only level 2 (light green) and level 3 (dark green) appear at the initialisation 
stage. (B) Initial spatial configuration in the model. Different colour indicates a different level 
of available resources: level 0 (pink), level 1 (yellow), level 2 (light green), and level 3 (dark 
green). The 2 white cells (*) were designed in case the participants would propose expand the 
area of their community forests. 

Input Data. Data on actual annual production of the 3 major kinds of NTFPs in the 
community forests of Lainan Sub-district was used to determine the quantity of re-
sources in the landscape (Table 1). This model also requires inputs of decisions on the 
location of each harvester. 

Table 1. Quantity of the 3 common resources corresponding to each resource level (RL). 

Resource Quantity of resources (kg) 
RL 0 (pink) RL 1 (yellow) RL 2 (light green) RL 3 (dark green) 

Melientha suavis 0 10 20 30 
Oecophylla smaragdina 0 60 120 180 
Edible mushrooms 0 10 20 30 

Sub-model (Resource Regeneration). In each round, the amount of annual rainfall 
affects to regeneration process of the resource as shown in Fig. 3. High rainfall leads 
to an increase of the resource level whereas low rainfall results in a declining resource 
level. 
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Fig. 3. Resource regeneration influenced by the amount of annual rainfall. 

3.2 Collective Learning from Model Implementation 

Overall Harvesting Resources. In the 1st session of day 1, the model was imple-
mented 3 successive years with different amount of annual rainfall and economic 
situations. Due to different rate of annual rainfall, there were high available resources 
in year 2 but low in year 3 resulting increasing and decreasing of the total harvested 
resources in year 2 and 3, respectively (Fig. 4A). During the 1st session, the resources 
were shared to all players not equity. Some of them harvested nothing, especially in 
year 3. Therefore, before starting the 2nd session, they tried to explore the scenario 
which could mitigate the problem occurred in session 1. The scenario (asking the 
cooperation from players to leave some NTFPs for the followed ones) was tested in 
the 2nd session leading to increase of the total harvested resources (Fig. 4A). On the 
2nd day, the economic situations were removed in the 1st session because their influ-
ences to decision-making process on gathering resources were already discussed dur-
ing the debriefing session of the 1st day. In the 1st session of day 2, there were only 2 
successive years because the researchers asked the players to update the landscape 
influenced by high amount of annual rainfall at the end of year 1 in order to test their 
understanding on the resources dynamics. At the beginning of the 2nd session, the 
scenario of firebreak establishment was proposed collectively by the participants. 
When a firebreak established in any cell of the landscape, the quantity of available 
NTFPs would be increased because of protection of wildfire and collective agreement 
to improve available resources leading to very high amount of the total harvested 
resources in the 2nd session (Fig. 4B). 

Co-construction of the Model: suggestions from the participants to improve the 
model. Based on individual in-depth interviews, most of the model features, such as 
amount of harvested resources, were accepted by all participants. However, some of 
them suggested that the amount of annual rainfall did not influence the quantity of 
queen brood of O. smaragdina as understanding of the researchers. Very high amount 
of rainfall would also decrease the availability of the other 2 resources. Therefore, the 
term “environmental and climatic conditions” should be used instead of “amount of 
annual rainfall”. Additionally, they mentioned that there was another type of harvester 
which is an outsider, defined as harvesters who come from other sub-districts to gath-
er NTFPs in Lainan’s community forests. The outsiders created the competition in 
gathering NTFPs with local harvesters and their harvesting practices may negatively 
influenced the regeneration process of NTFPs. Therefore, some participants recom-
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mended applying the role of outsiders in the model to stimulate the local people to be 
aware of this problem. 

3.3 Decision-Making Process 

Not only collective learning among stakeholders, the model also facilitated collec-
tive learning between stakeholders and researchers. Most of the participants were 
landholders (both small and medium landholders and larger landholders) who harvest 
NTFPs for self-consumption in their household. The general pattern of decision-
making process on gathering NTFPs was shown in Fig. 5. The 3 common NTFPs had 
the different occurrence periods. Both M. suavis and queen brood of O. smaragdina 
were found in warm and dry season from February to May while edible mushrooms 
were found in wet season from June to September and in cool and dry season from 
October to December. In the occurrence period of NTFPs, the harvesters would gather 
NTFPs with 2 conditions: (i) amount of harvested resources that needs for their self-
consumption and (ii) duration of harvest. However, the more in-depth details on deci-
sion-making process of other types of harvesters, especially the ones who gather 
NTFPs for sale, not for self- consumption need to be studied in the future. 

Fig. 4. Total harvested products from all players from the 2 gaming and simulation sessions. 
During the 1st session, communication among players was not allowed, while communication 
among players was possible in session 2. (A) The results from the field workshop of day 1. (B) 
The results from the field workshop of day 2. 
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Fig. 5. General pattern of decision-making process of harvesters on gathering 3 common 
NTFPs including Melientha suavis (MS), queen brood of Oecophylla smaragdina (OS), and 
edible mushrooms (EM) in community forests. 

3.4 Limitation of the Study 

The model was designed to be implemented with approximately 20 to 25 con-
cerned stakeholders. In case of greater number of participants, it would be difficult to 
open them to share their perceptions. This would also take very long time consuming. 
In addition, it was necessary to involve researchers in the model implementation as a 
facilitator. Moreover, the model needs to be generalised before using it in other sites. 

4 Conclusion and Perspective 

The model facilitated collective learning among stakeholders and also between 
stakeholders and researchers. However, implementation of the model by using RPG 
took long time consuming, especially in updating landscape. Therefore, computer 
gaming and simulations such as an agent based model (ABM) will be used for the 
exploration of larger time scales and a greater number of scenarios with larger popula-
tion of stakeholders. 
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Abstract. Movie production is riddled with subjectivity and uncertainty. Each 

decision made can affect both quality and financial aspects of movies. Previously, 

various mathematical box office prediction models were purposed but it focused 

at the time near the movie release, while earlier predictions would have more 

benefits to production team. Prediction market was suggested to have good 

predictability, but it still has some problems. In this study, we designed a human 

computation game for improving mathematical model performance in early 

phases, limited information player knows about the movie at different time and 

introduced improved mechanics to make the game more similar to the actual 

movie production. After the experiments, we found that the purposed human 

computation game did improve mathematical prediction model performance, 

used in this study, but with limited working conditions. Future work should 

consider using more complex mathematical models, improving game design, and 

gathering more data for further validation. 

Keywords: Human Computation Game, Prediction Model, Box Office 

Prediction. 

1 Introduction 

Movies are difficult to evaluate its quality and predict how it will perform in the market. 

Researchers suggested that popular appeal of crowd does not always agree with critical 

ratings [1] and there is lack of strong correlation between critical rating and box office 

revenue [2] but a few low budget movies can benefit from positive critical ratings [3]. 

Revenue from theatrical release or box office revenue is a primary income of a movie 

and used as an industry standard measurement of success. Every decision made might 

have some effect to the final product and no one knows in advance if the decision will 

turn out to be positive or negative to the movie. Decision makers of the studio need to 

carefully select what should be made into a movie, how to sale their movies, and how 

to make ‘right’ decisions to make the movie rises above its competitors in the market. 

In general, movie production can be roughly divided in 5 phases; 

1. Development (6 months - multiple years): Focus on developing story/screenplay and

gaining budget from the studio.

2. Pre-Production (3 - 12 months): Production team prepares for the movie shoot.

3. Production (2 - 8 weeks): The crew records raw footage for the movie.
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4. Post-Production (2 - 12 months): Raw footage is edited and added sound or special 

effects to create the final release version of the movie. 

5. Release/Distribution (1 - 2 months): The movie is completed and ready for the 

release. The movie is then shipped to theaters and screened to audiences.  

Researchers tried to create models to predict box office performance from various 

sources, such as financial data and metadata [4], Wikipedia activity level from editors 

and viewers [5], movie scripts analysis [6], search volume [7], and prediction market 

[8][9][10]. A few researches have been used as a prominent basis of this study. 

A study by Mestryán et al. proposed a prediction model using Wikipedia activity [5]. 

They collected activities on Wikipedia pages, corresponding to the movie. They 

examined the correlation between activities and movie revenue and found that 

correlation of page views and revenue is at the highest at the time of movie release. 

Then, they created a prediction model based on multivariate linear regression. Not only 

Wikipedia activity model has a good performance at a few days before release 

(R2=0.94), but also at a month before release (R2=0.925). 

Another notable prediction market is Hollywood Stock Exchange (HSX). 

Researchers suggested that HSX has a good predictability. Doshi built single-variable 

linear regression models from HSX, IMDb, Rotten Tomatoes, Box Office Mojo each, 

and multi-variable linear regression model (contained all variables) to predict final 

delist price on HSX and actual revenue. HSX delist price model turned out to be the 

second-best predictor behind multilinear model [8]. Karniouchina studied about the 

relation between HSX predictions and actual revenue. While the study found that 

virtual market can predict success of new products effectively, there were some 

inefficiencies of using HSX as a predictor as players tend to overlook some aspects of 

movies and cause some issues such as gambling strategy and using multiple accounts 

for testing strategies, and being manipulated [10]. From our observation, we thought 

penalty of withdrawing from movies in HSX is unduly lenient. Players can sell their 

shares at any time. Whether they actually loss or gain money depends on share price 

and their timing of transaction, regardless of movie’s actual performance in the market.  

In this study, our main objective is to make a human computation game to improve 

the performance of prediction model in early phases of movie production. Previously, 

researchers mostly focused on predictions when the movie is close to being released. 

Despite of satisfactory results from those models, the movie is almost finalized at this 

time. Production team would have got more benefits if the predictions have been made 

earlier. Our hypothesis is a human computation game should provide additional data 

from players that can be used to improve prediction model performance. New penalty 

mechanic should encourage players to and be more committed to a movie. 

2 Data Collection 

Movie related data are collected from Box Office Mojo, IMDb, Rotten Tomatoes, and 

Wikipedia’s page views. The total of 200 movies in box office top 100 during 2014-

2015 (approximately 90% of annual total revenue is concentrated in top 100) and 29 

upcoming movies release in US were gathered. We were not able to gather Wikipedia 
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page views from 2013 and older, due to the tool (stats.grok.se) became unavailable and 

6 upcoming movies have been moved its release date. 

The past movie dataset has 2 outliers; Star Wars: The Force Awakens and Jurassic 

World. While both movies are rare occurrences in movie industry, these movies are 

significant in terms of revenue (936 and 652 million USD, combined to 14% of total 

annual U.S. domestic revenue of 2015). For analysis, we decided to use 2 datasets; 

dataset 1, a full 200-movie dataset and dataset 2 with outliers removed (198 movies). 

3 Baseline Model 

To create a baseline model for US domestic revenue prediction, we took a similar 

approach to Mestryán et al.’s research [5]. 200 movies from 2014 and 2015 box office 

top 100 was used. Features were separated into 4 phases; 

1. Development – Sequel, Adapted, Studio, Production budget  

2. Pre-Production – Directors, Actors 

3. Production – Movie’s anticipation, Number of theater during release 

4. Post-Production – IMDb rating, Rotten Tomatoes’ rating 

Studio, directors, actors, and movie’s anticipation were derived into numerical data 

by using Wikipedia page views, started from a year before the movie release to the 

month of movie release, Then, 13-month of page views data was aggregated into a 

number. The baseline model uses modified second-degree polynomial regression and 

leave-one-out cross validation strategy with dataset 1 and dataset 2. Afterward, we 

refined model using feature selection. At the end, we got the final version of baseline 

models which every irrelevant terms were removed from the model. 

4 Human Computation Game 

4.1 Purpose 

The objectives of designing a game are to enhance performance of baseline model and 

explore a new mechanic which might help mitigate problems of traditional prediction 

market for movie box office prediction. To solving the penalty problem, we use movies 

itself as commodities and production budget as the price. Players have to pay for the 

whole movie budget until the movie is completed. If they withdraw from the movie, 

they would lose all previous investments for that movie. This mechanism should force 

players to think more thoroughly and avoid overreacting. Also, we try to limit the 

information players see when they make decisions by making information availability 

similar to that of real movie production. Players have to spend their resources to obtain 

additional information and rely more on the information known in early phases. 
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4.2 Game Design 

The game is designed as a single player game with 2 stages, utilizing different datasets; 

stage 1 (past movies stage) with top 100 from 2014-2015 (100 from each year) for 

training a prediction model and stage 2 (upcoming movies stage) with 29 upcoming 

movies for validation. Players are required to complete at least 1 substages of stage 1 

before continuing to stage 2. Stage 1 has 12 (+5) periods and stage 2 has 4 (+5) periods 

with extra time, up to 5 time periods, should players need to finish any movie projects.  

In game database, movies are categorized into 4 groups by budget and then, 

randomized with category-limit restrictions. Each time period has different number of 

movies from budget groups, Each movie project has 6 phases, similar to 5 phases of 

movie production with the addition of “initial” phase which is a state before players 

initiate the project and does not require time to complete. Therefore, A movie project 

requires 5 time periods to complete; 1 time period for each phase starting from 

development until getting revenue at 1 time period after release phase. 

 

Fig. 1. Game flow of a single movie from initiation until cash out. 

In the game, players are tasked to choose which movies they believe should be 

profitable, based information they see. Players have 2 resources; cash and gold coin. 

Cash can be used for investing in movie projects and gold coin can be used for revealing 

movie’s metadata. Players will get more gold coin each time they forward to the next 

time period. Cash can only be earned by receiving revenue back from movie releases. 

The objective for players in stage 1 is to maximize the profit from movie project 

investment. Their profit will be compared with other players. For stage 2, players have 

to choose which movies should make the most profit based on limited cash. Later, they 

can see what they have chosen compared to other players.  

When the game starts, players begin the game with an initial amount of cash and 

gold coins. Players can explore new movie projects in market page. Initially, players 

can only see project ID, total budget, and genres. More features will become available 
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cumulatively at each phase as the movie project progresses. New movie projects will 

appear at every time period as old movie projects, if players do not invest, will disappear 

from market page. There is no restriction on how many projects a player can invest if 

that player has enough resources. Players can do the following actions in the game; 

• Initiate: Pay cash, add the movie to portfolio, and start development phase instantly. 

• Invest More: Pay cash to advance the movie to the next phase. 

• Terminate: Remove the movie project from portfolio. Loss all invested cash but does 

not have to invest more cash into the project. 

• Cash Out (stage 1): Receive cash from theatrical release and top up on the current 

cash. The movie project is indicated as ‘completed’ and removed from portfolio. 

• Set Waiting for Release (stage 2): Upcoming movies is ready for release. 

• Invest All: A shortcut for invest more 

• Cash Out All: A shortcut for cash out 

• Reveal a feature/information of the movie: Players can reveal the hidden feature by 

paying gold coins. 

• Forward to next time period 

If the project is initiated, it will appear in the portfolio and development phase starts. 

Later, players need to keep investing more cash into the project at each phase to advance 

the project to the next phase. The total amount of investments is equal to production 

budget of the movie. If players become disinterest in investing in the movie, the project 

can be terminated but players will lose all previously invested cash. Before moving to 

next time period, players must complete all mandatory transactions (‘invest more’ and 

‘cash out’) with all movie projects in portfolio. If players do not have enough cash to 

complete all transactions, players will be forced to terminate some projects. Once no 

mandatory transaction remains, players can continue to the next time period. Any 

decisions made are not reversible and players cannot go back to previous time period. 

Once the movie project reaches release phase, players can cash out the movie (stage 

1) or set the movie to waiting for release (stage 2) after waiting for 1 time period. After 

cash out, players will receive a certain amount of cash from movie release. Cash amount 

is based on modified actual revenue of the movie (50% of US domestic revenue) which 

is the estimation of actual revenue with theaters’ sale portion, marketing cost, operating 

costs excluded. In stage 2, players can see which movies other players have chosen. 

4.3 Experiments 

The game is developed using Django framework. The parameters such as amount of 

cash and gold coin were determined from testing. After testing, the web application was 

deployed and accessible by public via a URL (boxofficegame.azurewebsites.net). The 

URL was posted on Reddit (r/movies, r/filmmaker, r/samplesize) and SurveyTandem. 

Every players’ actions in the game involved with movie projects were recorded to the 

database. We can see and replicate what players did with movie projects. Only 

completed games were used for analysis. Overall, 42 people had participated and played 

500



the game. We collected 30 usable instances of stage 1 (substage 4 and 5) and 24 usable 

instances of stage 2 for further analysis. 

5 Enhanced Baseline Model 

From collected transaction data, we added “average amount of investment of a movie” 

into baseline model. The enhanced baseline model used the same metadata and 

Wikipedia page views data, with an addition of transaction data from stage 1; substage 

4 and 5 (year 2014 and 2015). The enhanced model uses second-degree polynomial 

regression with modifications and leave-one-out cross validation with dataset 2, same 

as baseline model. We tried to create another version which utilizes information 

transactions of the game. However, the result did not show that the model benefited 

from using information transaction data. 

For further validation, we chose 9 upcoming movies (#7-92) from 29 movies from 

stage 2 of the game, similar range to training data. The actual revenue data of upcoming 

movies was collected on January 28th, 2018. After a trial with dataset 2 as training data, 

we suspected that the model with game was sensitive to outliers. Thus, we selected 39 

past movies from November-December 2014 and 2015 as training data instead. 

Table 1.   Result for 9 movies (#7-92) of baseline model and baseline model with game, trained 

using movies from December and November of 2014-2015 (excluding Star Wars: TFA). 

Phase 
Baseline model Baseline model with game 

MSE R2 Score Adj. R2 Score MSE R2 Score Adj. R2 Score 

1 0.712 0.364 0.319 0.655 0.422 0.336 

2 0.775 0.316 0.269 0.667 0.411 0.323 

3 0.313 0.724 0.656 0.341 0.723 0.646 

4 0.327 0.712 0.610 0.582 0.486 0.262 

6 Result Analysis 

From the results, we can conclude that the purposed human computation game has 

increased the performance of our baseline model. Further testing with more complex 

mathematical models is needed whether the game is beneficial to mathematical 

prediction models. Despite of improvements, the purposed model with game performed 

well only within a certain range (around top 100 of annual box office ranking and 

excluding ultra-high revenue movies) which might be the result from only having 

limited number of movies in training dataset. For predicting revenue of outliers, 

traditional mathematical models still outperformed purposed model. 

Generally, players made correct decisions of choosing profitable movies. 

Nonetheless, gameplay data revealed that players did not always make right selections 
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if the movie was a unexpected failure, thus the model suffered as a result. Two examples 

in upcoming movie dataset are “Downsizing” and “The Disaster Artist”. Despite neither 

of movies are box office success, both have all recipes for success. Nonetheless, 

Downsizing got negative words of mouth after the release. On the other hand, The 

Disaster Artist was well-received by critics and audiences but the movie itself is 

probably too niche for general audiences. We speculated that our players were more 

consist of movie enthusiasts, thus skewed the data toward such specialty movies. 

During building of baseline models, we found that originality, studio, and director 

are irrelevant to high box office revenue. We speculated that originality and famous 

directors does not have much impacts in overall box office, only a very few movies 

from famous books or famous directors would be recognizable. For studio, we only 

examined top 100 of box office. As we found that budget is highly correlated to 

revenue, only a few studios can finance movies at this range (the big six studios in 

Hollywood). There might not be a lot of different studios between movies in top 100 

box office. On the other hand, we discovered that budget, anticipation, and number of 

opening theaters is highly correlated to high box office revenue, but we speculated that 

budget itself is a cause for high anticipation and high number of opening theaters as 

high budget movies can afford enormous marketing cost. 

7 Limitations 

Studios might have different motives to produce a movie. Studios can use movies to 

advertise audiences to other contents and movie-related merchandises which can 

generate additional revenue streams for the studios, thus justify the decision to make 

movies. Also, marketing, operating, and distribution cost are harder to track and 

isolated down to a single movie as these costs spread across multiple regions, while 

production cost is typical published in print media for each movie. 

Another problem of our own during the experiment is the amount of data gathered 

from the game was less than what we expected. The game itself might take long time 

to complete, thus reduce entertaining aspect of the game. Also, we found it was difficult 

in finding platform/community for game release. Lack of players might affect the 

creation of game-enhanced model. It is possible that better game-enhanced models can 

be created with more gameplay data. 

8 Conclusion 

Making decisions in movie production is complicated due to subjective and uncertain 

nature. Every decision made can affect quality and marketability of the movie. Prior 

researches tried to create mathematical models to predict revenue of movies but only a 

few researches focused on the beginning of movie production. Furthermore, we found 

that penalty mechanic in traditional prediction market does not penalize users much for 

withdrawing from a security.  

In this study, we found that our baseline model does not perform well if information 

is limited in early phases of movie production. We propose a human computation game, 
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designed for enhancing mathematical model in early phases. A purposed game includes 

mechanism which lets players make investments of movie projects, but players have to 

spend resources to gain additional information about the movie for decision making. 

The purposed game was played by participants from multiple communities. Each action 

performed by players was collected for enhancement of baseline model. Overall, 

players seemed to made decisions for movie investments more carefully. 

Gameplay data is used to enhance baseline model with “average amount of 

investment per player”. The result shows that proposed human computation game can 

increase the performance of our baseline model in early phases, albeit with some 

limitations. While game-enhanced baseline model outperformed normal baseline model 

in early phases, enhanced model only worked well within limited range and was 

vulnerable to outliers. Players made good choices of profitable movies but sometimes 

they got tricked by promising movies that turn out to be box office failures.  

Future works should consider using more complex mathematical models with human 

computation game to improve the performance and for further validation of this 

framework. The game design could be improved to widen its operating range or explore 

how to deal with outliers and test with more audiences to gain more data. Also, 

increasing of player’s engagement should lead to higher quality of collected data and 

ease the introduction of complex game mechanics. Another way to improve the game 

is to change the design into a multiplayer game and let players compete with each other. 

In addition, other aspects of movies such as its contents or locale preference should be 

explored in future researches as well. 
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Abstract. The objective of this paper is to present a wide-ranging literature re-

view of gamification use in the field of transportation. In order to achieve this 

goal a search was performed in the Scopus database using selected keywords 

related to these two subjects and 294 articles were chosen to further analysis. 

After eliminating papers not relevant for a scope of the study and those with no 

empirical studies conducted, finally 34 journal papers, conference articles and 

book chapters were selected for the review. These publications were analysed in 

detail in order to determine the character of the study (design or implementation), 

its objectives, targeted people and outcomes. The results of this review show that 

the field of gamification in transportation has numerous applications and poten-

tial areas for future research- which have been specified in this paper. 

 

Keywords: Gamification, transportation, literature review. 

1 Introduction 

The last few years have seen a huge rise of general interest in and application of gami-

fication [1; 2]. This field of research, although quite new, has already sparked numerous 

articles, conference papers and presentations [1]. Due to the fact that almost everyone 

uses transportation of some sort every day and this subject seems to be a high-impact 

problem, this field is a promising one for gamification implementation. The complexity 

and importance of the topic arises from the fact that it has high economic and social 

impact all over the world, as congestion in large cities is getting higher, level of trans-

portation safety is crucial for residents and the subject should be deeply analyzed. Al-

ready a considerable number of publications has been written about the use of gamifi-

cation in transportation context. According to analysis conducted in Google Scholar 

and Scopus article base it seems, however, that at this time there is no comprehensive 

review of the use of gamification in transportation context, which was the main moti-

vation for this work. This review aims to capture the current state of knowledge and 

research into this field, show the successful designs and implementations and point to 

areas which might yield valuable results but have not yet been analysed. 
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2 Gamification 

One of the most used and known definitions of gamification was given by Deterding 

(et al.) [3], in which he described it as the use of game elements in non-game situations. 

Meanwhile Werbach [4] defines gamification as “the process of making activities more 

game-like” - adopting a designer point of view. This technique has been shown to in-

crease intrinsic motivation and support desired behaviours.  

The most commonly used game elements are points, badges and leaderboards, often 

referred to as PBL. Points are used to show the participants their overall progress to-

wards previously stated goals. Badges respond to a basic human need for collecting by 

rewarding users for achieving certain milestones. Leaderboards present the progress of 

the user with respect to other participants corresponding with innate human competi-

tiveness, however, this gamified tool should be used cautiously as it may lead to de-

creased motivation for people further down in the ranking [5]. 

Other game elements have also been taken from their original context and placed in 

gamified systems in order to ensure better results. Elements widely accepted within the 

gamification research community include resource acquisition (collecting useful items 

or completing collections), trade (transactions between players or using intermediaries, 

related to game content), competition (setting either players or groups of players against 

each other in order to increase their motivation), cooperation (making players work 

together towards shared goals), challenges (tasks to complete, puzzles and other mis-

sions aiming to test players’ skills, knowledge or perseverance), turns (players taking 

part in the game in a sequential manner rather than at the same time), win/draw/loss 

states (sets of objectives used to determine winners, losers and draws), chance (ele-

ments based upon random events), avatars (visual representations of the player’s char-

acter, often modifiable to a certain extent by the player himself), achievements (prede-

fined objectives, not necessarily related to the game objectives) and boss fights (singu-

larly difficult challenges, missions, quests, the completion of which results in large re-

wards) [5]. 

3 Literature Review 

 

The literature review described in this paper was performed according to the guidelines 

stated by Webster & Watson [6] and the framework for examining the effects of gami-

fication by Hamari (et al.) [7]. The literature review process is shown in Figure 1. The 

search was performed using the Scopus database, which is one of the biggest scientific 

databases available and contains journal articles as well as conference papers and book 

chapters. 
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Fig. 1. The literature review process.  

The search query used to find the papers for analysis had the following form:  

( TITLE-ABS-KEY ( "transport" )  OR  TITLE-ABS-KEY ( "transportation" )  OR  

TITLE-ABS-KEY ( "driving" )  OR  TITLE-ABS-KEY ( "drive" )  OR  TITLE-ABS-

KEY ( "driver" ) )  AND  ( TITLE-ABS-KEY ( "gamification" )  OR  TITLE-ABS-

KEY ( "game-based" )  OR  TITLE-ABS-KEY ( "game-like" ) OR  TITLE-ABS-KEY 

( "gamify" ) OR  TITLE-ABS-KEY ( "gamified" ))  AND  ( LIMIT-TO ( DOCTYPE ,  

"cp " )  OR  LIMIT-TO ( DOCTYPE ,  "ar " )  OR  LIMIT-TO ( DOCTYPE ,  "ch " )  

OR  LIMIT-TO ( DOCTYPE ,  "ip " ) )  AND  ( LIMIT-TO ( LANGUAGE ,  "English 

" ) ).  

Keywords regarding transportation and gamification were chosen. Journal articles, 

conference papers and book chapters have been included in the search. The inclusion 

of conference papers was justified by the fact the reviewed subject is quite new and 

there are not many publications in journals. Only texts in English have been included.  

Other search parameters were also taken into account to ensure the highest quality 

of this study. That is the reason why only papers published in peer-reviewed venues 

were taken for further analysis. The search was conducted in February 2017 and in-

cluded all papers written prior to that date. Altogether the search resulted in 294 hits. 

252 of these positions had to be rejected from this review. This was due to two main 

reasons. The first cause for rejection was when the paper proved to be irrelevant to the 

reviewed subject – in order for the study to be included in this review it had to relate 

strictly to the use of game elements in the transportation context, either for drivers or 

for customers, passengers, users etc. The second cause for rejection was when the arti-

cle was strictly theoretical and contained no empirical research, which in the reviewed 

context referred usually to having no data gathered from its subjects. Unfortunately, out 

of the remaining 42 positions, for 6 the full text was not available. 2 articles were actu-

294
•Entries identified by Scopus searching

-252

•Paper not relevant for a scope (or no 
empirical study conducted)

-6
•Full paper not available

-2
•Duplicates

= 34

•FINAL NUMBER OF ENTRIES FOR 
REVIEW
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ally published first as conference papers and then in journals, so only the journal ver-

sions of these papers have been included in the analysis which means that, finally, 34 

papers were analysed. 

Preliminary analysis of the remaining papers showed that they can be divided into two 

main categories. The first one contains the papers concerning design of gamified sys-

tems, apps and other tools intended to achieve goals in the transportation area and the 

reaction to these proposed frameworks. The second category contains studies about im-

plementations and their outcomes. Interestingly, one of the design studies in the review 

was followed by an implementation study also covered by this analysis. Among the 34 

analysed papers 15 were design-related, 15 concerned implementations and 4 were joint 

design and implementation studies. 

4 Analysis and Results 

In our analysis process, the following characteristic elements of the studies were scru-

tinized and identified.  

1. Publication venue. 

2. The objectives of the presented studies - designing a system or influencing user 

behaviour towards a predefined target, i.e. increased ecological effect, increased safety, 

reduced congestion etc. 

2. The types of the used systems. 

3. The types of the transportation means that were targeted by the studies. 

4. The people - active users (driver, cyclist, walker) vs passive users (passengers) 

targeted by the studies. 

5. The types of the conducted studies in terms of methodology.  

6. Game elements 

6. The findings of the studies. 

7. Country where the study was conducted. 

8. Publication year. 

4.1 Publication venue  

Table 1. Publication venues of reviewed papers 

Publication venue 
Number of ar-

ticles 
Articles 

Articles in journals 8 
[7];[8]; [9]; [10]; [11];  [12]; [13]; 

[14];  

Conference papers 25 

[15];[16]; [17]; [18]; [19]; [20];  [21]; 

[22]; [23]; [24]; [25]; [26]; [27]; [28]; 

[29]; [30]; [31]; [32]; [33]; [34]; [35]; 

[36]; [37]; [38]; [39];  

Book chapter 1 [39] 
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As evidenced by the data in Table 1, a vast majority (74%) of reviewed papers came 

from conference proceedings. Only 8 out of 34 papers were journal publications. It is 

interesting to note that 7 out of 8 journal papers concerned gamification implementa-

tions, whereas only a single paper described research into design (Table 2). In most of 

the papers published in journals only the effects of implementing a gamified systems 

were analysed, not taking into consideration the way that system was designed. This 

might be an interesting point for future researchers seeking to publish in journals - de-

spite the equal number of design and implementations studies, the journal publication 

rate for design was 5% and for implementation it was 37%. 

 
Table 2. Journals which published reviewed articles  

 

Journals Articles Design Implementation 

Accident Analysis and 

Prevention 
[10]  X 

Case Studies on 

Transport Policy 
[7]  X 

Computers in Human 

Behavior 
[8]  X 

IEEE Intelligent 

Transportation Systems 

Magazine 

[1]  X 

IFAC-PapersOnLine [9]  X 

International Journal of 

Mobile Human Computer 

Interaction 

[12]  X 

Lecture Notes in Com-

puter Science 
[13] X  

Transportation Re-

search Part F: Traffic Psy-

chology and Behaviour 

[14]  X 

 

Table 2 shows the wide scope of journals where the articles were published. These 

include titles related to transportation, computer science, intelligent transportation sys-

tems (which stem from a mixture of the previous two), accident analysis and human 

factors related to computers. This dispersion of publication venues is to be expected 

due to the multidisciplinary character of the reviewed subject. 

The articles included in this review are very new, as the median year of publication 

is 2015 and the mean is 2014,4. This can be explained by the considerably new research 

subject - gamification itself was defined at the beginning of the 2010s and it has been 

used in transportation for an even shorter period of time. This means that this review 

represents the current (as of February, 2017) state of knowledge in this discipline and 
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can be a positive motivator for future researchers - this relatively new field of study 

retains numerous areas of potential new studies. 

4.2 The objective of the study  

Table 4. Objectives of reviewed papers  

Objective 
Number of ar-

ticles 
Articles  

Eco-driving 12 
[7]; [15]; [23]; [24]; [11]; [26]; [28]; [30]; [34]; [14]; [36]; 

[39] 
 

Safety 15 
[16]; [17]; [18]; [19]; [8]; [20]; [21]; [9]; [24]; [10]; [27]; 

[13]; [33]; [36]; [38] 
 

Congestion 4 [12]; [22]; [28]; [29]  

Other 6  [25]; [31]; [32]; [35]; [37];[40]  

 

Table 4 shows how many papers concerned each of the main objectives. The sum of all 

positions in the table is greater than 34 due to the fact that some articles fall into more 

than one category. Most of the articles reviewed for the purpose of this publication 

described research into matters of transportation safety or ecological footprint. This is 

not surprising as these two areas are and have been the main concern for transportation 

researchers ever since the internal combustion engine (ICE) became ubiquitous enough 

to dominate almost all modern cities. This has enabled unprecedented mobility possi-

bilities for city dwellers but has come at a cost of major pollution problems, especially 

significant in the megacities of the developing world.  

It is not strange therefore that researchers are trying to reduce this ecological prob-

lem via gamification - a successful system could easily spread over mobile-equipped 

populations of the world leading to significant pollution reduction. Two main ap-

proaches towards reducing this negative transportation influence could be discerned 

among the reviewed articles. The first one was to encourage a modal shift towards more 

sustainable forms of transportation. A particularly interesting attempt is described by 

Castellanos [7], where a gamification system was used to convince users to switch from 

individual motorised transportation towards either zero-emission individual transporta-

tion (biking, walking) or towards more sustainable public transport. A similar approach 

was chosen by researchers from Finland [23], where a specially designed mobile app 

supports environmentally driven transportation choices by informing users of the sus-

tainability of their selected travel mode. The second approach was to encourage and 

teach eco-driving. Eco-driving is a set of techniques aiming at reducing fuel or energy 

consumption per kilometre of travel and has been extensively researched in the litera-

ture. Magana and Organero [26] investigated the impact of gamification on eco-driving 

learning using a mobile game, whereas Stam [34] described lessons learned during 

gamification implementation for truck drivers. It is interesting to note that the majority 

(78%) of papers researching gamification in the ecological context of transportation 
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were implementations, whereas in the safety area implementations represented only 

54% of articles. 

Creating better and theoretically safer road systems and perfecting ICE automobile 

construction has also led to the possibility of achieving high speeds in the order of 150-

200 km/h to which the human eye and reflex are not well adapted. Forcing or encour-

aging drivers to speed less and drive more safely has been a major problem for years, 

but with the current era ever-present mobile phones and apps this goal might be more 

easily achievable. Most papers researching gamification in the safety context reviewed 

in this publication were aimed at creating a more attractive form of learning experience. 

This approach is exemplified by Schneider and Mazur [33], who compared children 

taught ATV safety through a power-point presentation with children using a specially 

designed game. Another particularly interesting paper [17] researched the use of Kinect 

to educate intellectually disabled children about road crossing. Some of the publications 

described attempts to encourage safe behaviour, either by showing the negative effects 

of drunk driving using simulation [15] or by creating an app rewarding safe behaviour 

on the road [13]. 

Reducing congestion, which forms a major ecological and time-wasting problem 

for dense cities, was the objective of 4 studies. Interestingly, each of these studies con-

cerned a different means of transportation (biking, taxi, cars and mass transit) which 

serves to highlight the importance of creating a multi-modal, well balanced transporta-

tion system in order to handle this problem. Half of the studies were implementations - 

Nash [24] described an attempt to improve transportation planning through an on-line 

game and social network whereas McCall, Koenig and Kracheel developed a game to 

encourage shared rides among commuters in Luxemburg [12]. The two design studies 

concerned designing a gamification system for taxi booking [22] and investigated how 

a mobile app could encourage people to bike.  

Six papers did not fall into any of the aforementioned categories. The spectrum of 

research topics was too broad to be specified under any one category and included sim-

ulator sickness [15], a gamified app to encourage people to provide accessibility infor-

mation [31], using gamified incentives to streamline lane change [7], using board games 

for mass transit accessibility for disabled people [35] and a Graphical User Interface 

for planning and routing through multimodal trips [14]. 

4.3 The types of transportation researched  

Table 4 shows how many papers describe research in the area of a given transpor-

tation type. One paper [7] encompasses 4 different categories. It is worth noting that 

the majority of the reviewed articles concern cars, whereas only bikes and mass transit 

are analysed in more than one paper. One of the papers [31] concerns accessibility - 

although accessibility is not a transportation means per se, the authors decided to in-

clude it due to the interesting content of the paper and the fact that accessibility is par-

tially a function of mobility and available transportation for a given location.  
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Table 4. Means of transportation researched 

 

Means of trans-

portation 

Number of 

articles 
Articles  

CARS 22 
[8];[9]; [10]; [11]; [13]; [14]; [15]; [16]; [17]; [18]; [20]; 

[21]; [24]; [25]; [26]; [27]; [30]; [33]; [36]; [37]; [40] 
 

BIKES 3 [29]; [38]; [39]  

MASS 4 [23]; [28]; [32]; [35]  

TRUCKS 1 [34]  

TAXI 1 [22]  

WALKING 1 [19]  

ACCESSIBILITY 1 [31]  

 

4.4 People targeted by the studies  

Table 5 presents the division of articles between different categories with respect 

to whether the targeted users were active (had control over their movement - drivers, 

bikers, walkers) or passive (were driven by someone - taxi, mass transit). 
 

Table 5. People targeted by the studies 

People  

targeted 

Number of 

articles 
Articles 

Active  

users 
28 

[15]; [16]; [17]; [18]; [19]; [40]; 

[8]; [20]; [21]; [22]; [9]; [24]; 

[10]; [25]; [11]; [26]; [27]; [29]; 

[30]; [31]; [13]; [33]; [34]; [14]; 

[36]; [37]; [38]; [39] 

Passive 

users 
5 [24]; [13]; [29]; [33]; [36] 

Both 1 [7] 

 

The vast majority of articles target active users, which is probably caused by the 

fact that most studies attempted to influence safety or energy consumption of the vehi-

cle - which makes more sense for active users than for passive ones who do not have 

control over the vehicle they are in. Passive users were usually targeted in studies pur-

suing increased sustainability of transportation, either by modal shift [7][8], increased 

commuter ride-sharing [12] or in design studies attempting to improve some aspect of 

public transport [32][35]. 
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4.5 Methodology   

Table 6. Methodology of reviewed papers  

 Design Implementation 

Qualitative  7 4 

Quantitative 5 13 

Mixed 3 2 

 

Table 6 shows how many design or implementation studies fall into either the qual-

itative or the quantitative category. Overall, a slight numerical advantage can be ob-

served for quantitative studies. This changes though when only design studies are ana-

lysed - for this type of paper there is a strong shift towards qualitative research, whereas 

for implementation studies a strong quantitative advantage can be observed. 

 
Table 7. Sample sizes- descriptive statistics  

Median 20 

Mean 72.3 

Min 4 

Max 1200 

 

Table 7 presents information about sample sizes in the reviewed papers. The spread 

of these samples is quite large with the largest study 300 times larger than the smallest 

one. The overall sample size is quite small, as evidenced by the median of 20. The 

surprising finding is that the small sample size is also found in quantitative studies 

which is rather unusual - the median for this type of study is 32.5 with the minimal 

sample size of 6 - well below the standard for quantitative studies. This is also an area 

for potential improvement in future studies as small samples can distort the results.  

4.6 Game elements 

Table 8 shows the frequency with which game elements are used in reviewed pa-

pers. As expected, the popular PBL elements (points, badges, leaderboards) are present 

with points/score and leaderboards/rankings coming in the first two positions in terms 

of frequency. This is in line with the popular view of gamification which is often mis-

understood as a simple act of adding some kind of scores and a leaderboard. 
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Table 8. Game elements in reviewed papers- elements used more than once only  

Game mechanics 

# of ar-

ticles Articles 

points/score 12 

[17]; [18]; [7]; [21]; [9]; [24]; [25]; [11]; [26]; 

[28]; [29]; [37] 

rankings/ leader-

boards 11 

[40]; [21]; [22]; [24]; [29]; [30]; [13]; [34]; 

[36]; [37]; [39] 

feedback 10 

[15]; [16]; [19]; [21]; [24]; [34]; [14]; [36]; 

[37]; [38] 

levels 8 [18]; [21]; [9]; [24]; [10]; [29]; [34]; [37] 

rewards 8 [17]; [7]; [21]; [22]; [24]; [12]; [31]; [37] 

challenges, quests 8 [20]; [21]; [22]; [23]; [29]; [34]; [36]; [37] 

badges 5 [17]; [22]; [24]; [26]; [29] 

coins 3 [8]; [20]; [13] 

progress 3 [40]; [8]; [36] 

achievements 2 [8]; [11] 

rules 2 [10]; [26] 

story telling 2 [10]; [13] 

cooperation / team 

work 2 [12]; [39] 

 

4.7 The findings of the studies  

Table 9 shows the outcomes of the studies with regard to their design or imple-

mentation character. 
Table 9. Study outcome and character - contingency table  

 

 Design Implementation Mixed 

positive 7 10 4 

negative 0 1 0 

mixed 5 4 0 

 

In general, the findings are positive, both for design and implementation papers, 

although more distinctly so for the second group. The positive character of these out-

comes is a good sign for future researchers in this field but it is worth remembering that 

the sample sizes are rather small which may affect the trustworthiness of these results. 
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Positive results indicate that gamification can be used in systems which main purpose 

is to make people avoid risky behaviors on the roads, safe energy while driving a vehi-

cle or reducing congestion.  

4.8 Countries of research    

The papers included in this review describe research conducted in 18 different countries 

across 5 continents. It is worth noting that the vast majority of research (31 out of 34 

papers) was performed in highly developed countries, with the largest numbers coming 

from Germany ([40]; [21]; [25]; [32]; [35]; [37]), Australia ([8]; [20]; [29]; [6]) and 

USA ([33]; [14]; [38]; [39]). Only 3 papers describe research in developing countries 

[17] [7][22]. This could be explained firstly by the widespread possession of mobile 

phones, mobile internet access and therefore easier participation in gamified apps and 

systems, and secondly solving transportation problems using an innovative, computer-

based approach is a sensible option when infrastructure has already been developed to 

a considerably high level, which is usually the case at this level of GDP. 

5 Limitation of the study and Potential research direction  

Taking into account the findings from the analysis of 34 articles and limitations of the 

conducted study certain conclusions can be drawn to help design future studies. Firstly, 

the majority of research conducted in the field so far was centered on individual trans-

portation, particularly cars. As the congestion problem in numerous cities worldwide 

continues it might be worthwhile to investigate the use of gamified techniques to en-

courage the use of public transportation or to improve the experience travelling therein. 

It is also worth noting that none of the reviewed papers described research that would 

target public transportation employees. This may point to a relatively new field of re-

search where the effects of gamification on train, tram and bus driver efficiency and 

service record could be investigated. Another observation is that there are a lot of stud-

ies describing potential design which lack an implementation follow-up. This may be 

caused by the relatively fresh character of most papers meaning the implementation 

articles will be published at a later date, but this field of research and gamification 

overall need real implementation research to develop. Future work in this area should 

also be based on considerably larger sample sizes in order to ensure the repeatability 

and reliability of their outcomes.  

6 Conclusions 

At the time of writing this work there was, to the authors' best knowledge, no paper 

which described a systematically performed review of the use of gamification tech-

niques in the transportation context. After trawling the Scopus database for papers re-

lated to gamification and transportation, obtaining almost 300 results and excluding 
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articles which were either irrelevant to the subject or contained no research 34 papers 

were selected for further analysis. This analysis provides a comprehensive overview of 

the current state of knowledge in this field and might help future researchers decide on 

their focus for publications. Gamification research in this area has been focused mainly 

on ecology (reducing energy consumption, carbon footprint) and increasing safety. The 

focus on these two areas stems from the fact, that transportation, particularly individual 

motorized transportation, is one of the major factors in global warming and city pollu-

tion, whereas transportation-related deaths claim a yearly toll of over 1.25 million peo-

ple, predominantly victims of road traffic accidents [41]. 

 It is also necessary to point out certain limitations of this review. The main one is 

that only the Scopus database has been used in the search for relevant articles. Although 

this database is one of the largest available and has already been used in gamification 

reviews it is not all-encompassing – other databases should also be considered. Only 

papers published in English have been included- although this makes this review more 

accessible it also limits its scope. 
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Abstract. There is an indisputable gap between the conceptualization and 

introduction of innovation and the actual and effective implementation of 

innovations in the transport and logistics sector throughout Europe. The 

ecosystem of transport and logistics is one with a large number of 

interconnected actors, being highly dynamic, which makes it a so-called 

complex socio-technical system. With our research we investigate the role of 

simulation games as an instrument to understand the dynamics around 

innovation processes in this system, by the means of literature review and in-

depth interviews with key-stakeholders of selected innovation cases within the 

Port of Rotterdam. These cases are good examples of what has been identified 

in the literature as the “innovation ecosystem” concept  because continuous and 

dynamic interactions among different actors take place in all of them. The aim 

of our study is to gather valuable insights into how simulation games can be 

used to handle the extremely critical issue of effectively implementing 

innovation in the transport and logistics sector. It is thus expected to stimulate 

and enhance interaction among actors on policy level, by highlighting the 

potential advantages of using the approach of simulation games when the 

implementation of innovation is in discuss.  

Keywords: Innovation, Innovation Ecosystem, Simulation Games, 

Transport and Logistics, Port of Rotterdam, Actors 

1   Introduction 

There is an indisputable gap between the conceptualization and introduction of 

innovation and the actual and effective implementation of innovations in the transport 

and logistics sector throughout Europe [1, 2]. The ecosystem of transport and logistics 

is one with a large number of interconnected actors, being highly dynamic, which 

makes it a so-called complex socio-technical system [3]. Key questions related to 

innovations in this domain are why so much time is needed to move from theory to 

practice and why, as a result, many innovations in the sector remain in a pilot phase. 
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Moreover, there is a growing need to better understand the roles several ecosystem 

actors play in the innovation process [4, 5, 6]. Our research focuses on the Port of 

Rotterdam, which is a very representative example of the aforementioned situation, as 

several innovations are created there every year, but very few are successfully 

implemented and actually used in the sector; only recently this situation has started to 

change [7, 8].  

 

The main objective of the present paper is to investigate the role of simulation games 

as an instrument to understand the dynamics around innovation processes in the 

complex system of transport and logistics. We examine several aspects of simulation 

games, e.g. their potential to reveal interactions and tensions between multiple actors 

involved (with very diverse backgrounds, different and often conflicting perspectives, 

goals and aspirations) and to contribute to the interpretation of their behaviour and of 

the negotiations taking place among them. In order to achieve the research’s 

objectives, a comprehensive literature review is performed, in combination with the 

conduction of in-depth interviews with some key-actors who are actively involved in 

projects related to innovation.  

2 Towards an innovation ecosystem approach in transport and 

logistics  

There are numerous different definitions of the concept of innovation, across different 

scientific fields and among researchers even within the same field. The Oslo Manual, 

which provides guidelines for collecting and interpreting innovation data [9] 

distinguishes two forms of innovation: technological product innovation and 

technological process innovation. In the research presented herein, we approach both 

these aspects of innovation, considering it as a continuous and evolving procedure in 

a complex system in which many actors are actively involved and can influence this 

procedure.  

 

The decision-making process related to transportation and logistics issues - and 

particularly innovation issues - is intrinsically complex due to the fact that, in addition 

to the large number of factors involved, there are usually many alternative scenarios 

to be examined. Moreover, a large number of actors are involved in the decision 

making process; these actors usually come from different backgrounds and have 

different objectives, interests and aspirations [10]. 

 

In [1], two key factors that determine whether an innovation will be successfully 

implemented or not in the freight transport and logistics sector are identified: firstly, 

the perceived characteristics of it and secondly, the innovation system itself. The 

former refers to the quality and complexity of the innovation while the latter refers to 

the process and social context, such as the composition and diversity of actors 

involved, the role of the government, or the degree of market competition. 
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Before actors decide whether or not to engage in the adoption of an innovation, they 

tend to evaluate reasons for and against such decision. In addition to that, they are 

more likely to assume that the potential costs of adopting the innovation would be 

way higher than its associated potential benefits [11]. The human resistance to 

innovation can be met in three forms: direct rejection, postponement or opposition. 

The factors that may influence this resistance can be divided in four groups: 

perception of innovation characteristics, consumer characteristics, characteristics of 

the propagation mechanisms and influence of opinion leaders [12]. According to [13], 

in the transport industry, early adopters of an innovation can be considered as drivers 

of the innovation, which are capable of decreasing the risk of human resistance. The 

authors use the case of the introduction of e-cargo bikes in the city of Herne, 

Germany as an example. A pilot study was conducted by [14], addressed to 

transportation professionals which showed that among the most significant innovation 

barriers are resistance to change and lack of political will. 

 

The concept of “ecosystem” has recently evolved as a new way to approach and 

promote innovation. An ecosystem is a system in which continuous and dynamic 

interactions among different actors occur, therefore innovations are not realized as a 

result of individual efforts or through a chain evolving process; they are seen as the 

result of multifaceted communication and synergies among various stakeholders [15]. 

Urban technology innovation ecosystems are described in [16] as a number of 

stakeholders, assets, and the interaction among them in city environments resulting in 

new technology and ideas. Moreover, an innovation ecosystem stimulates synergies 

among people and firms in a given geographical space, enhancing this way the 

development of new ideas and the commercialization of them [17] and creating and 

capturing value [18].  

 

3 Simulation games – role and potential in fostering innovation  

Simulation games are increasingly gaining momentum as a way to support learning 

process while at the same time creating a deeply engaging environment for 

collaboration among different stakeholders [19]. The application of a gamified tool 

has the potential to improve the quality of the ideas developed to address innovation 

challenges. In addition to that, it can contribute to enhancing the innovation and 

entrepreneurship skills of the game participants [20]. According to [21], simulation 

games can be used as a promising tool to raise awareness regarding shared resources 

in the field of supply chain management. Moreover, they are considered very efficient 

in providing useful insights into the impact of collaborative applications, which make 

use of ICT or ITS technology in the freight and logistics sector [22]. Simulation 

games can be also used as boundary objects (intermediaries) in order to help in the 

adaptation to future situations that are associated with a high level of uncertainty, as 

in the case of climate change for instance [23]. 
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Simulation gaming can be thus considered as a robust approach in the direction of 

comprehending large-scale systems with a high degree of integration and with 

numerous actors dealing with significant uncertainties [24], by examining these 

systems through different perspectives [25].  

3 Analysis of selected innovation case studies within the Port of 

Rotterdam 

3.1 Case descriptions 

 

Ports, as being part of the complex system of transportation, usually operate in 

uncertain logistics environments [26]. The Port of Rotterdam (from now on PoR in 

this paper) is the largest seaport in Europe and one of the largest in the world, having 

a huge scale of container transshipment and state-of-the-art container terminals. As 

already mentioned earlier in this paper, innovation in the PoR has been rather limited 

so far, although this situation has started to change during the last years, with some 

innovative initiatives.  

 

Among these initiatives, three promising innovation case studies related to the PoR 

were selected; all of them are currently in the forefront of the dynamic innovation 

ecosystem of the port. These case studies are called PortXL, Truck Platooning and the 

Navigate digital tool. A short description of each one of them is as follows: 

 

PortXL: Represents a so-called ‘World Port Accelerator’. It partners with leading 

companies, organizations and individuals around the world. Its aim is to accelerate 

innovative companies and start-ups in ports worldwide, in a short time frame with an 

intense mentorship driven program. Its ecosystem consists of founders, investors and 

corporate partners. 

 

Truck Platooning: This initiative explores the concept of trucks driving 

automatically in small convoys, a short distance apart, resulting in a smoother traffic 

flow, higher traffic safety, fuel savings and a reduction in CO2 emissions. 

 

Navigate: This digital tool provides a complete overview of the most efficient routes 

via the PoR. It provides amongst others information about transit times, and logistics 

companies that can be used for potential partnerships and includes an empty depot 

planner for the reposition of empty containers. Navigate makes use of different types 

of data (deep sea, short sea, rail or barge); with only direct solutions available in the 

system at the moment, but plans to extend the services. Launched in May 2017 in 

Munich as a beta version, it incorporates willingness to co-create most of it together 

with different target groups, supporting transparency of data and asking for feedback 

to improve the tool. 
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3.2 Case analysis: Interview results 

 

In-depth interviews were conducted with three key-representatives for each one of the 

aforementioned cases (all having manager-related positions), in order to obtain better 

understanding of their goals, inspirations, ideas for future development and also to 

reveal their perspectives towards the potential of using simulation games. Two 

experienced researchers conducted the interviews in a semi-structured manner. The 

interviews were audio-taped, and analyzed afterwards. The most important take-

aways of these interviews in relation to innovation in transport and logistics and 

simulation games are summarized below. 

 

The PortXL project focuses on practical and efficient ideas, not necessarily highly 

disruptive or very new ones. An idea that has been successfully used in another sector 

for many years, but has never been tested in transport and logistics is considered an 

innovation for them, too. It is noteworthy that it would be really interesting for them if 

a game was played by start-ups and potential clients, contributing this way in 

enhancing mutual understanding and eventually leading to a deal/contact among the 

different parties involved. PortXL envisions a simulation game to be useful and 

interesting if people from different functions were brought on the table: not only 

innovation managers but also e.g. financial managers, procurement managers etc. A 

really important factor for PortXL, when it comes to the successful implementation of 

an innovation is the synthesis of the (start-up) team. A great idea that is supported by 

a “problematic” group of people (who cannot really cooperate smoothly nor work 

effectively together) will not go far, according to their opinion. On the contrary, they 

have seen innovations which started based on not what first seemed to be not a too 

bright idea, but which were supported by very smart people who succeeded in 

working efficiently together; these innovations finally evolved much more 

successfully than the former ones, and they survived competition. Therefore, if we 

take into account what [20] states, the use of a simulation game can play a positive 

role also in improving the aforementioned situation, by strengthening the innovation 

and entrepreneurship skills of the game participants and hence hopefully reduce 

conflict among them and stimulate more efficient collaboration. In PortXL, they 

expect that a game could support the collaboration process between different actors in 

the innovation ecosystem, which is one of the expected outcomes of such a game also 

based on the literature (e.g. see [19]).  

 

Although the technology regarding the Truck Platooning concept has been evolving 

a lot during the last years, there is still way to go according to the representatives of 

the next case. Certain technological barriers exist, in addition to a conservative 

attitude of some people within the different companies involved in the logistics field. 

In this case, emphasis is put on the fact that the decision-making regarding this case is 

a very complex process and there are a lot of stakeholders that have to come together 

in order for the final decisions to be taken. In the PoR, they are willing to stimulate 

and accelerate the truck platooning innovation, create a favourable environment, help 

and “make it happen” (which is the slogan of the PoR) but they believe that other 

parties should also support the innovation processes. It is often observed that other 

parties would like to use the new environmental-friendly technology, but at no 
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additional cost. This observation is in line with the “human resistance to innovation” 

concept derived from the literature and analysed in Section 2 of the present paper (e.g. 

see [12, 14] etc.). Some of the actors in the truck platooning case tend to believe that 

the costs associated with introducing the innovation could outperform the associated 

benefits, as also suggested by [11]. PoR would like to be the frontrunner, because in 

case they do not, they are afraid that competitive ports might start first and attract 

more shippers. A game in this case could help to explore measurements towards the 

introduction of this technology. 

 

The aim of the case project Navigate, as stated during the interview, is to create a 

widely-used platform for more efficient and sustainable transport. Three mega trends 

are identified: digitisation, disintermediation and disruption. Large 

companies/shippers want to be able to show their clients that they have chosen the 

most sustainable route; therefore, in Navigate they believe that a game around this 

objective has the potential to be really useful. They would be interested in a game that 

aims at developing awareness to different parties involved in the transportation chain 

regarding the CO2 emissions of each one of the potential transport options available. 

As mentioned earlier in Section 2, simulation games can be very suitable for 

investigating collaborative applications, which make use of ICT or ITS technology in 

the freight and logistics sector [22], which is exactly the case of the Navigate 

platform. 

 

The three cases presented are good examples of what has been identified in the 

literature as the “innovation ecosystem” concept (see [15, 16, 17, 18]) because 

continuous and dynamic interactions among different actors take place in all of them 

and innovation is the outcome of a collective rather than an individual process. 

Moreover, all of them have the ambition to be early adopters of innovation. The 

Truck Platooning representative for instance has said unequivocally that they would 

like to be the frontrunners and not let competitive ports be one step ahead of them; 

this outcome is in line with [13], in which it is claimed that, in the transport industry, 

the first to use and implement an innovation tends to be considered as the “driver” of 

that innovation.    

 

5 Simulation Game development 

 
As this paper is part of an on-going research, the selected innovation cases will be 

used by means of organizing tailored workshops to collect data and observations, with 

the intention to develop an realistic, meaningful, and engaging board game, to provide 

valuable insights into the extremely critical issue of effectively implementing 

innovation in the sector and stimulate and enhance interaction between actors on 

policy level in the PoR ecosystem and beyond. The game should be easily adaptable 

to serve the needs of different cases related to innovation.  

 

Taking into account the fact that the case studies do not have exactly the same 

characteristics and degree of maturity, we will try to develop a flexible game in order 

to allow us drawing general conclusions, and then, based on their specific needs, to 

offer a tailored version of the game for each one of the examined cases  The game 

524



will ideally being able to be played by all categories of stakeholders related to the 

PoR. External factors such as costs, politics, policies, technology, barriers that hinder 

the innovation adoption etc. will be also included in the game in a controlled way.  

 

We aim at creating a game that could act as a trigger to make the multiple actors 

involved aware of the existing challenges, as well as of the critical role that they can 

play in the innovation process. Based on the innovation ecosystem concept, the game 

will focus on the dilemma between competition and consensus of actors, in the search 

of finding a balanced trade-off that could lead to an optimum result, regarding factors 

such as the implementation time and the quality of innovation.  

 

In order to fulfil the aforementioned game requirements, the Triadic Game Design 

(TGD) philosophy [27] was selected to be used for the game development. The TGD 

philosophy states that there are three game components, which are considered to be of 

equal importance: reality, meaning and play. The first component, reality, refers to the 

representation of the actual system and the existing relationships and tensions among 

the actors involved. It also includes the validity check of the game. The meaning 

component refers to ensuring that the game will serve its goal and support knowledge 

transfer. The last one, play, incorporates elements such as fantasy and fun, as well as 

the rules of the game [28]. 

  

6 Conclusions – Perspectives  

 
To the best of our knowledge, no simulation games have been yet developed 

attempting to address the challenging topic of examining the reasons behind the 

problems identified in innovation adoption and diffusion in the transport and logistics 

sector, under an ecosystem perspective. The research presented herein provides 

valuable insights into how simulation games can be used to handle the extremely 

critical issue of effectively implementing innovation in the sector. It is thus expected 

to stimulate and enhance interaction between actors on policy level, by highlighting 

the potential advantages of using the gaming approach when the effective 

implementation of innovation is in discuss. Ideas for future research include testing 

the game in different environments, in addition to the three selected cases, and with a 

variety of actors, in order to validate its usefulness and practicality and enhance its 

general character. Moreover, the information collected by the conducted interviews 

could be analyzed further using more sophisticated qualitative analysis techniques, 

such as content analysis. 

 

The use of simulation games is expected to not only contribute to the improvement of 

understanding of the complex trade-offs that take place within an innovation 

ecosystem; it is also expected to offer the possibility of creating awareness among the 

actors who have crucial roles in the long-term success of innovations in the transport 

and logistics sector. 
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Abstract. There are various brands of milk packages with different best before 
dates in a supermarket. Each of these milk packages must be sold within the 
corresponding selling time limit under the one-third rule. If the milk remains 
unsold when the selling time limit comes, it will be wasted. We have reported 
that a gaming approach can be used to investigate how managerial decisions of 
the actors of supply chain (famers, manufactures, supermarkets and consumers) 
will affect the amount of milk waste at ISAGA 2017. In this paper, we extend 
this work and try to further clarify the effect on the amount of milk waste and 
the profit of the manufacturers and the food supermarkets in the cases of differ-
ent commercial rules such as one-half rule, one-third rule, one-fourth rule and 
no selling time limit, and discuss what commercial rule would be desirable for 
the milk supply chain. 

Keywords: Supply Chain Management, Food Loss, Milk Waste, One-Third 
Rule, Serious Games 

1 Introduction 

The amount of food waste, world-wide, is large. A report by the Food and Agriculture 
Organization of the United Nation (FAO) showed one third of the food becomes 
waste (about 1,300 million tons), which is about 750 billion US dollars per year when 
measured in money [1]. If somehow such food waste could be delivered to people 
under starvation, two billion people could be saved [1]. The amount of food waste is 
also large in Japan. It is 19 million tons per year and five to eight million tons of that 
food waste is classified as food loss [2]. Food loss means edible food discarded due to 
for example passage of best-before date, overstock, leftover, etc. So, it is important to 
reduce the food loss in the food supply chain. As one of the causes of the food loss, 
one-third rule is often raised. Under this rule, each food and drink must be sold by the 
corresponding selling time limit, which is set as two-thirds of the time from its pro-
duction to best-before date. Supply chain of milk packages is also operated based on 
this one-third rule in Japan. If the milk remains unsold when the selling time expires, 
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milk waste occurs. In addition, there are various brands of milk packages with differ-
ent best before dates in supermarkets. Most customers would prefer milk packages 
with newer best-before dates, so the supermarket employees try to sell those with 
older best before dates by discounting their prices. However, managing this operation 
and estimating its effect is not straightforward. Thus, at the International Simulation 
and Gaming Association (ISAGA) conference in 2016, we have proposed a milk sup-
ply chain game that simulates this situation [3], and we have reported that a gaming 
approach can be used to investigate how managerial decisions of the actors of supply 
chain (famers, manufactures, supermarkets and consumers) will affect the amount of 
milk waste at ISAGA 2017 [4].  
Since the milk supply chain game which we have used so far took a long time to 

play and was judged to be a little too difficult to play by many players, we have re-
vised the game and use the revised game in this paper. Then, we try to further clarify 
the effect on the amount of milk waste and the profit of the manufacturers and the 
food supermarkets in the case of one-third rule, and discuss what commercial rule, 
such as one-half rule, one-fourth rule and no selling time limit, would be desirable for 
the milk supply chain. 

2   Modified Milk Supply Chain Game 

2.1   Game Scenario 

The revised game is implemented as a web application. The overall game scenario has 
not been changed from that of our earlier game [4]. The major stakeholders in a milk 
supply chain include dairy farmers, milk manufacturers, supermarkets, and consum-
ers. Players are assigned to the roles of three milk manufacturers and three supermar-
kets. Dairy farmers are modeled by a computer agent, which automatically receives 
orders for purchasing raw milk from manufacturers at a price determined randomly 
day by day. No limit is imposed on the amount of raw milk to buy on a day, but each 
manufacturer has only two tanks of 1200L capacity and raw milk purchased on differ-
ent days cannot be blended into a same tank. Consumers are also modeled as comput-
er agents as described later. Therefore, the total number of human players in the mod-
ified game is six. 
 
2.2   Player Actions 
 
The players’ actions are simplified, and available milk sizes are reduced to only 1L in 
the modified game. However, the outline remains the same as the earlier game [4]. A 
day is divided into five periods. Once every two days, an auction is conducted be-
tween milk manufacturers and supermarkets. Each milk manufacturer buys raw milk, 
processes it into milk packages, and sells them to supermarkets. Each supermarket 
buys milk packages from milk manufacturers, prices them, displays them on the shelf, 
and sells them to consumers. 

The detailed action steps taken by each player are shown in Fig. 1. 
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                                              Fig. 1. Each player’s action steps 
 
The purpose of the players is to maximize their profit through the operations. That is, 
the game score corresponds to the profit. The profit of a milk manufacturer player is 
calculated as follows: 
< Plus points> 
 The number of milk packages sold to supermarkets* the price of a package 

< Minus points> 
 The purchased amount of raw milk * the price of raw milk 
 The penalty for shortage (that is, for not fulfilling selling contacts) 

 
Whereas, the profit of the supermarket player is calculated as follows: 
< Plus points> 
 The number of milk packages sold to consumers * the price of a package 
 The penalty for shortage (that is, for buying contracts which are not fulfilled) 
< Minus points> 
 The number of milk packages sold to consumers * the price of a package 
 
2.3   Auction model 
 
The transaction between the manufacturers and the supermarkets is modeled as a 
double-sided auction. In order to simplify the information necessary to be specified by 
the players, the algorithm for the auction is refined from the old game. In the auction, 
each manufacturer bids several sell offers which specify the minimum price, the max-
imum quantity and the remaining days to best-before date. Each supermarket bids 
several buy offers which specify the milk brand, the maximum price, the maximum 
quantity and the minimum number of days remaining until best-before date. Then, the 
bids are aggregated into the supply and demand curves for the milk packages of dif-
ferent brands and best-before dates, and who buys how many packages at what price 
from whom is determined by the intersection point between the curves. After every 
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auction round, each player is asked whether she/he is satisfied with the result. If at 
least one player was unsatisfied, auction can be repeated at most three times. 
 
2.4   Customer model 
 
Consumers are modeled as computer agents acting according to a simple logit choice 
model including “Not Buy” decision. Their preference on milk packages is calculated 
by an additive model of three partial utilities on the brand, logarithm price, and re-
maining days to best-before date, whose coefficients are determined randomly. The 
number of demand on milk packages is also determined probabilistically, and its ex-
pected value is set to be 900 per day in total. 

3   Experiments and their Results 

3.1   Game Experiments 
 
Informal practice session of the refined game was conducted on March 16, 2018 after 
explaining about the one-third rule to the participants. Then, game experiments are 
conducted on April 9, 2018, with six players. They were students of a graduate school 
of Keio University, Japan, and most of them (except for one, who was given a thor-
ough instruction instead) had participated in the practice session. In the experiments, 
the game was played for five (game) days including three auctions (each of which is 
repeated a few times) in about 90 (actual) minutes. This time length is shorter than the 
length which the old game would have required. The best-before date of milk packag-
es is set to be at the ninth day after production. 

The milk manufactures’ initial settings are as follows; 
 Funds: 100,000 yen (100points) 
 The player can order raw milk every day, and the ordered raw milk will arrive 

at the factory at the final period two days after the order. 
 The initial amount of raw milk is 1200L. 
 There are 1,080 milk packages with different best before dates in the ware-

house. 
 
And the supermarkets’ initial settings are as follows; 
 Funds: 100,000 yen (100points) 
 There are 720 milk packages with different best before dates in the warehouse. 
 There are no milk packages on the shelf. 

 
3.2   Milk manufacture  
 
The game scores gained by the milk manufactures are shown table 1. Hay Fever’s 
score is low, because the player accepted milk package orders more than the raw milk 
amount it has. Therefore, significant shortage was occurred, and penalty had been 
charged. The player seems to have been misunderstanding the rule of the game. 
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Table 1. The final points of the milk manufactures  
 

The names of milk manufactures   Final points 
Snail Milk 203 points (203,090) 
Hommura 159 points (158,827) 
Hay Fever 91 points (90,740) 

 
The average sell prices and numbers of milk packages of each brand which are sold 
from the milk manufacture to the supermarkets in this game are shown in table 2. It is 
noteworthy that the players seem to have tried to sell old best-before date milk pack-
ages at a significantly low price. This behavior may work effectively for reducing 
food waste (Food loss). 
 

Table 2. The average sell prices and numbers of milk packages 
 sold from milk manufactures to supermarkets 

 
The names of milk 
manufactures  

7 days to  
best-before date 

8 days to 
best-before date 

9 days to 
best-before date 

Snail Milk 80.00 yen /  
160 milk packages 

108.56 yen / 
970 milk packages 

114.92 yen / 
760 milk packages 

Hommura 83.00 yen /  
59 milk packages 

107.78 yen / 
860 milk packages 

110.51 yen / 
860 milk packages 

Hay Fever 76.00 yen /  
140 milk packages 

108.70 yen / 
770 milk packages 

111.25 yen / 
960 milk packages 

 
Table 3 shows how many milk packages are wasted at the stage of milk manufacturer. 
The total number of wasted milk packages was 504. No milk packages that are pro-
duced on days -1 and -2 (that is, 2 and 3 days before the game starts) were wasted. 
However, those produced on day 2 were wasted a lot, which were 445 milk packages. 
This result accords qualitatively with the results we have obtained with the old game. 
In this game, the one-third rule is applied, and the waste is caused by the rule. Since 
the auction is conducted once every two days, the packages can only be sold through 
the auction on day 3. If the game is played without the rule, those milk packages may 
be sold at the next auction time.  
 

Table 3. The numbers of wasted milk packages in the milk manufactures 
 

The names  
of milk 
 manufactures  

Production 
day 
 (0) 

Production 
day  
(1) 

Production 
day 
 (2) 

Total 

Snail Milk 0 1 39 40 
Hommura 10 0 195 205 
Hay Fever 30 18 211 259 
Total 40 19 445 504 
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3.3   Supermarket 
 
The game scores gained by the supermarkets are shown in table 4. There were no 
significant differences in the points of the supermarkets.  
 

Table 4. The final points of the supermarkets 
 

The names of supermarkets   Final points 
Tomo's Mil 195 points (194,692) 
Life 197 points (196,786) 
Mindfulness 207 points (206,610) 

 
The average sell prices and the numbers of milk packages of each brand which were 
sold from the supermarkets to the customers are shown in table 5. It is noted that the 
players seem to have tried to sell old best-before date milk packages at a low price by 
for example offering discounts in this game. This behavior may work effectively for 
reducing food waste (Food loss). 
 

Table 5. The average sell prices and numbers of milk packages 
sold from supermarkets to customers 

 
The names of   
supermarkets 

 7 days to  
best-before 
date  

6 days to  
best-before 
date  

5 days to 
best-before 
date  

4 days to 
best-before 
date  

Tomo's Mil 191.21 yen / 
210 milk  
packages 

170.78 yen / 
747 milk  
packages 

169.84 yen / 
430 milk  
packages 

192.14 yen / 
28 milk  
packages 

Life 0 milk  
package 

175.62 yen / 
1005 milk  
packages 

166.73 yen / 
306 milk  
packages 

0 milk  
package 

Mindfulness 174.54 yen /  
153 milk  
packages 

171.13 yen / 
502 milk 
packages 

164.08 yen / 
598 milk  
packages 

178.04 yen / 
112 milk 
 packages 

 
No milk packages were wasted in the supermarkets during this game experiments. 
The total number of milk packages sold in the game was slightly less than the ex-
pected number of milk packages to be demanded by the consumer agents. This means 
that the total milk supply from supermarkets to consumers was slightly insufficient in 
the game, and some opportunity losses were caused instead of the waste. This result 
does not accord with the results we have obtained with the old game, which may im-
ply that the waste caused at this stage depends not only on the commercial rule but 
also on the sales strategy of individual supermarkets. Further, “Honmura” supermar-
ket held 23 milk packages produced on day 3. When the one-third rule is applied, 
those packages will be wasted at the beginning of the next day. 
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4   Considerations and future studies 
 
After the game session, we conducted a survey questionnaire about this game and 
discussed about the one-third rule. For example, in the questionnaire, we asked “Did 
you understand the rule of this game?” Five players answered “I understood it to 
some extent.” And one player answered “Neither yes nor no.” We asked players who 
took the role of manufactures “Did you make the production plan as you expect?” 
Two players answered “To some extent.” And one player answered “I could hardly do 
it as I expect.” We also asked supermarket players “Did you sell milk packages as you 
expect?” All players were answered “To some extent.” Therefore, it seems that most 
students understood the rule of this game and played the game as they expect, so, the 
completeness of this game can be said to be satisfactory high. 
  We also asked questions on the one-third rule, for example, “Do you think we 
should use the one-third rule?” Four players answered “Moderately yes”, One player 
answered “Strongly yes,” and one player answered “Neither yes nor no”. So, most 
players think that the one-third rule should be used in the game. Also, the supermarket 
players tried to sell remained milk packages by drastically discounting them just be-
fore the selling time limit specified by the rule. This behavior led to that no milk 
packages were wasted in the supermarkets during this game session. Thus, the one-
third rule sometimes reduces the food waste indirectly by changing players’ behavior.  
 On the other hand, the total number of wasted milk packages in the milk manufac-
tures was 504. And about 90% of the milk packages produced on day 2 was wasted. 
In this game, due to the one-third rule and that the auction is conducted once every 
two days, it is only possible to sell these milk packages only once. If the game were 
played without the rule, these milk packages could be also sold at the next auction 
time and they might not be wasted. Thus, the one-third rule seems to have caused the 
food waste by limiting sales opportunities of manufacturers in this game. 

The Japanese government implemented a pilot project to investigate the effect of 
loosening the one-third rule in a limited area of Japan from August 2013 to February 
2014 [5]. The target items were drinks and confectioneries. They changed the one-
third rule into the one-half rule in which the selling time limit from the manufacturers 
is set at the half of the time from production to best-before date and no selling time 
limit is imposed on the supermarkets. So, the supermarkets can sell the items until 
their best-before date if they want. As a result, in the supermarkets, the amount of 
waste was decreased for beverages and confectioneries whose best-before date period 
is 180 days or more. However, it was increased for some confectioneries whose best 
before date period is less than 180 days.  

After this project, the government conducted a survey questionnaire to the customers 
about this project. As a result, 88% of the customers support the one-half rule tested 
in this project. However, 12% do not, because they are worried that the items with 
only a short time to their best before date may be bad, or they may not be preserved in 
the storage correctly. 
In the game experiments conducted under the one-third rule, the players tried to re-

duce the waste by discounting the milk packages just before the selling time limit in 
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the supermarkets, and this behavior actually reduced the waste. However, there were 
also items wasted due to the one-third rule. Thus, it seems that what rule should be 
used depends on the length of best-before date period as well as the characteristics of 
the items, and it is also important to consider the consumer behavior. 

5   Conclusions 

The following insights have been obtained from the study: 
 
1) We revised the milk supply chain game. By analyzing the questionnaire after the 
experiments, the effectiveness of the refined game was clarified. 
 
2) When the one-third rule is used, most players try to drastically discount the old 
best-before date milk packages in the game experiments. This behavior led to reduced 
food waste (Food loss). 
 
3) As a fruitful next step, we need to have this game played by people who are work-
ing in a milk manufacturer and a supermarket and examine what commercial rule 
such as one-half rule, one-fourth rule and no selling time limit, would be desirable for 
the milk supply chain. 
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Abstract. An Electricity Market in Japan has been an oligopolistic market since 
the previous century, but it has been a liberalised competitive market due to a 
policy change since 2016. It also has high possibilities to become two-sided mar-
kets with strong wholesalers. The two-sided markets have been researched using 
a mathematical economics model in recent years. The model, however, can only 
deal with one or two players on a market, therefore it has limitations to analyse 
more various players. On the other hand, research projects of dynamic pricing and 
incentive mechanisms have been carried out on power markets. These studies 
have shown interesting results, but they also have limitations to analyse complex 
markets and decision-making processes of market players taking managing con-
ditions into consideration. In this study, we adopt Agent-based gaming to analyse 
them on a two-sided electricity market. words. 

Keywords: Electricity Market, Agent-based Game, Two-sided Market. 

1. Introduction

An ideal electricity market can promote innovation based on free participation and 
selection of consumers and free economic activities done by enterprises, while serv-
ing as collective intelligence where electric power supply and demand can naturally 
be balanced. The government of Japan has clearly announced that it has realised 
liberation for participation of power operators into small consumers such as general 
households since 2016. It would launch unbundling of power generation and distri-
bution during the period around 2018 to 2020. Unbundling of power generation and 
power distribution has been examined in the electricity market. with retail liberali-
zation. 

The purpose of this research is to achieve an efficient market while taking into 
consideration electricity market liberalisation. Additionally, this research studies in-
centive mechanisms for a competitive electricity markets for enabling energy trans-
formation from fossil energy to renewable energy. In this research, social systems 
and infrastructures are referred to as the electricity market platform. Here, the focus 
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is placed on aggregators that bring electricity consumers together as a community. 
And it is also focused on imbalance settlement which is implemented among power 
distribution operators and power producers/retailers for the purpose of supply and 
demand adjustments for renewable energy. 

In a new liberalised energy market old and new energy companies will base their 
actions and plans on the behaviour of their competitors as well as on the (expected) 
responses of the consumer market. We propose using an agent-based simulation of 
a market of consumers as a laboratory setting to study the behaviour of human de-
cision-makers in an energy transition game. 

 

2. Research Background 

In the ICT market which has two sides, consumers and suppliers, platform compe-
titions are being developed on a global basis. These are attractive on the price side, 
the supply side, and the service side. This two-sided market mechanism has been 
analysed by using mathematical models [1][2]. In addition, recently, studies regard-
ing real-time dynamic pricing based on agent modelling and studies regarding in-
centive mechanisms have been made. 

On the other hand, an approach based on a serious game has attracted attention 
in the field of gaming. It might be good to explain that traditional models exploring 
the dynamics of change are less suitable to understand the dynamics of interaction 
in a two-sided market. Agent based gaming offers a tool to explore how parties in 
the energy market make decisions where an artificial population is responding to 
their decisions. An important challenge here is making the behaviour of the artificial 
population realistic. 

An important challenge here is the valid modelling of the population of agents 
in the model. Realistic agent behaviour is important to make an agent-based game 
a tool that provides applicable insights [3]. 

In two-sided markets with consumers and suppliers, platform competitions are 
being developed on a global basis which are attractive on the price side, the supply 
side, and the service side. This two-sided market mechanism has been analysed by 
using mathematical models. However, mathematical models were applied to ana-
lyse market mechanisms with only one or two players [4][5]. Therefore, mathemat-
ical models have limitations in analysing mechanisms with multiple diversified 
players such as consumers. In addition, studies regarding ABM-based dynamic pric-
ing and incentive mechanisms have been in progress. In these studies, however, the 
decision-making process of agents was controlled by an algorithm. For this reason, 
there are limitations in these studies to analyse complicated decision-making pro-
cesses taking into account movements of actual environments, human behaviour 
and complex energy consumers markets, and corporate management conditions. 
Based on these traditional models, in this research, we made an attempt to build a 
two-sided market model for electricity markets by applying agent-based gaming. 
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3. Research Objectives 

Market participants are diverse agents and the market itself also consists of multiple 
competitive platforms; therefore, these things are considered to be multi-agent and 
multi-purpose optimisation problems. Solving such problems requires a multi-agent 
incentive mechanism, while an appropriate approach is agent-based modelling 
(ABM). On the other hand, when the decision-making process of power suppliers 
and aggregators is left to machine agents, the algorithm's capability could affect the 
decision-making results. However, a human-agent participatory gaming method 
which has been used for serious games is more likely to obtain the decision-making 
results that are close to the actual results when human agents as players organically 
connect and consider information which they obtain from models. In traditional se-
rious games, however, environmental changes as the background are determined in 
a deterministic manner. This fact makes it difficult to reproduce the complicated 
movements of an electricity market. 

Given that, through this paper, progress has been made in our present research 
based on the following two points while connecting ABM and serious games and 
introducing an agent-based gaming method which makes it possible to design multi-
agent and multi-purpose models. 

3.1. Analysis of market structure which brings about energy transition 

System design in electricity markets have a significant influence on generation of 
market rulers. Our additional goal is to design a system which is effective for energy 
transition to renewable energy. Design of a mechanism for achieving stable elec-
tricity supply equilibrium based on utilisation of a wide variety of energy sources 
needs to play the role of a platform for maximising the utility for both electricity 
suppliers and consumers. In order to analyse these structures, we use ABM. 

3.2. Comparative analysis of decision-making structures 

While expanding electricity consumers and power producers to multiple agents, 
their behaviour is expressed by using a multi-agent model. With that, we conducted 
comparative analysis on the decision-making results obtained by introducing par-
ticipatory agent-based gaming. By analysing differences brought by each individual 
agent, we evaluated strategies of imbalance adjustment incentives for electricity, 
and government subsidies and tax rate policies. In addition, observing the targeted 
phenomenon not only from a single viewpoint, but from several different view-
points, in order that each phenomenon can be expressed accurately by using only 
one model [6]. 

4. Energy transition gaming model 

In energy transition gaming models based on agent-based gaming models (Fig.1), 
in an electricity market where power producer players and aggregator players 
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participate, power producers make their decisions based on electricity sale prices, 
advertising investments, and plans for power-generation facilities. Sale prices are 
adjusted based on imbalance settlement in supply and demand with electricity dis-
tribution operators. 

Fig. 1.  Energy transition gaming model 

On the other hand, we can expect that marketers, brokers, local public organisa-
tions, and non-profit groups which organise electric needs of consumers in order to 
provide energy management services effectively will participate in electricity mar-
kets. They play their roles as aggregators which serve as a bridge between retail 
players and general households/operators. Aggregators are expected to provide a 
wide variety of services based on advanced energy management systems by using 
smart meters, while developing demand responses and negawatt1 services. This 
might allow aggregators to dominate market circulation in a two-sided market, and 
to have the power to determine not only the price, but also to profit allocation. This 
possibility brings the same structure as IT markets including music distribution and 
smartphone app markets, where fierce competition for dominating markets can be 
caused. Therefore, it is extremely important to study on market system design which 
can promote development of renewable energy and sound market competition. 

The proposed agent-based gaming model is based on the government plan of 
energy market reform in Japan. In this gaming model, the actual participants partic-
ipate in the game playing the roles of power producers, electricity retailers, and 
aggregators. In addition, computer agents also participate in the market autono-
mously as a number of consumer agents. The government agents conduct imbalance 
                                                        

1 Negawatt power is a theoretical unit of power representing an amount of energy 
(measured in watts) saved. 
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settlement based on the predetermined market rules. Based on this gaming model, 
the game participants can experience the complexity of this market and they can 
design a market system while verifying the effectiveness of the system designed. 

Our ultimate goal is to verify whether real-time characteristics are satisfied by 
conducting simulation based on the actual climate data in order to develop further 
verification. 

5. Model outline 

State variables are defined as follows: 
– Electricity suppliers 

Sale prices, discount rates for major clients, investments (advertising, ther-
mal, nuclear, and renewable energy), costs (thermal, nuclear, and renewable 
energy), carbon generation rates (thermal, nuclear, and renewable energy), 
power generation amounts (thermal, nuclear, and renewable energy), oper-
ator attractiveness, carbon gas generated, and rate of power failure occur-
rences. 

– Aggregators 
Sale prices, advertising investment, the number of operators that purchase 
electricity, and energy proportions (thermal, nuclear, and renewable energy). 

– Government 
Norm effect parameters, information effect parameters, network generation 
parameters, and the number of consumers. 

 

Process overview and scheduling are as below. Suppliers generate power and sell 
it to consumers and aggregators. While taking into account the environment of con-
sumers and their intentions toward prices, suppliers determine the power generation 
proportions of thermal power generation, nuclear power generation, and renewable 
energy, electricity prices (discounts for general/major clients), and advertising in-
vestments in order to maximise their own profits. Increase in the proportion of re-
newable energy increases the power failure probability, resulting in paying the im-
balance cost. Additionally, their own competitiveness declines in proportion to the 
power failure probability. 

Aggregators purchase electricity with discounts for major clients from suppliers, 
while re-selling the electricity to consumers. While taking into account the environ-
ment of consumers and their intentions toward prices, aggregators determine the 
power generation proportions of thermal power generation, nuclear power genera-
tion, and renewable energy, electricity prices (for general clients), and advertising 
investments. 

While considering their own preferences for electric power and electric power 
charges, consumers purchase electric power from appropriate suppliers. Consumers 
are network-linked with their acquaintances receiving the norm effect. The govern-
ment determines imbalance prices, business taxes, carbon taxes, and renewable 
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energy subsidies. Based on these, the total amount of carbon gas generated, and the 
entire probability of power failure are determined. The goal of the government is to 
optimise these variables. 

An electricity gaming model was implemented by the agent programming envi-
ronments, NetLogo and HubNet, which was operated from each terminal connected 
to the local network. 

6. Results and discussion 

The left chart of Fig.2 shows the proportion of each energy source, the amount of 
$CO_2$ emissions, and the transition of the power failure probability. In the initial 
stage, the proportion of thermal power generation exceeded 60%; however, it de-
clined gradually, finally going down to less than 40%. This also reduced the amount 
of carbon emissions (The right chart of Fig.2). The first hypothesis, which energy 
transition to renewable source is achieved by players while keeping their profit, has 
been adopted with this result. 

On the other hand, the proportions of nuclear power generation and renewable 
energy power generation increased. This is because of the influence given by the 
energy orientation of consumers. In particular, the proportion of renewable energy 
gradually increased in tune with the orientation of consumers, while it declined in 
the later stages. This result might be because whereas the power generation propor-
tion of each electric power supplier was inclined toward the use of thermal power 
generation in the initial stage, the energy orientation of consumers was about 1/3. 
Therefore, there must have been an incentive that worked where the order volume 
increased by changing the power generation investment according to this proportion 
(The left chart of Fig.3).  

 

 
Fig. 2. Left: Trend of energy source rate, Right: Trend of $CO_2$ and blackout rate. 

However, the situation, which was originally expected that the proportion of nu-
clear power generation decreased, was not observed, while nuclear energy with 
lower cost and carbon gas emissions continue to be relied on. This result shows that 
the management of electric power suppliers gave the first priority to maximising 
their profits, while giving almost no consideration to risks of nuclear power 
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generation accidents. On the other hand, the aggregator agent made profit as well 
as suppliers players, but it could not monopolise the electric consumer market be-
cause one possibility is that the supplier players learnt how to keep their market 
share in competition from the aggregator (The right chart of Fig.3). The second 
hypothesis, which aggregators have ability to control the energy market through the 
share of consumers' power market as well as other two-sided markets, was rejected 
with the result. 

 

 
Fig. 3.  Left: Trend of consumers' energy preference, Right: Trend of players' sales in the power 
market 

7. Conclusion 

In this research, based on agent-based models, serious games, design of electricity 
market platforms, and social network models, we built a model having the items 
below as purposes. 

• Design of competitive electricity market platforms 
• Design of incentive mechanisms for imbalance adjustment 
• Evaluation and examination of mechanism design based on agent-based gaming 

The goal of this study is to clarify decisive factors for making decision of energy 
selection based on human competitive and collaboration behaviour to be helpful for 
an incentive design of energy markets. For the purpose, two hypotheses were set in 
the experiment. First is that energy transition to renewable source is achieved by 
players while keeping their profit. Second is that aggregators have ability to control 
the energy market through the share of consumers' power market as well as other 
two-sided markets.   

Our experiment confirmed that the energy orientation of electric power consum-
ers could give a significant influence on power generation investment of electric 
power suppliers, and the risk of nuclear energy was underestimated. And the first 
hypothesis was adopted and the second was rejected by the experiments through the 
agent-based gaming. These findings enabled us to analyse the decision-making pro-
cess of people and operators, while being able to obtain effective knowledge 
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regarding social ecosystems which disseminate renewable energy and adaptive be-
haviour. In the future, we are going to examine gaming models for system evalua-
tion in liberalised electricity markets including aggregators as electric power whole-
salers.  
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Abstract. The macrophenomenon associated with bullying is characterized by 

the emergence of bullies, the bullied, and a third party that makes up the majority, 

as well as persistent and offensive behavior by the perpetrator against the victim 

as particular agents. To elucidate the mechanism of bullying through agent-based 

modeling, this paper analyzes the structural aspects of the model that are consid-

ered indispensable in reproducing the bullying phenomenon by systematically 

changing the behavioral rules of the model. One of the necessary conditions for 

the model structure is found to be that each agent has the characteristic tendency 

of tuning and excluding behavior, which is modeled using shared values and an 

agent-specific threshold for the tuning and excluding actions. This model suc-

cessfully reproduced the emergence of the third party, as well as the victim and 

perpetrator, during the process of the agents’ actions and interactions. However, 

this model could not reproduce the emergence of the tendency for intensively 

repeated attacks by specific perpetrators against specific victims. Through the 

analysis of various factors, it is concluded that people who are less likely to tune 

with others are more likely to become solo and not belong to any groups, which 

increases the likelihood of being a victim of bullying. The personality conditions 

for becoming the perpetrator could not be fully determined by the simple behav-

ioral rules employed in this study, suggesting that the inclusion of psychological 

viewpoints could be required. Based on these results, the mechanisms and coun-

termeasures for bullying are discussed. 

 

Keywords: Agent-based modeling, Bullying, System structure, Shared value, 

Tuning and exclusion behavior 

1 Introduction  

Although bullying is a crucial social phenomenon, no effective countermeasures 

have yet been established. One reason seems to be that the underlying mechanism for 

bullying behavior is not well understood. There are many previous studies related to 

bullying [1]–[13]. Many studies have focused on the cause of bullying. Some argue that 

the perpetrator is the origin of the bullying, and his or her envy and self-esteem are the 

factors responsible for bullying [1][3]. Others believe that the personality of the victim 

is the cause of bullying. Zapf [3] classified the causes of bullying into three categories, 
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namely the victim, the perpetrator, and the organization. Zapf [3] also argues that bul-

lying can be caused by more than one factor simultaneously; therefore, one-sided ex-

planations should be avoided. He also identified that research into the causes of bullying 

is insufficient, mainly because many reports are based on interviews with victims while 

the perspectives of perpetrators and potential bystanders are not considered. Because 

of the limitations of conventional approaches, there is clearly a limit to how well the 

dynamic characteristics of the occurrence of bullying can be elucidated. 

However, it should be noted that agent-based modeling (ABM) is an effective ap-

proach for studying the mechanisms behind dynamic characteristics of social phenom-

ena. Various features of ABM have been described in the literature [13], such as it being 

an individual-based modeling approach and its ability to deal with heterogeneity. How-

ever, the most essential feature of ABM is that it is a bottom-up modeling method in 

the sense that the artificial society modeled on a computer works, in principle, under 

the same mechanisms as in the real world. The social phenomenon in question emerges 

in the artificial system as a result of the actions and interactions of agents, as in a real 

system. According to one of the authors’ previous works on ABM applied to the mac-

roeconomic system [15][16][17], there exists a specific system structure of the model 

that is indispensable in reproducing the desired macrophenomenon. In other words, the 

class of agents and their behavioral rules, including their attribute variables, are respon-

sible for the emergence of the phenomenon. Therefore, the class of agents and behav-

ioral rules are required to be similar to those of the real system for the model to repro-

duce the desired macrophenomenon. If this requirement is not fulfilled, the ABM can-

not reproduce the phenomenon, even at a qualitative level. We believe the system struc-

ture that is indispensable in reproducing a phenomenon can be elucidated by a series of 

computer experiments in which factors are systematically changed one by one while 

other factors remain constant. Moreover, by elucidating the indispensable model struc-

ture, we can obtain a greater understanding of the causal mechanism behind the mac-

rophenomenon. 

The macrophenomenon associated with bullying is characterized by two features. 

First, the emergence of bullies, the bullied, and a third party, which makes up the ma-

jority. Second, persistent and repeated attacks are conducted by a specific person or 

group, as the perpetrator, against a particular person or group as the victim. Some re-

searchers have used ABM to study the bullying phenomenon. However, few studies 

have attempted to elucidate the indispensable system structure of the model required to 

reproduce the phenomenon. 

Using the ABM approach, this study analyzes the factors within the model structure 

that are indispensable in reproducing the characteristic features of the bullying phenom-

enon.. 

2 Method of Study 

2.1 Model 

The artificial system includes n agents. Each agent has a value vector of size M, each 

element of which is assigned a value of 1 or 0. This vector represents a set of values 
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with M elements, each of which corresponds to traits in the real world covering prefer-

ences, skills, and behavioral patterns, and the value of 1 or 0 signifies whether or not 

that trait is selected or owned by the agent. The value of the kth element of the ith agent 

is represented by ,i k  which is 1 when selected or 0 when not selected. The total num-

ber of selected values for the ith agent is given by the sum of ,i k for all elements, which 

is assumed to range between the upper limit and the lower limit.   

The agent who performs the action and the agent who is the object of the action are 

denoted by the subscripts act and obj. Shared and non-shared values are defined as 

those in which both 
, ,,act k obj k   are 1 or one of the values is 0, respectively. The total 

number of shared values between the active agent and the objective agent is defined as 

the sum of , ,.act k obj k   for all elements. 

Each agent communicates through tuning actions, excluding actions, or doing noth-

ing depending on the action probability which is defined as the ratio of the total number 

of shared values between the active agent and the objective agent to the total number 

of selected values for the active agent.  

In the calculation, a pair consisting of an active agent and an objective agent is se-

lected at random, and the active agent performs one of three actions on the objective 

agent. This will be either a tuning action, excluding action, or doing nothing, which are 

determined at each calculation step depending on the agent’s behavioral rules defined 

in the experimental condition. Repeating this process for all of the agents makes up one 

step of the calculation. During the repeated steps, the pattern of the selected values of 

each agent may change. As a result, the number of selected values may increase in some 

agents through the tuning action, which increases the number of shared values with 

respect to others. Thus, a group of agents emerges in which the members have the same 

set of values. In contrast, excluding actions will decrease the number of selected values 

in some agents, leading to solo agents who do not share any value with other agents. 

In this model, an agent who excludes others most frequently without being excluded 

often corresponds to the bully or perpetrator, an agent who is frequently excluded with-

out excluding others corresponds to the bullied or victim, and the other agents who 

exclude others as well as being excluded less frequently correspond to the third parties 

or bystanders.  

The tuning and excluding actions are defined as follows.  

 

Tuning Action 

The active agent randomly selects one of the k values characterized as 

, ,0, 1act k obj k = = , and changes its own value to 
, 1act k = . However, when the total num-

ber of selected values exceeds the upper limit under this procedure, the active agent 

additionally selects another value p at random from the set of values characterized as 

, ,1, 0act p obj p = =  and changes the value to 
, 0act p = . Thus, the tuning action modifies 

the active agent’s set of selected values to make it closer to that of the objective agent. 

 

Excluding Action 
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The active agent selects one of the values k at random from the set of values character-

ized by 
, ,1, 1act k obj k = = , and changes the value of the objective agent to 

, 0obj p = ,when the total number of selected values of objective is greater than the 

lower limit. Thus, the excluding action modifies the set of selected values in the objec-

tive agent to make it more different from that of the active agent. 

 

Reaction Against Excluding Action 

In addition to the abovementioned shared-value-dependent tuning or excluding actions, 

the active agent performs one of three choices as a retaliation action, namely, an ex-

cluding action, tuning action, or doing nothing toward the objective agent when the 

agent is subjected to excluding action by the objective agent at the previous step. A 

characteristic random number in [0, 1] is assigned to each agent, depending which the 

type of retaliation action is defined by the threshold value of 0.34 and 0.67.   

2.2 Experimental Conditions. 

To elucidate the model structure that is indispensable in reproducing the bullying phe-

nomenon, behavioral rules for the actions of tuning, excluding and retaliation were 

changed as experimental levels. The behavioral rules, as well as parameter values, are 

presented in Table 1.  

The base model is EC5, in which agent-specific threshold values for tuning and ex-

cluding actions are defined as uniform random numbers in the range [0, 1], each of 

which is fixed for each agent. The active agent conducts the tuning action when the 

action probability exceeds the tuning action threshold. The active agent performs the 

excluding action when the action probability is less than the threshold value for exclud-

ing action and the total number of selected values of active agent is greater than that of 

objective agent.  

The models denoted EC1–EC4 and EC6 represent the modified versions for com-

parison with the base model in which the behavioral rules are changed.  

EC1 in table 1 is the case in which agent is assumed to conduct only tuning action 

when action probability is greater than the random number in [0,1] which is defined at 

each time step.  

EC2 is the case in which the rule of tuning action is the same as that employed in 

EC1, while the excluding action is only conducted when the number of shared values 

between the active and objective agents is less than the value in the previous step by at 

least the constant threshold value. This rule of exclusion is the same as that employed 

by Maeda et al. [14]. 

EC3 is the case in which the exclusion action is only conducted when the total num-

ber of values for active agent is greater than that for objective agent, while the rule of 

tuning action is the same as that employed in EC1 and EC2. 

EC4 is the case in which the rule of exclusion action is the same as that employed in 

EC3, while the threshold value for the tuning action defined as being specific to each 

agent. 
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EC6 is the case in which the agent performs retaliation action against exclusion, while 

the rules of tuning and exclusion actions are the same as those employed in the base 

model. 

Table 1. Calculation conditions 

 

3 Simulation results 

The simulation results for each of the simulation condition are summarized as follows. 

In the model EC1, the set of values, which is randomly assigned to each agent at the 

initial state, becomes the same for all agents in the equilibrium state, indicating that no 

conflict between bullies and the bullied emerges with this model. 

In the model EC2, two types of agent emerge which are solo agents, whose set of 

selected values is not coincident with that of others, and agents in a group, where the 

set of selected values is coincident inside the group. However, the calculated result 

shows that agents who exclude other agents more often are more likely to be excluded 

by other agents. Thus, the bullies and the bullied as conflicting agents do not emerge 

under the conditions of this model. 

In the model EC3, a negative correlation emerges between the number of exclusions 

performed by an agent and the number of times that agent is itself excluded. Thus, the 

bullies and the bullied as conflicting agents emerge under the conditions of this model. 

However, the third-party agents who rarely exclude others and are rarely excluded by 

others without being directly involved in the conflict between the perpetrator and the 

victim do not emerge with this model.  

In the model EC4, the victim and perpetrator as conflicting agents separately emerge 

as in the case EC3. However, the third-party agents who are out of the conflict between 

the perpetrator and the victim do not emerge with this model.   

In the model EC5, the third-parity agents are successfully emerged, in addition to 

the emergence of the victim and perpetrator as conflicting agents. Here, the typical per-

petrator is the agent who excludes others most often while rarely being excluded, and 

the typical victim is the agent who is most often excluded but rarely exclude others. 

Model with agent's

threshold of tuning and

exclusion, and the reaction

against exclusion

Model with agent's

threshold of tuining and

exclusion, (The base

model)

Model with agent's

threshold of tuning only

Model with revised rule of

exclusion

Model presented by

Maeda
Model with tuning only

EC6 EC5 EC4 EC3 EC2 EC1

Tuning p(act,obj)>gact p(act,obj)>gact p(act,obj)>gact p(act,obj)>δ p(act,obj)>δ p(act,obj)>δ

Number of

agents
30

Number of

values
100

initial number of

selected values
10

Max. number of

selected values
15

Min. number of

selected values
5

Max. number of

steps
1000000

Number of runs 10

Note: gact:The threshold value for tuning action of the agent, defined by a [0-1] random number.

eact: The threshold value for exclusion action of the agent, defined by a [0-1] random number.

δ：A [0-1] random number

10

Model with agent-specific rules

20

50

10

15

ー ー

Experimental

parameters

ー

5

1000000

Model without agent-specific rules

Name of experimental condition

Behavioral

rules of

agent

Exclusion
p(act,obj)<eact,

m(act)m(obj)

p(act,obj)<eact,

m(act)m(obj)
m(act)>m(obj) m(act)>m(obj) c(act,obj)

t-1
-c(act,obj)

t
>1 ー

Reaction against

exclusion

Tuning, exclusion, neutral,

depending on the agent
ー ー
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The third-party agents are categorized into three types, namely, the agents whose num-

ber of times of exclusion and the times of being excluded are both very small which 

corresponds to the typical bystanders, the agents who are very close to the typical per-

petrator in the number of times of exclusion which corresponds to the reinforcers of 

bullies, and the agents who are very close to the typical victim in the number of times 

being excluded which corresponds to the defenders of the victim.     

 The calculated results also indicate that the number of times an agent is excluded by 

other agents is mainly dependent on the agent’s tuning threshold, with the effect of that 

agent’s exclusion threshold being relatively small. Moreover, agents with lower tuning 

thresholds are more likely to share values with others, and therefore tend to become 

members of a large group and are rarely excluded. Agents with larger tuning thresholds 

are less likely to tune with others and tend to become solo agents, making them more 

likely to be excluded by others.   

Thus, the emergence of the perpetrator, the victim and the third party is successfully 

reproduced with the model EC5, suggesting that the behavioral rules of tuning and ex-

clusion employed in the model EC5 are responsible factors for the bullying phenome-

non. 

In the model EC6, the same tendency as in the case of EC5 is obtained, while the 

influence of the reactive actions is negligible. This indicates that persistent and inten-

sive attacks by the perpetrator toward the victim, which is another feature of bullying,  

cannot be explained by the simple rules assumed in the present model. Other factors 

should be considered to model the agents’ personality, which could be essential in de-

termining the cause of bullying. 

4 Discussion 

The existence of the third party, as well as the perpetrator and the victim, is reproduced 

under the assumption that the likelihood of both the tuning and excluding actions is 

agent-specific, and the exclusion is conducted when the number of values held by the 

objective agent is lower than that of the active agent, as explained in the result of EC5. 

Without these conditions, the third party does not emerge in the artificial society. 

 Based on this result, the basic mechanism of bullying is considered as follows. The 

people in the organization have the tendency of tuning with others and that of excluding 

others as essential characteristics. Due to this tendency as well as the effect of the in-

teraction among agents, the agent who is more likely to tune with others tend to become 

a member of a group with increasing the number of shared values, and is therefore less 

likely to be excluded by others, while the agent who is less likely to tune with others 

tend become a solo agent with decreasing the number of shared value and therefore 

more likely to be excluded by others. Thus, the agent who is the typical case of the 

former tends to become a perpetrator and the typical case of the latter tends to become 

a victim, and others are the third-party agents consisting of bystanders, reinforcers of 

the bullies, and defenders of the bullied. 

 However, another feature of bullying, namely the persistent and repeated attacks 

conducted by a specific person or group focusing on the particular agent is not 
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reproduced in the present model. This indicates some additional factors will be respon-

sible for the emergence of this tendency.  What could those factors be? 

 Based on the present study, such factors are considered to be something related to 

the incentive for the excluding actions. According to the literature [7],[13], such incen-

tive for excluding others could come from the bullies pursuing high status in the peer 

hierarchy. The bullies seem to initiate their attacks when peers are present, because they 

expect positive feedback through verbal or nonverbal cues (e.g. smiling, laughing) from 

the bystanders, which helps enhance the bullies’ peer status. To effectively gain the 

positive feedback from the peers, bullies choose victims who are submissive, insecure 

about themselves, physically weak, and in a low-power, rejected position in the group. 

The factors mentioned above can be taken into account in the present model by assum-

ing additional rules regarding the agents’ behavior, which remains as a future subject. 

 On the basis of present study and above discussions, the following two countermeas-

ures are considered effective; one is the intentional tuning with the victim which could 

help him/her to become a member of a group, and therefore less likely to be excluded. 

Another one is the peers not to reinforce or cheer the bullies so that the bullies cannot 

get positive feedback for their attacks to the victim.   

5 Conclusion 

The macrophenomenon associated with bullying is characterized by the emergence 

of bullies, the bullied, and third-party bystanders, which are the majority. Another char-

acteristic is the persistent and offensive behavior by the perpetrator against a specific 

person. To elucidate the mechanism of bullying by agent-based modeling, this paper 

analyzed the structure of ABM, which is considered indispensable in reproducing the 

phenomenon, by systematically changing the behavioral rules in the simulation. As a 

result, the following findings were obtained. 

The emergence of the third party, as well as the victim and the perpetrator, is repro-

duced under the assumption that each agent has the characteristic tendency of tuning 

and excluding behavior that is modeled according to shared values with others, and that 

exclusion is conducted when the number of values held by the objective agent is lower 

than that of the active agent.  

Based on this result, the basic mechanism of bullying is considered that due to the 

agent-specific tendency of tuning and exclusion actions as well as the interaction among 

them, the agent who is more likely to tune with others tend to become a member of a 

group with increasing the shared values, while the agent who is less likely to tune with 

others tends to become a solo agent with decreasing the shared values and therefore 

more likely to be excluded by others. Thus, the agent who is the typical case of the 

former tends to become a perpetrator and the typical case of the latter tends to become 

a victim, and others are the third-party agents consisting of bystanders, reinforcers of 

the bullies, and defenders of the bullied.   

Despite the success in generating the emergence of the third party, this model could 

not reproduce the emergence of the tendency for intensively repeated attacks by specific 

perpetrators against specific victims. This remains a subject for future study.  
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Based on the findings of the present study, bystanders siding with the victim against 

the bullies is considered an effective countermeasure against bullying, because inten-

tional tuning behavior with the victim could help him/her become a member of a group, 

and therefore less likely to be attacked. 
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Abstract. In this research, an Urban Redevelopment Project Game prototype ver-

sion is developed as a game that concisely represents the tasks and issues in a 

private-initiated redevelopment project based on the right-conversion approach. 

In Urban Redevelopment Project Game, gaming deals drawing up plans to ensure 

project profitability and reaching consensus under conditions of uncertainty. In 

additionally, it analyzes the results of test play and the risk-return attitudes of the 

plans which the players agreed. Through the validity of the game as a decision-

making analysis tool is also discussed. 

Keywords: Right-Conversion Type, Private Redevelopment Project, Urban Re-

development Project Game, Consensus Building, Project Profitability. 

1 Introduction 

The Right-Conversion Type Redevelopment Project described in this paper is consid-

ered to be a system originating in Japan, primarily from the reorganization of arable 

land and the Land Readjustment Project System, and refers to a project scheme institu-

tionalized as the Category I Urban Redevelopment Project under the 1970 Urban Re-

newal Act of Japan [1]. These kinds of redevelopment projects include a concept known 

as “right conversion” in which the rightful claimants of lands and buildings in a site 

exchange the composition of the rights before a project for new rights issued in accord-

ance with the implementation and completion of an agreed project plan. The claimants 

take the initiative to organize the project implementation body, and proceed with the 

project. 
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To put it briefly, the advantages of this type of system is that as compared with the 

"public expropriation" approach which a public sector purchases the whole site of dis-

trict on the strength of the right of eminent domain, the approach based on "right con-

version" has little reliance on any public authority and minimizes any monetary trans-

actions, and for these reasons, it is now drawing attention in developing countries as a 

useful approach for urban development projects. In recent years, as the Urban Redevel-

opment Project System originating in Japan, it has spread in the large cities of develop-

ing countries along with the Land Readjustment Project System by the Japan Interna-

tional Cooperation Agency (JICA) [2].  

The system does have disadvantages such as the need to develop appropriate social 

systems including a legal system to serve as a foundation for right conversion, and of-

ficial valuation. In addition, since decision-making for the project is entrusted to an ad 

hoc group of individual landowners, this raises other issues concerning the competence 

of the project implementation body and the need for consensus building among the 

landowners. These issues bring up the importance of human relations, and gaming sim-

ulation offering “learning by doing” is an effective tool [3][4]. A gaming prototype with 

a focus on the Land Readjustment Project System has also been reported in past studies 

[5][6]. 

This paper explains the Urban Redevelopment Project Game (URPG hereinafter) 

used for the simulation of collective reconstruction projects in urban centers in Japan. 

URPG has been developed on an experimental basis by taking into account the tech-

nology transfer support available in the Redevelopment Project System. 

The following sections describe the outline of the URPG prototype version, and 

analyze the results of test play and the risk-return attitudes of the plans, which the play-

ers agreed through gaming. The validity of the game as a decision-making analysis tool 

is also discussed. 

2 Modeling of URPG 

The theme of gaming is consensus building to complete a project plan exposed to risk. 

Accordingly, we modeled URPG by paying attention to the following three points. 

(1) Characteristics of typical Right-Conversion Type Redevelopment Projects 

led by private landowners: Fig. 1 explains the outline of a project scheme assuming a 

typical Japanese Category I Urban Redevelopment Project (hereinafter, “legal redevel-

opment”) and undertaken on the initiative of private landowners, in which a local gov-

ernment is not a rightful claimant. 

The project implementation body consisting of all private landowners internally 

prepares a right-conversion plan based on the law and has a business scheme in which 

the main revenue items are sale of reserved floors and public subsidy, and the main 

expenditure items are research design/land improvement costs, and construction costs. 

It is a mandatory condition that at the completion of any single project, there must be 

no deficit. 

If there is no purchase of the land due to a landowner moving for the project imple-

mentation body, the land purchase costs will not be included in the expenditure items, 
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and in many cases where a public subsidy is provided, the site survey, physical planning 

and land improvement costs in the expenditure items will often be set off against the 

public subsidy in the revenue items. For the above reasons, the scheme can be simpli-

fied so that the revenue from the sale of the reserved floors covers the expenditure of 

the construction costs; however, this is exposed to a risk resulting from a time delay 

between the expenditure and the later revenue. This is the greatest feature of recent 

redevelopment projects in Japan. 

 

Fig. 1. Explanatory scheme of the Right-Conversion Type Redevelopment Project 

(2) Gaming assignment: The profitable completion of a small-scale redevelop-

ment project by three private landowners: Assuming legal redevelopment by pri-

vate-initiative, URPG deals with the situation of a relatively small-scale redevelopment 

project by three private landowners as a gaming assignment. (Fig. 2) 

However, to simplify by playability, it was decided not to have an option allowing 

any landowners to withdraw in the middle of the project. In other words, this scenario 

means that all landowners gain similar profits or losses depending on the success or 

failure of the project. 

Simplification was also ensured again by designing URPG not to incorporate any 

dynamic processes of the project, and to eliminate phased consensus, which is a dis-

tinctive feature in actual redevelopment projects. 

During the gaming, any “requests” to be included in a plan and any “risks” to which 

the project is exposed are symbolized and represented by cards. A request card shows 

an additional item that a landowner player wants to have incorporated into the project 

plan, and it has no market exchange value. However, since a request card also represents 
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a ‘value in use’, e.g. some requests might provide a motivation for participation in the 

redevelopment. Moreover, pursuit of profits is not necessarily the prime motivator; con-

sequently, request cards have been introduced as an additional feature for each land-

owner player. 

The risk cards concisely represent project risks resulting from time delays; more 

specifically, fluctuations to the construction costs, land prices, and reserved floor mar-

ket. When drawing up a project plan, all cards are disclosed, and before the assessment 

of success or failure of the plan in the final stage, they are randomly selected from the 

card deck. 

 

  

Fig. 2. Gaming assignment 

(3) Agreed plan as a composition of players individual plans: Key concept for 

post-play analysis: We focus on a post-play analysis of URPG. This is the formation 

of an agreed project plan; at the beginning of gaming, each landowner player prepares 

their own desired project plan (hereinafter, an “individual plan”), and then, through 

negotiation and consensus building, they draw up an agreed project plan (hereinafter, 

an “agreed plan”). 

From the viewpoint of systems theory, this situation is a dance-type negotiation in 

the three-player hypergame situation, because each individual plan reflects personal 

preferences, but does not recognize other players’ preferences accurately [7]. Note that, 

in actual cases of a redevelopment project, march-type negotiations based on multi-

phase consensus become common practice; therefore, overall the simplified game rep-

resents a fictional scenario that is rarely seen in reality. 

Although how players build their consensus will vary, for both the individual plans 

and agreed plan, by conducting risk simulation using the information on the risk cards 

disclosed during gaming, it becomes possible to analyze the risk-return attitudes incor-

porated in the plans. 
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All plans are required to satisfy the Project Profitability condition, namely, esti-

mated project revenue will be higher than the expenditure, but because of the simplified 

gaming with a focus on consensus building among the landowners, additional require-

ments were set, which were to satisfy the following conditions: Inner Equality condition 

(the property ratio among the landowners remains the same); and Post-project Property  

Improvement condition (for all landowners, the post-project property will not de-

crease). Moreover, to check the project profitability, dedicated Excel sheets were pre-

pared. 

3 Outline of URPG 

In this game, three landowner players collaborate to draw up an agreed group plan for 

a redevelopment in the midtown area of Nagoya City, and then proceed with the project 

based on this created plan. URPG mainly consists of Lego blocks, game tools, and Ex-

cel worksheets operated on a notebook computer. This URPG assumes a Category I 

Urban Redevelopment Project through voluntary enforcement. 

The key gaming concept dealt with is a redevelopment plan, comprising the fol-

lowing three items: (1) development plan (floor-area ratios, intended use of the reserved 

floors, building areas, unoccupied land ratios, number of floors, and construction con-

tract); (2) incidental facilities (car and bicycle parking lots, public squares, and side-

walks); and (3) building performance (security, disaster prevention, and aesthetic per-

formance). 

The game flow has the following five stages. 

(1) Presentation of the pre-project site conditions: Within the site, three build-

ings, a “residence,” an “office building,” and a “retail store” are located in close prox-

imity. Each player owns one building (Fig. 2). This game condition is a fiction but 

considering Nayabashi-higashi, Nagoya case study [8]. 

(2) Creation of an individual plan: Each player creates an individual plan based 

on the “conditions around the site,” the “situation for their type of building,” and “their 

own ideal scenario for the development.” Before creating their plan, they select five of 

the prepared request cards and incorporate them in their individual plan. However, dur-

ing the plan creation, if a player assesses a request is redundant, or may prevent project 

profitability, the card is discarded. Players are also informed of possible risks in the 

form of risk cards while drawing up their plans. 

(3) Creation of an agreed plan: The three players now hold discussions to form 

a consensus. Players must take into account the occurrence possibility of risks on the 

risk cards while drawing up the agreed plan. 

(4) Occurrence of risk events: The facilitator randomly selects risk cards and in-

forms the players of any economic change event, such as fluctuations in land prices and 

construction costs, and the likelihood of reserved floor sales. 

(5) Assessment of project success or failure: Finally, judgment is made for 

whether the agreed project plan satisfies the profitability criteria. If it is satisfied, the 

project is a success, if not, the project has failed, and the game is ended. 
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4 Analysis of the plans 

After the game has ended, it is possible to analyze and evaluate the plans created during 

the play. The probabilities of the agreed plan and initial individual plans showing a 

deficit were calculated by risk simulation applying the Monte Carlo method; the risk-

return attitude included in each plan was analyzed. 

(1) Analysis summary: In order to evaluate the business feasibility of the project 

decision, now we focus the expected value of the surplus/deficit rate (surplus or deficit 

amount/total project costs), or Profit Rate. Probability distribution pattern of these rates 

of both of the individual and agreed plans can be drawn by Monte Carlo simulation, 

and differences in the risk-return attitudes observed in the plans is examined. 

Ten thousand trials were conducted using random numbers for the values of eco-

nomic changes occurring during the gaming; expected values (return) of the sur-

plus/deficit rate and the standard deviations (risk) representing their variation were 

found. When considering the nature of commercial transactions, it is often said that 

returns entail risk; therefore, it can be stated that returns and risk have a positive corre-

lation. For this reason, the axes crossing the 2nd and 4th quadrants show commercial 

success or failure, and the axes crossing the 1st and 3rd quadrants orthogonal to the 2nd 

and 4th can be considered commercially indifferent (Fig. 3). Based on these premises, 

the analysis results were examined. 

 

 

Fig. 3. Risk-return planar plots of the project plans 

(2) Individual plan analysis: The average was assumed as the origin. Fig. 3 shows 

the simulation results for 18 individual plans in 6 test plays. 
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Characteristics were found from the differences in the number of requests incorpo-

rated in each plan. In the 1st quadrant of successful business projects, three out of the 

seven plans had only three requests, and in the 4th quadrant of low performing business 

projects, three out of the four plans included all five requests.  

These results confirm that some players included fewer requests in order to realize 

secure and highly profitable plans, while other players, by including all requests, cre-

ated insecure and low-profit plans. The higher number of requests incorporated in a 

plan not only affected its business success or failure, but also demonstrated the differ-

ence in player risk-return attitudes. 

(3) Agreed plan analysis: When a focus was given to the agreed plans in Fig. 3, 

just like the individual plans, a plan with fewer requests had higher security and profit-

ability; in contrast, as requests increased, uncertainty rose, and profitability fell. These 

results as well confirm the number of requests in a plan relates to its commercial success 

or failure and shows players’ risk-return attitudes. 

There was an exception, just like Group 1 (1G), Group 4 (4G) had seven requests, 

the lowest number, but despite this similarity the return was a deficit. Although the 

requests were fewer, this case resulted in poor business performance. Interestingly, a 

survey separately conducted after the gaming revealed a very low level of satisfaction 

with this agreed plan; it could be considered that this unsatisfactory consensus building 

had an adverse effect on the project feasibility of the agreed plan.  

(4) Consensus building analysis: The relationship between the initial plans of 

landowners and their agreed plan were arranged on a risk-return plane, and analysis 

carried out to assess consensus building. 

 

 

Fig. 4. Consensus building analysis 

Fig. 4 shows the transition of the returns and risks of the G1 and Group 3 (G3) 

plans, both of which had a distinctive consensus building process. In G1, during the 

discussion, landowners A and C focused on profitability and persuaded landowner B, 

who emphasized requests. The final agreed plan is positioned to the left side of the A, 

B, C triangle, and was developed to further reduce risk. This indicates that the 
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consensus building process worked favorably. In contrast, G3 is a case where discus-

sion centered on landowner A, who strongly stuck to their plan; as a result, the agreed 

plan is positioned slightly to the right of the A, B, C triangle. The group’s discussions 

resulted in a decline of both risks and returns, indicating that consensus building worked 

in a negative way. 

5 Conclusion 

In this research, a URPG prototype version was developed as a game that concisely 

represents the tasks and issues in a collective reconstruction situation, which is a typical 

example of a private redevelopment project based on the right-conversion approach. In 

URPG, gaming involves drawing up plans to ensure project profitability and reaching 

consensus under conditions of uncertainty. 

URPG is a playable game that deals with one “ideal (simplified)” type of consensus 

building among landowners in a right-conversion type redevelopment project led by 

private initiative. 

Regarding the plans during URPG play, planar plotting of the risk-return attitudes 

enabled analysis of decision-making after the conclusion of the gaming. In addition, 

plotting of the individual and agreed plans of landowners allowed analysis of consensus 

building. 
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Abstract. This chapter discusses two case studies, which are part of our initiative 

to promote gaming simulation in Romanian business and educational settings. Our 

goal was to adapt “City of Emotions”, an urban planning gaming simulation, to 

other intervention and learning contexts. The first case study analyzes an 

organizational change intervention, where “City of Emotions” was adapted for the 

entire management team of a public Romanian company, in order to develop shared 

leadership and to help them find common ground for business innovation. Our 

second case study highlights the benefits of using “City of Emotions” to teach 

students about participatory processes and about the benefits of learning through 

interaction, as well as reflection in and on action. Feedback from participants in 

both situations was positive both with regard to their somewhat new experience 

with gaming simulation, and with regard to their learning outcomes.    

Key words: Participatory processes, Organizational innovation, Collaborative 

learning, Reflection in action, Reflection on action        

1  Introduction     

Romania is still shy about gaming simulation. There is immense willingness to keep 

up with global changes and developments in all fields and, especially among 

younger people, there is openness to everything that is “cool”. In a time where gam-

ing simulation “expands its borders” [1] wide enough that there is urgent need for 

integration of both application and research within a cohesive game science para-

digm [2] games, gaming and simulation are all “cool” words. So, just mentioning 

1 Corresponding Author 

2 The two authors contributed equally to the present the paper. 
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“gaming simulation” seems to make everything more appealing, both in business 

and education. But, people generally have little experience with it. They usually 

think they know what it entails, but are never quite prepared when having to partic-

ipate. This is especially true in public organizations, which are still mostly bureau-

cratic, and equate complicated processes, seriousness and rules to effectiveness and 

performance. In educational settings, students generally expect to have interactive 

learning sessions, but don’t usually give a lot of thought to learning outcomes. Nor 

do they recognize the value of reflexivity in learning, or understand the learning 

process as social interaction [3, 4]. Hence, in our experience, people here leave a 

gaming simulation situation a little dazed, and a lot excited. Dazed, because they 

can hardly believe that such a fun, carefree environment and activity could actually 

produce insights, drive change, and could facilitate reflexivity and learning. Excited, 

because Wow, it’s actually possible! So, Romania is still shy about simulation and 

gaming, but the people are also eager to experience it.  

This paper strives to show how “City of Emotions” [5], was adapted to serve as 

a powerful intervention and learning tool in other settings, than the original urban 

planning model was built for. While the research questions that drive our investiga-

tion are relevant for both case studies, the purposes of the two situations are differ-

ent, and so, from a theoretical standpoint, the relevant concepts also vary.  

Considering this, we chose to structure this chapter as follows: we first briefly 

discuss the method behind our research and describe the frame of the game; then, 

we discuss the two case studies, explaining our game design and debriefing adapta-

tion choices. Within each study we discuss the relevant concepts used and their the-

oretical grounding, and present participants’ perspective on their experience of the 

gaming simulation. Finally, we integrate our findings from a facilitation standpoint, 

we discuss some of the lessons learned and some of the challenges we were faced 

with, and we conclude with some suggestions to overcome those challenges in fu-

ture endeavors.         

2  Method 

In his discussion on the categories of gaming simulation applications Kriz [6] 

discusses the science of game design perspective that emphasizes the usability of 

gaming simulation applications. It is here that we position our work, since our ob-

jective was to test the application of City of Emotions to other practical contexts. 

We employed a case study method [7] for our research since it was most suited to 

the research questions which guided both our intervention and its current analysis, 

are: Is it versatile enough to serve its purpose in both organizational and educa-

tional contexts? Does the mechanism of the game still work in these different set-

tings? Does the model suit the different learning outcomes, each setting requires? 

What are the challenges that stem from the adaptation process, and how can we 
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overcome them? One overarching, meta- research, question refers to the applicabil-

ity of gaming simulation in the, still bureaucratic, organizational Romanian envi-

ronment and the, still teacher-centered, educational system.  

The data for our analysis was gathered from debriefing sessions and written feed-

back from our participants, as well as video recordings of their interactions where 

recording were allowed.  

We used a theory driven approach [8] to the evaluation of the gaming situations 

for each application of City of Emotions. This facilitates the theoretical integrity of 

our work. It guided our intervention, and its’ analysis of it, by offering the theoret-

ical concepts and behavioral manifestations to look for when seeing the “game in 

use” [9, 10]. Before we move to our findings, the next section briefly discusses the 

model of City of Emotions, which we then adapted.  

2.1  City of Emotions  

The idea behind “City of Emotions” [5] is that places and spaces can generate emo-

tions or are associated with emotions. These might vary from individual to individ-

ual. For some of us, thinking back to our grandparents’ house may bring along joy, 

happiness, a feeling of being carefree and daring. For some, it may evoke longing, 

or even sadness. If we refocus this at the community level, the variation in emotions 

occurs between the different groups of people who are a part of said community, as 

well. Young mothers may feel safe, because their neighborhood park is well kept 

and well lit. Teenagers may feel excited they have a place to hang around and con-

duct mischief, and their mothers’ relief that said mischief at least happens some-

where close by, guarded and safe. Variation in the emotions a space may elicit does 

not necessarily mean contradiction between them. It does, however, suggest that 

there are different perceptions of one singular space. That we have different per-

spectives, interests and needs in relation to the spaces and places we inhabit. A 

community, a city, implies putting together a large variation of points of view, 

needs, interests and requirements [11]. “City of Emotions” highlights these varia-

tions and offers opportunities to understand them. As such, it was previously used 

in different urban planning contexts to facilitate participatory processes.  

     The gaming simulation was built to accommodate a various number of partici-

pants, working in groups. The task of each group is to design their own neighbor-

hood, and to use as a starting point a certain emotion they feel their real living space 

gives them or, as an alternative play, an emotion they would like to associate with 

their ideal living space. As a group they have to decide whether they want to reflect 

a current or an ideal space, which emotion they what to reveal, and then actually go 

through the urban design process. Once each group has a finished product (their 

neighborhood), the groups have to come together and build one city composed of 

all these neighborhoods/ emotions which then they will all have to live in. This 
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means negotiating ways to integrate sometimes different spaces and sometimes con-

flicting emotions and values. It is this process of integration and its’ debriefing, that 

has an impact on participants and that underlines the importance of participatory 

processes for creating shared living spaces and communities. It is in this format that 

“City of Emotions” has proven to be a powerful tool for initiating and emphasizing 

participation in real life urban planning processes  [12]. 

 

 

 

3  Findings from Two Case Studies 

3.1  Organization of Emotions (Case study 1) 

 

The first case study focuses on the adaptation of the urban gaming simulation for 

organizational contexts. More specifically, we used it as a means to help develop a 

common understanding of an organizational context, uncover hidden assumptions 

with regard to leadership and build common ground for organizational innovation.  

     In September 2017 we were asked to facilitate a workshop on leadership devel-

opment for the entire management team (15 participants) of a public company in 

Cluj-Napoca, Romania. We planned the workshop session around the functional 

leadership model [13], and expected to work specifically on developing leadership 

behaviors within small teams. At the very beginning of the workshop we discussed 

their expectations with regard to learning outcomes. In this process two main issues 

emerged: they wanted to be better leaders for their respective teams and they were 

interested in learning about culture and its’ impact on their role as leaders. As we 

went further into this process, an unexpected (for us as facilitators) opportunity 

arises. It was the very first time where the entire management team was there within 

the same learning and development context. As one of the participants stated “We 

have never really been in this situation before, with all of us in one room, and actu-

ally sharing our individual problems in such an open way”. And because of this we 

decided to shift the focus of the workshop from developing individual leaders to 

developing a leadership team. We employed what Schein [14] describes as process 

consultancy. In Schein’s perspective, the role of the consultant is to offer organiza-

tional members the context for in-depth exploration of their core assumptions. This 

exploration starts by encouraging them to identify important cultural artifacts (i.e. 

physical space, organizational structure, processes, and procedures) and then asking 

them why they do things the way they do them. This leads to exposing shared values 

and furthermore, to uncovering the most implicit level of organizational culture, 

core assumptions. And this is where we found an appropriate place for “City of 

Emotions”.  

      Even at this stage it was apparent that communication among them was stilted 

and they were uncomfortable in the workshop situation, due to the group situation. 

A new wave of employees had come a few years before, and the entire company 
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was divided between the “new ones” and the “old ones”, even at the management 

level. There were trust issues, gossip and people didn’t take responsibility for their 

work, saying that it is fully controlled by the upper management structure (the CEO) 

and they had no input.  

    Considering our new focus on developing a team of leaders, the objective we 

formulated for the game was to offer a space for them to start and actually interact 

as a team, and in a productive manner. 

    We drew on their input in this initial discussion to build our conceptual map for 

the design adaptation process [15]. From a team science approach, building a team 

involves creating a history of interaction [16], developing an inclusive communica-

tion and social network, creating a psychological safe environment which facilitates 

communication [17]. This in turn creates the opportunities for team cognition de-

velopment (i.e. shared mental models, cross-understanding [18, 19] and, finally, the 

development of an innovation oriented culture through norms which encourage cre-

ativity and exploration, experimentation and autonomy, and don’t punish failed in-

itiatives [20].  

    With this in mind, we formed two teams of 7, respectively 8 participants, and 

asked them to imagine their ideal organizational department based on a certain emo-

tion they want it to reflect, and hence, a set of values they want to build that depart-

ment on. We then asked the two groups to integrate the departments within the same 

organization. There were no other alterations to the structure of the game, except 

for the replacement of the city with the organization, which we found to be the more 

salient context in this particular case. We did however exclude the option of de-

scribing their organization and report the current emotions associated with it.  

      Firstly, we did this because it provided a clean slate for them to build upon. They 

were obviously uncomfortable with sharing problems with the group and they were 

mistrusting, so this alternative increased their willingness to offer their input. Sec-

ondly, from a design thinking standpoint, this approach may facilitate organiza-

tional innovation [20, 21].   

      Innovation, they say has its own governing laws which imply uncertainty and 

explorations, as opposed to the general order and stability organizations tend to 

strive for. This is also very much in line with the complex adaptive systems view 

on organizations, which states that effective systems function “on the edge of chaos’ 

in that they continuously balance structure and flexibility [22]. While rules and 

norms that grant stability and certainty are important for the execution functions of 

an organization, they are also rooted in the past, built upon past experiences. For 

innovation to occur solutions should diverge from the past, not reinforce it. Hjorth, 

Strati [23] support this idea further by stating that “you can deal with gaps by im-

posing a template, picked from practice or habit, and in this way cement over the 

crack, or you can relate to it affirmatively by bending open the crack, to move into 

the open and embrace playing”. We believe the design model of City of Emotions 

does just that: it creates the opportunity to break from known scenarios, routines 

and norms and step toward a new realm of possibilities. This is essential for inno-

vation to occur [21]. 
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      Debriefing was focused at the beginning on their descriptions of their respective 

ideal department. Unlike the products of the participants in our second case study, 

and without specific input from us, they did not draw an ideal physical space, but 

used instead metaphors. For one group, it was a colorful depiction of a hot air bal-

loon, and they explained it represented freedom. For them, freedom means creativity 

and autonomy in their work. The weights on the side of the basket keep them 

grounded in reality and focused on their objectives. The basket itself, keeps them 

together as a team. The other group drew a diamond. The feeling they invoked was 

excellence, represented by the purity and brilliance of the diamond. The sharp edges 

represented performance and the many facets, the many different individuals. When 

trying to put them together in the second stage of the simulation, they predictably 

had a hard time doing it and, in the end settled on a compromise solution of allocat-

ing the different representations to different facets of the business (i.e. accounting 

is the diamond). Hence, in the second stage of the debriefing process we asked if 

there could have been an alternative solution to merge the two visions and this of-

fered them their first shared insight: “we have no common ground or understanding 

of where we want this company to go”. Building on that, we encouraged them to 

share their own perceptions on the current situation and found that even that was 

lacking. All of the information about strategy, vision is with the CEO, and while 

they got glimpses of it, they did not have the whole picture. Moreover, this inquiry 

process led to other insights into their current functioning. When discussing the 

open values of their company, innovation was top of mind for our participants. It is 

also one of the declared company values on their website. However, when we went 

into details with regard to how that value is incorporated and reflected by their daily 

work, they were stumped to offer any concrete examples. “We have procedures we 

need to follow... they don’t afford much innovation”. Once some of the core as-

sumptions and values were uncovered, we entered the final debriefing stage. This 

focused on using their interaction within the workshop setting as a proxy for under-

standing patterns in their still group of people, and not yet team. We relied on the 

conceptual model of the simulation to discuss team emergent states and processes, 

their current interaction patterns and steps to build a team.  

   From the perspective of team development and collaboration, during the 3 days 

following the gaming simulation we could see an increase in the amount of infor-

mation they were willing to share and in advice seeking behaviors. These could be 

the very first steps into building psychological safety and trust. The social network 

of communication within the group was also more inclusive by the end of our ses-

sion. Their written feedback was positive with regard to the entire session and some 

of the more common insights they reported were with regard to their unbelievable 

lack of common ground, as well as the need to further explore opportunities for 

them to work in a more integrated manner and increase cooperation at the manage-

ment level.  
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3.2  City of the Youth (Case study 2) 

For our second case study we are going to focus the discussion on the debriefing 

section of the game. In terms of structure and game processes we followed the in-

dications of the original design. The participatory framework behind it, which forms 

the conceptual model of the game, was also entirely implemented. Our audience 

was however different than its usual architects and urban planning specialists or 

students. We played the game in two different classes on educational psychology. 

The purpose of the class was to teach students how to teach and hence, we added a 

secondary purpose for City of Emotions - that of introducing gaming simulation as 

a tool and methodology for their future work as educators.  

For most of our participants (35 students), this was the first experience with gaming 

simulation. We discovered this in a brief session before the game where we dis-

cussed what efficient learning meant to them. Their responses were mainly along 

the lines of “understanding” the information they are supposed to learn. Moreover, 

we explored issues like who is responsible for generating the information and 

knowledge, and in their view, this was mainly the teacher. They extrapolated on 

their role in the learning process and they understand it as being an “active role” in 

the sense that they ask questions, and further their knowledge through independent 

studies. When asked what they believe is the role of their peers in class, they stated 

that responsible behavior, as in paying attention and not disturbing the class should 

be shared by all. Sadder still, when reflecting back on their experience with inter-

active teaching, they report a proper usage of presentation skills by the teacher, a 

friendly class environment and teacher enthusiasm.   

   We believe that, when it comes to educational settings, the main challenge stems 

from how students understand and perceive learning. Due to prior experience and 

the way in which our educational system is built, they expect learning to entail a 

process where the teacher has all the information, knowledge and expertise and, 

during teaching he or she imparts said knowledge to students. As is, they are by-

standers whom, depending on their own motivation, effort and intellect, can absorb 

more or less of it. They rarely understand that learning is an interactive process and 

that they are as much responsible for the outcome as the teacher is. This is what 

Klabbers [3] refers to as learning through acquisition, where one accumulates infor-

mation, as opposed to learning through interaction, where one learns to produce 

structures which are self-organizing and which serve as contexts for action. Both 

are needed and should be integrated within the learning space.  

   Schon [24] introduces a differentiation between reflection on action and reflection 

in action. The former refers to the analysis post event, while the latter emphasizes 

the importance of paying attention while the event takes place and you are still able 

to influence actions and results. While case studies in class offer opportunities for 

students to think how they would react as professionals in a certain situation, it does 

not offer the ground of being intentional about your actions and decisions when it 

counts. Gaming simulation on the other hand highlights just that.  
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Hence, we ran the gaming simulation and proceeded to debrief it for underlying 

the participatory processes they went through. The focus here was on their own 

feelings and emotions related to the space they designed and how they were in ac-

cordance/ or in contradiction with the space designed by their colleagues. We then 

asked them to think about how easily, or not so easily, they were able to integrate 

all the different components of their collective design. We asked them to analyze 

the negotiation processes they went through and to try and reflect on the different 

perspectives they had to caliber. Finally, we asked them to identify different settings 

where such conflicting points of view could emerge. They were easily able to ex-

trapolate outside of the classroom and provide examples from organizational set-

tings or community settings. At this point we led the debriefing towards their learn-

ing process and asked them to pin-point key moments in the simulation game that 

had an AHA effect for them personally.  

Furthermore, we emphasized that reflecting on the learning experience is in fact 

learning in itself [4]. To conclude the debriefing session we asked them to imagine 

they were the teacher and to address the simulation from a critical perspective. What 

would they have done differently in the facilitation? What would they have focused 

on and discussed during debriefing. Their feedback at the end of the session was 

positive in terms of the experience and they stated that they would support a curric-

ulum that integrates such teaching methods.  

4  Discussion - The Good, the Bad, and the Ugly 

As with any other experience, some of our work flowed seamlessly, some was bad 

and some was quite ugly. In this final section of our paper we tackle our findings 

from a facilitators’ point of view and we wish to underline the main challenges we 

were faced with. We dub them challenges, and not insurmountable problems, as we 

believe they can be overcome. Being the optimists that we are, we will start with 

the good. We can safely state that the general answer to our research questions is 

Yes! Yes, City of Emotions is versatile enough to respond to the different needs of 

contexts such as organizational and educational settings. Yes, the design model be-

hind it and the gaming simulation mechanism is sturdy enough to fully respond to 

the different learning challenges and needs. And yes, gaming simulation is a pow-

erful enough tool to overcome cultural and systemic tars that mar the current Ro-

manian culture and environment. We found enthusiasm in our students for new (to 

them) methodology, and we found eagerness in our workshop participants for a new 

way of thinking and doing.  

      And now the bad! Thankfully, the bad was not all that bad at all. Mainly the 

issue we found with our student group was their unease with the drawing part of the 

game. City of Emotions was built for architects and urban planners, and perhaps for 

them drawing comes natural. The immensely successful Parcobaleno Project [12] 
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involved children, and children have no boundaries when it comes to play and play-

ing. Our students were more sat in their ways and they generally defined themselves 

as “non artistic”. It was a limitation they imposed on themselves. We overcame it 

by encouraging them through the drawing process and by insisting that anything 

goes. And it mostly worked. Another issue that was problematic was with the time-

frame of the game. A regular class session takes two hours and that was the time-

frame we had to work with. In the original version, with art prone people involved, 

this is enough to run the game. However, given the time they needed to overcome 

their artistic complex, and considering the dual focus of our debriefing on both par-

ticipatory approaches and gaming simulation as a worthy teaching and learning 

methodology, that given time-frame was a challenge. We don’t recommend altering 

the design as to exclude the drawing, since it is integral to the gaming simulation 

mechanism and, as such, invaluable for the debriefing stage. We do however sug-

gest adjusting the time-frame in such a way that it allows for a proper run of the 

game and taking into account the background of the participants when doing this.  

     And finally, and inevitably, the ugly! Unsurprisingly, our ugly was found in the 

organizational setting. Thankfully, it was not a participant related problem, nor was 

it related to the run and facilitation of the simulation game. Unlike “the bad”, which 

discusses issues related to the implementation of the game, “the ugly” pertains to 

the larger organizational context. Schein [14] talks about the importance of obtain-

ing organizational and leadership commitment, and Klabbers [9] states that identi-

fying the Problem Owner is one of the first steps in the gaming simulation design 

process. This ensures an understanding of the objectives of the simulation by all 

parties involved as well as facilitates long term implementation of learning out-

comes. While we believe we have obtained commitment from our participants and 

have run the game in accordance to their needs, the CEO was never integrated into 

the development process. In our understanding part of the problem, to begin with, 

was his unwillingness to release control and encourage initiative. As such, we are 

confident that we have raised awareness among our participants, and have chal-

lenged their mental models with regard to their functioning as a team. However, 

since we currently lack follow-up data, we are cautious in declaring a completely 

successful intervention in terms of organizational cultural changes and innovation. 

To mitigate the potential negative effects this has is a question of obtaining organi-

zational commitment [9] just as with any other organizational  intervention process.  

     Extrapolating on “the ugly”, we included in our debriefing sessions a short sec-

tion on the shyness toward gaming simulation that we were faced with in different 

contexts. Their hypotheses and our experience in other organizational settings lead 

us to believe that the reason for it could be poor practice. When it comes to business, 

companies, more often than not, acquire training programs based on opportunity, 

cost-effectiveness and fads, rather than strategic planning of their HRM programs. 

Training exercises are often evaluated in terms of participant satisfaction and the 

fun they had. Not all practitioners take the time for proper debriefing. Moreover, 

from a gaming simulation standpoint, “the primary function of gaming is not infor-

mation transfer, but influencing thought and action” [25]. This does not happen 
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when debriefing is overlooked or treated as a byproduct. If there is no careful 

thought out debriefing process, we can’t really say it was a gaming simulation at 

all. And in the absence of a proper design process and of thorough debriefing, gam-

ing and training exercises are exactly what Klabbers [25] coined “a box of tricks”. 

So people in business mostly expect to have fun, maybe learn a few new tricks, but 

don’t expect real change to occur.      

5  Conclusions 

For our concluding remarks we want to restate our positive experience with the 

adaptation of City of Emotions. It is a highly versatile frame game, which easily 

engages participants with different backgrounds and experience. Because of its de-

sign that allows for great interaction among the participants, in the debriefing ses-

sions we facilitated we were able to uncover and highlight a variety of processes 

and emergent states at team level. At the same time, it is a powerful tool for creating 

awareness at the individual level as well. In future endeavors we plan to extend our 

pool of participants and collect further data, both qualitative and quantitative to fur-

ther support these findings.   
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Abstract. We designed a group work (GW) for university students using KJ-

method as a frame game. The goal of the GW is to create the concept of the 

“ideal rural area” collaboratively. To evaluate the impact of this, we send out 

the questionnaires using both the Likert and the SD scales before and after the 

GW and compared these results. The results of the Likert questionnaire suggest 

that students’ interests in rural areas and so on had been increased. The result of 

the SD questionnaire shows that students’ impressions of both ‘Agriculture’ and 

‘Rural area’ changed and became similar after the GW. On the other hand, there 

were little correlations between the changes of interests and impressions. These 

tentative results suggest that students had rethought the relation between rural 

areas and agriculture through creating the concept. In addition, the changes in 

participants’ attitudes that cannot be grasped by only the Likert questionnaire 

might have occurred. 

Keywords:  KJ-Method, Frame game, Semantic differential method, Partici-

pants’ impressions. 

1 Introduction 

Until now, we have designed and implemented gamings focusing on the attitudes of 

residents and outsiders of local communities such as university students, with the 

theme of "rural community building," and considered the way to evaluate them. Espe-

cially, we have been focusing on the changes of participants' attitudes due to their 

"awareness" in a free form gaming where "unexpected events" for even the designers 

may occur.  

During policy making proecss for the rural areas development, it is important to 

reveal the problems facing the communities and make future vision. We assume that 

such effort not only helps to rural development but also may make people in the coun-

try change their attitudes or consciousness through its process. In this study, we re-

gard the KJ-method, that generally used as method to organize data, as a kind of 

frame game, and design group work (GW) for university students based on its pro-

cess. Then, we make students work on creation of the vision of the "ideal rural area." 

To evaluate the impact of the GW, changes of their attitudes before and after the GW 
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are examined by both Likert and SD (semantic differential) scale questionnaires. 

Through the comparison between those results, we also consider the applicability of 

the measurement of participants’ impressions by SD method to evaluate gamings. 

2 Designing the GW and Its Evaluation 

2.1 KJ-method as a Frame Game and its Evaluation by the 

Impressions 

The KJ-method (also known as the affinity diagram) was designed and integrated by 

Jiro Kawakita, Japanese geographer and cultural anthropologist, to organize data and 

obtain new ideas (Kawakita 1967, 1970). In broad terms, its procedure consists of the 

following four steps; (1) Making cards: Briefly write down ideas in cards (one idea 

per card). (2) Organizing groups: Sort cards into several groups by their "affinities" 

and caption each group. (3) Illustration (KJ-method A type): Focusing on the interre-

lations of the organized groups, arrange them spatially. Based on the arrangement, 

illustrate it with circles and bars. (4) Writing (KJ-method B type): By writing (or 

speaking verbally) based on the illustration, make up a story.  

When focusing on the new ideas obtained through the above process, the KJ-

method is positioned as a method of getting ideas. On the other hand, it is also known 

for its educational effects and used in order to enhance participants’ discussion skills, 

creativities. Like the above, if focusing on participants' learnings and attitude changes 

through the process, the KJ-method can be considered as a kind of frame game. 

In a free form game with a loose rule structure, the result may not match designer's 

intents or may exceed his/her expectations (Arai et al. 1998). In other words, when 

using a free form game for educational purposes, it may not be possible to measure 

the impacts of the game on participants in terms of only whether the learning goal has 

been achieved. Regarding this, Kitani (Kitani 2009, Kiatni, Hasebe 2014) attempted 

to evaluate a gaming by focusing on "emotions" of participants in the gaming from 

the standpoint of the "inner measurement." In these studies, participants' emotions are 

analyzed by extracting emotional words appearing in the free descriptions after gam-

ing or freely selecting emotional words from a word group. However, both method 

has a disadvantage that it is difficult to quantitatively compare. Therefore, in this 

study, we design a brainstorming GW based on the KJ-method and evaluate it from 

the standpoint of participants’ "impressions", using the SD method which enables 

quantitative comparison among concepts and individuals, and before-and-after GW. 

The SD method, developed by American psychologist C.E. Osgood in 1950s, is for 

measuring the "affective meaning" of concepts using pairs of adjectives (Iwashita 

1983). Until now, it has been used to evaluate of impressions or images of various 

things such as people, colors, sounds, music, goods, landscapes and environments, 

and used for class evaluations, sensory evaluations and attitude evaluations. Also, the 

SD method is used for evaluating gamings. For example, Nakamura (2016) evaluated 

the change in participants' perceptions of gaming simulations before and after the 

course during which gaming simulations were conducted. The SD method uses some 
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pairs of adjectives to evaluate a concept. These adjectives must be the representation 

of the range in which the meaning of the concept changes (Saito 1978), so the prepa-

rations such as extraction of adjectives related to the concept by free association are 

needed. When the representativeness is ensured, the broad range of attitude changes 

could be evaluated by the SD method. In this study, we regard the changes of one’s 

impressions before and after GW as an indicator of attitude change, and use the SD 

method in order to evaluate players’ impressions of GW theme: “Agriculture” and 

“Rural area.” And also, we compare the results of the SD questionnaire to the results 

of a Likert questionnaire designed according to the learning goal. Through this com-

parison, we expect to find the "unexpected" changes of participants' attitudes. 

The players of this gaming are Tohoku University students, and they are divided 

into some groups consisting 6-7 members. In each group, one member is assigned to a 

facilitator, who are instructed not to express own opinions in the discussion. 

In this study, the theme of the brainstorming GW is an "ideal rural area". Use red 

and blue sticky notes (1.5 x 5 cm2) to write down "the good aspects or what you want 

to keep unchanged in the current rural areas" and "the bad aspects or what needs to be 

improved in the current rural areas" respectively. Also use yellow sticky notes to or-

ganize the contents when there are disagreements among members. The GW is con-

ducted in 4 steps; "Making cards", "Organizing groups", "Making headline of each 

group" and "Crafting the catch phrase of the ideal rural area". What is the most differ-

ent from the original KJ-method is the "Organizing groups" step that is expected to 

require much time. To simplify this step, use A3 paper in which categories for group-

ing are described in advance. Participants classify the sticky notes they wrote down 

ideas according to the categories and paste them on the paper. The categories for clas-

sifying cards are the followings; "Natural Environment and Landscape", "Lifestyles, 

Culture and Tradition", "Community" and "Economy, Agriculture and Other Indus-

tries". Also, there is a blank space under each category name to fill in the original 

"headline" based on the contents of classified cards (Note: Kawakita said that setting 

categories to classify ideas in advance is the "wrong way" (Kawakita 1967). However, 

because of using the KJ-method rigidly demands much time and training, we altered 

the process as above in order to finish the GW in time). When the "headline" for the 

four categories are completed, integrate them and write the vision of the "ideal rural 

areas" as a catch phrase. 

2.2 Analysis Items 

The analysis items are the following. 

Firstly, the Likert questionnaire is used to evaluate whether the GW worked. 3 

questions are asked after GW; "Was this GW meaningful to you?", "Did you deepen 

understanding of your own way of thinking?" and "Did you deepen understanding of 

other group members’ way of thinking?" Next, to evaluating the changes of students’ 

interests, 3 questions are asked before and after the GW; "Do you want to participate 

in any farming experiences?", "Are you interested in growing crops with your own 

hands?" and "Would you like to visit any rural areas?"  Each question is on a five-

point scale and calculated "Strongly agree" as 5, "Strongly disagree" as 1. 
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Secondly, using the SD questionnaire, we examine the change in students' impres-

sions of "Agriculture" and "Rural area" before and after GW. 20 pairs of adjectives 

are selected based on the adjective words associated with "Agriculture" and "Rural 

area" extracted from students’ free description texts in pre-survey and used in previ-

ous studies (Inoue, Kobayashi 1985, Miura, Tobioka 1992). Regarding the 20 pairs of 

adjectives used in this survey, see Table 1 which summarizes the results. The purpose 

of this questionnaire is to examine the changes in each pair before and after GW, to 

grasp the impression structures by the exploratory factor analysis and to analyze the 

change in the factor scores. In addition, the correlation between changes in factor 

scores and interests in "farming experiences", "cultivation" and "visit rural areas" 

examined by Likert questionnaire are examined to discuss the relationship between 

interests and impressions. 

Thirdly, to confirm that the differences in directions of discussion affect partici-

pants’ attitude changes, we focus on the proportions of attached notes numbers in 

categories in the A3 paper. In this study, we regard that the numbers of attached notes 

represent the characteristics of discussion in the group indirectly. According to the 

proportions of attached notes in above four categories and the margin area (unclassi-

fied notes), we conduct group clustering. Then, the differences of the factor scores 

between the clusters are examined. 

3 Results and Discussion 

We implemented the GW in the class of the "Science of Decision-making" in Tohoku 

University. There were 231 students (including 40 facilitators who were not subjects 

of analysis in this study) who participated in the GW, and the number of students per 

group was 4-7. Of these, the number of valid responses was 166 (86.9%). 

3.1 Evaluation of the GW and the Changes of Interests 

The results of Likert questionnaire after GW are as follows. 

For the question of "Was this GW meaningful to you?", 88.6% of respondents said 

"very meaningful" or "somewhat meaningful". For the question of "Did you deepen 

understanding of your own way of thinking?", 75.9% of respondents said "deepened 

so much" or "slightly deepened". Likewise, 95.2% of respondents said "deepened so 

much" or "slightly deepened" for the question of "Did you deepen understanding of 

other group members’ way of thinking?"  

In the questions asking about the degrees of interest in "farming experiences", 

"crop cultivation" and "visit rural areas" conducted before and after the GW, the 

means increased after the GW respectively (3.30→3.50, 3.52→3.84, 3.10→3.51). 

Also, as results of the Wilcoxon signed rank test, the null hypothesis that the median 

of the difference is 0 was rejected in any question (p<0.01, two-sided test). 
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3.2 Results of the SD Method 

Changes in each pair of adjectives. Table 1 shows the mean of each item measured 

by the seven-point SD scale questionnaire. Each response was converted to values 

from 1 to 7 such as; 

 

extremely very  somewhat  neither somewhat very extremely 

light   7----------6---------5---------4---------3----------2---------1  dark 

 

The change of each item before and after GW was tested by paired t-test. As a re-

sult, there are significant differences between before and after GW in 17 items in 

"Agriculture" and 11 items in "Rural area" (p<0.05, two-sided test). Also, the correla-

tion coefficient between each mean of item in "Agriculture" and "Rural area" in-

creased from 0.53 to 0.93 before and after GW. 

 

 

Table 1. Means in the before and after GW and the results of paired t-test. 

 “Agriculture”  “Rural area”  

 Pre-GW Post-GW  Pre-GW Post-GW  

light-dark 4.04 (0.91) 4.60 (1.00) *** 3.97(1.13) 4.57 (1.17) *** 

busy-relaxed 3.89 (1.43) 3.29 (1.26) *** 2.57(1.16) 2.89 (1.27) *** 

important-unimportant 5.95 (1.13) 5.58 (1.03) *** 4.32(1.09) 4.96 (1.07) *** 

competitive-cooperative 4.14 (1.49) 3.42 (1.43) *** 2.54(1.14) 2.90 (1.40) *** 

artificial-natural 3.45 (1.52) 2.90 (1.41) *** 2.42(1.08) 2.68 (1.28) ** 

plain-fancy 5.24 (1.05) 4.87 (0.95) *** 5.41(0.89) 4.95 (0.97) *** 

warm-cold 5.30 (0.94) 5.47 (1.06) * 5.46(1.10) 5.54 (1.13)  

open-closed 4.83 (1.28) 4.32 (1.41) *** 4.16(1.71) 3.94 (1.60)  

rigid-flexible 3.61 (1.02) 3.80 (1.05)  3.92(1.31) 3.79 (1.21)  

clean-dirty 3.45 (1.01) 3.94 (1.20) *** 3.99(1.12) 4.14 (1.14)  

small-big 3.17 (1.12) 3.99 (1.18) *** 5.10(1.30) 4.58 (1.34) *** 

kind-severe 3.89 (1.39) 4.68 (1.48) *** 4.99(1.19) 5.14 (1.21)  

common-unique 4.41 (1.05) 4.51 (1.19)  4.58(1.11) 4.53 (1.18)  

free-bound 4.25 (1.30) 4.49 (1.32) * 4.45(1.40) 4.51 (1.32)  

stable-unstable 2.73 (1.07) 3.16 (1.19) *** 3.54(1.14) 3.39 (1.19)  

modern-traditional 2.51 (1.15) 2.70 (1.12) * 2.07(0.83) 2.46 (1.08) *** 

bustling-quiet 3.19 (1.07) 3.46 (1.24) ** 3.16(1.37) 3.36 (1.36)  

enjoyable-tough 3.64 (1.05) 4.05 (1.05) *** 4.19(1.02) 4.53 (1.05) *** 

strong-weak 4.90 (0.89) 4.47 (1.00) *** 4.04(1.10) 4.26 (1.13) ** 

near-far 3.76 (1.19) 3.77 (1.18)  3.14(1.21) 3.67 (1.18) *** 

Mean (SD) 

*** p<.001; ** p<.01; * p<.05 
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Therefore, although the impressions of "Agriculture" and "Rural area" were some-

what different initially, these seem to become similar through the GW. In addition, 

the result that both the total amount of change and number of items showed signifi-

cant change in “Agriculture” are larger than “Rural area” suggests that the impression 

of "Agriculture" was reconstructed in the context of an "ideal rural area." 

Factor Analysis and Changes of Factor Scores. To grasp the structures of impres-

sions of "Agriculture" and "Rural area", and the changes of each impression before 

and after GW, the result of SD questionnaire were analyzed using exploratory factor 

analysis (Maximum-likelihood method, Promax rotation). Table 2 shows the result. 

Here, to compare the results of each concept before and after GW using factor scores, 

factor analysis was conducted using all results before and after GW of "Agriculture" 

and "Rural area" together. According to the scree plot, 3 factors were extracted. When 

choosing items, which has factor loading less than |0.4| on any factor or more than 

|0.4| on multiple factors were removed. As the result, 15 items Left. In addition, the 

scales of values of following 2 items "rigid - flexible" and "plain - fancy" which show 

negative loadings were inverted. 

 

 

Table 2. Result of factor analysis. 

  Factor1 Factor2 Factor3 

enjoyable-tough 0.636  0.170  0.084  

kind-severe 0.600  0.143  -0.209  

stable-unstable 0.555  -0.151  0.201  

clean-dirty 0.459  0.062  0.130  

open-closed 0.099  0.642  0.042  

flexible-rigid (inverted) 0.117  0.629  -0.040  

warm-cold 0.188  0.538  -0.331  

important-unimportant -0.335  0.442  0.228  

strong-weak -0.038  0.432  0.237  

free-bound 0.396  0.411  -0.175  

modern-traditional 0.147  -0.118  0.627  

artificial-natural -0.179  -0.062  0.573  

bustling-quiet 0.218  0.116  0.466  

busy-relaxed -0.290  0.149  0.461  

fancy-plain (inverted) 0.241  -0.047  0.434  

Factor correlation Factor1 Factor2 Factor3 

Factor1 1 -0.131 0.171 

Factor2  1 0.124 

Factor3   1 

Maximum-likelihood method, promax rotation 
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Looking at each factor, items such as "enjoyable - tough" and "kind - severe" show 

large loadings in the first factor, so the first factor is considered to be related to the 

participants' value consciousness. Therefore, the first factor was named "Evaluation 

(Factor E)". In the second factor, items related to the properties of the concepts such 

as "open - closed", "flexible - rigid" and "warm - cold" show large loadings. There-

fore, the second factor named "Potency (Factor P)". In the third factor, items such as 

"modern - traditional", "artificial - natural" and "bustling - quiet" show large loading. 

These items seem to relate to a contrast between modern cities and idyllic rural areas. 

Therefore, the third factor was named "Modern sociality (Factor M)". Looking at the 

correlation between factors, the correlation is less than |0.2| between any factors, so it 

is considered that these factors are almost orthogonal. 

Table 3 shows the factor scores (medians and interquartile ranges) of each factor 

before and after GW. Using Wilcoxon signed-rank test, each median of the difference 

between before and after GW was tested. In "Agriculture", the factor score of "Evalu-

ation" showed significant increase and the factor score of "Potency" showed signifi-

cant decrease before and after GW. On the other hand, both the factor scores of 

"Evaluation" and "Modern sociality" showed significant increase in "Rural areas" 

(p<0.05, two-sided). 

From the above, it suggests that students' impressions of "Agriculture" and "Rural 

areas" are composed of the following three axes; "favorability", "potency" and "mod-

ern or idyllic". The result of changes of the factor scores through the GW suggests as 

follows; (1) students' impression of "Agriculture" and "Rural area" become better, (2) 

their perceptions of the evaluation of potency of "Agriculture" become lower, (3) the 

impression of "Rural area" shifts from idyllic to somewhat modern. 

Table 3. Factor scores before and after GW and the result of the Wilcoxon signed-rank test. 

 “Agriculture” “Rural area” 

  Pre-GW Post-GW Pre-GW Post-GW 

Evaluation -0.58 (0.95) 0.14 (0.99)*** 0.32 (0.72) 0.44 (0.82)* 

Potency 0.43 (0.95) 0.09 (0.86)*** -0.24 (1.36) -0.22 (0.94) 

Modern sociality 0.33 (1.03) 0.25 (1.02) -0.29 (1.11) -0.07 (1.05)*** 

Median (IQR) 

*** p<.001; * p<.05 

 

Table 4. Correlations between the changes of factor scores and degrees of interest. 

 “Agriculture” “Rural area” 

 Factor E Factor P Factor M Factor E Factor P Factor M 

Farming experiences 0.08  0.10 0.07  0.07  0.07  0.02  

Cultivation -0.11  0.13 -0.08  0.07  0.06  -0.05  

Visit rural areas 0.07  0.18* -0.13  0.19*  0.07  0.02  

* p<.05 
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Correlations between the interests and impressions. The relationship between the 

changes of the interest in "farming experiences", "crop cultivation" and "visit rural 

areas" and the change in the factor scores of the three factors of both "Agriculture" 

and "Rural area" before and after GW were tested using Spearman's rank correlation. 

The results are shown in Table 4. The correlation between the changes of interest and 

factor scores was less than |0.2| in any combination. This means that the changes of 

impressions have little relation to the changes of interests. 

The differences of the factor scores between groups focusing on the proportions 

of attached notes. Table 5 shows the result of clustering by Ward’s method accord-

ing to the proportions of attached notes in four categories and margin of the paper. 

For ease of interpretation, 3 clusters were extracted. Cluster 1 have a higher propor-

tion of notes in Category 3 "Community," and these groups seem to have discussed 

about the issue of rural communities such as human relationships and their closed 

nature especially. Cluster 2 have a higher proportion in Category 2 “Lifestyles, Cul-

ture and Tradition” and a lower proportion in Category 4 “Economy, Agriculture and 

Other Industries.” It is thought that they had interest in such as unique traditions, cus-

toms or environments, accessibility issues, inconveniences in rural life. On the other 

hand, they seem to have little interest in agriculture and other industries in rural areas. 

Cluster 3 shows a lower proportion in Category 3, and somewhat a higher proportion 

in Category 4. And also, they have a lot of unclassified notes. They seem to have 

discussed about such as the issue of lack of opportunities for employment or revenue 

instability. Incidentally, even with the note of similar content (such as the issue of 

aging population), it could be different where it was classified depending on the 

group. This indicates that there is more than one way to think the problems. 

Table 6 shows the differences of changes of the factor scores between the clusters. 

In the factor scores before GW, there are no significant differences between the clus-

ters. As the results of Kruskal-Wallis test, significant differences in Factor P of “Agri-

culture” and Factor E & P of “Rural area” between clusters were confirmed. The re-

sults of multiple comparisons using Bonferroni’s correction show that there are dif-

ferences between Cluster 1 and Cluster 2 in Factor P of both “Agriculture” and “Rural 

area” (p < 0.033). Regarding Factor P of “Agriculture,” the factor scores show a de-

crease in all clusters. Among them, the score largely decreased in Cluster 1. Also, 

only Cluster 1 shows a decrease in the score of Factor P of “Rural area.” These might  

Table 5. Group clustering according to the proportions of attached notes 

 Number of 

groups 

Number of 

students 

The proportion of attached notes in each category 

 Category 1 Category 2 Category 3 Category4 Unclassified 

Cluster 1 16 65 21.4% 20.4% 33.5% 20.7% 3.9% 

Cluster 2 18 76 23.2% 34.7% 30.3% 10.4% 1.4% 

Cluster 3 6 25 20.2% 27.6% 12.3% 28.3% 11.6% 

Ward’s method 
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Table 6. The differences of changes of the factor scores between the clusters (median) 

 “Agriculture” “Rural area” 

 Factor E Factor P* Factor M Factor E* Factor P* Factor M 

Cluster 1 0.60 -0.54 -0.06 0.16 -0.03 0.28 

Cluster 2 0.69 -0.22 -0.07 0.16 0.19 0.22 

Cluster 3 0.45 -0.38 -0.11 -0.13 0.05 0.57 

Kruskal-Wallis test, * p<.10 

 

had be caused by focusing on the closed nature of rural areas especially. On the other 

hand, discussion about the appeal of rural areas such as traditions or environments 

may increase the potency evaluation of rural areas. 

3.3 Summary 

From the results of the Likert scale questionnaire, it was confirmed that students 

deepen the understandings of own and others' thought through GW, and their interests 

in agriculture and rural areas increase. On the other hand, the result of SD method 

shows that the impressions of "Agriculture" and "Rural area" became a bit better, the 

potency evaluation of “Agriculture” shows reduction and the image of "Rural areas" 

shifts to somewhat modern. These results suggest that the SD method can be available 

for evaluation of the participants’ attitude changes in a free form game. However, 

there was little correlation between these interests and impression changes. And, the 

results of clustering suggest that the differences of discussions between each group 

may affect these impression changes. 

These above results suggest that the GW made participants change their attitudes, 

and the changes could not to be grasped from the evaluation framework that focuses 

on only their interests. 

4 Conclusion 

In this study, focusing on participants' impressions, we designed and implemented a 

GW for university students based on the KJ-method and evaluate it using both the 

Likert and the SD scale questionnaires. As a result, it was suggested that the attitude 

changes that could not be grasped from only the Likert questionnaire may have oc-

curred to students. From the above, the SD method might be available to evaluate 

gamings where the unexpected events may happen. These results may help in evaluat-

ing gamings in future study. 

However, it is not clear what the meaning of the "impression" itself is and how it 

relates to one's decision making and so on. Also, it is unclear what kind of factors are 

affecting the formation and change of the impression. The further study is needed to 

identify the factors that determine the impression by using path analysis etc. as well as 

discuss the meaning and the definition of the impression. 
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Abstract. This paper discusses the usefulness of role-playing simulations for 
the active learning of beginner students in international relations. A role-playing 
simulation is an excellent active learning tool that provides students with oppor-
tunities to apply their knowledge and increase their motivation for learning. 
However, it has predominantly been practiced in advanced classes. In exploring 
a way to make simulations accessible to students without requisite subject 
knowledge and prior simulation experience, this paper introduces scaffolding 
simulations—wherein students are provided the necessary information in scripts 
in order to prepare for participation. The results of the student survey show that 
scripted role-playing simulations help them understand the topic and encourage 
their participation. Although it is difficult to measure the learning outcome of 
the simulations quantitatively, or in comparison with non-simulation classes, 
scaffolded simulations have the power to transform less motivated students into 
active learners. Scaffolding adds extra value to simulations in the Japanese edu-
cational context, where active learning has become increasingly popular. 

Keywords: Active Learning, Role-Play, Scripted Simulations, Scaffolding.  

1 Introduction 

Since the 2012 Central Council for Education Report [1] advised that university edu-
cation foster the ability of students to think independently and proactively, active 
learning has become “an important keyword for the current university reform in Ja-
pan” [2].  

 A Benesse survey conducted in 2016 [3], shows that the number of students 
who experienced active-learning classes had increased by about 20% in 2016; com-
pared to its first survey eight years before, in which roughly 50% of respondents ex-
perienced active learning in class. However, the same survey reveals that 80% of 
students still prefer a lecture to a seminar that usually requires active student in-
volvement and the percentage of students who prefer uninteresting classes with easy 
credits to interesting ones involving hard work increased from 48.9% in 2008 to 
61.4% in 2016. Thus, the increased number of active-learning classes is not necessari-
ly linked to student preference. 

 To take a student-centered approach that active learning aims at, both “learners” 
and “learning” should come under focus, while more emphasis should be placed on 
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changing individual students into active learners. Bearing this in mind, this paper 
argues that scaffolding simulations—wherein participants are provided the necessary 
information in scripts—has the power to transform students into active learners, par-
ticularly in beginner classes. 

2 Role-Playing Simulations as an Active Learning Tool 

Bonwell and Eison define active learning as “anything that ‘involves students in do-
ing things and thinking about the things they are doing’” [4]. Prince focuses on the 
two “core elements of active learning,” which is “student activity and engagement in 
the learning process” [5]. Consisting of student activity, a role-playing simulation 
naturally turns the attention of students to the exact activity in which they are engag-
ing. The simulation presents a lively case for discussion in a more enjoyable manner 
than a lecture or reading material does, which stimulates a student’s thoughts on the 
topic and facilitates discussion. In making a strong impression, such an experience 
may be remembered for a long time. Thus, role-playing simulations are one of the 
best tools for active learning and have been introduced in the classes of various disci-
plines. While International Relations (IR) is one such discipline [6], few IR simula-
tions are practiced in Japan compared to the relatively rich literature in Western uni-
versities. The lack of suitable materials in Japanese may be a major obstacle; as the 
average student does not have the English competency to handle English simulations, 
and it takes significant time and effort to make a Japanese version or provide a Japa-
nese translation. Moreover, instructors find different values in lectures and simula-
tions. They may regard lectures as useful for conveying basic information, while us-
ing simulations to develop critical skills based on what students have learned [7, 8].  
 Although some introductory IR courses introduce simulations, this is after prepara-
tory sessions or research in advance so that they are able to practice the simulations 
[9, 10]. A role-playing simulation may not be suitable for beginners if it is premised 
on particular knowledge of the subject. However, considering the above-mentioned 
impact on student learning, simulations should be used regardless of a student’s aca-
demic level. As such, this paper explores a way to make simulations accessible to 
beginner students using scripts prepared for each role as scaffolds.  
 The following section provides the basic idea of scaffolding role-playing simula-
tions, and a case study of scaffolded role-playing simulation is then introduced. The 
latter half of the paper reports the findings of a pre- and post-class survey, and dis-
cusses significance of scaffolded simulations in promoting active learning in Japan. 

3 Scaffolding Role-Playing Simulations 

The word “scaffolding” was originally used to describe the process in which an adult 
provides phased assistance to a child struggling with a task that is beyond their cur-
rent ability [11]. It has since been applied to various learning activities beyond chil-
dren’s development of skills through interaction with adults [12]; indeed, “scaffolding 
is no longer restricted to interactions between individuals—artifacts, resources, and 
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environments themselves are also being used as scaffolds” [13]. Scaffolding in the 
context of classroom learning is defined as “support that is designed to provide the 
assistance necessary to enable learners to accomplish tasks and develop understand-
ings that they would not be able to manage on their own” [14]. One of its essential 
features is that it should be adjusted to the current status of the student, and then grad-
ually reduced and eventually removed entirely [13, 14]. Students with enough 
knowledge and previous experience in simulations do not need scaffolds, but thought-
provoking and well-planned situations. With scaffolds, however, simulations can be 
accessible to beginners and provide them with hands-on learning opportunities.  
 How does scaffolding fit into a role-playing simulation? My previous experience 
as a foreign service officer gave me some idea. When officials have a meeting, the 
staff prepare talking points—including anticipated questions and answers. Similarly, I 
wrote talking points for each role, customizing optional questions and replies. I was 
thus able to control the content, and by providing each student with talking points on 
an individual role card, the students without simulation experience knew what to say 
and how to respond. This eased their anxiety about taking and playing the roles. At 
the same time, however, the card with partial information that was directly related to 
each role made it difficult for them to see the whole picture. If they had been given 
the whole script, they would have read through it while preparing, thereby reducing 
the inconclusiveness of the simulation. I also left some aspects to their discretion by 
adding indefinite directions—such as “make the following remarks if the situation is 
appropriate”; accordingly they had to pay close attention to the actions of the others, 
which may trigger their own. Although their freedom to play was limited due to the 
prepared script, this enabled them to focus on the ongoing simulation instead. 
         In this way, students were able to experience improvisational aspects of the full-
fledged simulations, while minimizing their insecurity toward joining an activity un-
familiar to them. 

4 Introducing Scripted Role-Playing Simulations 

The main objective of using the scripted simulations in my class was to show students 
intricate challenges developing countries face in a multifaceted and dynamic manner, 
which is difficult to achieve in a lecture. Each participant represented different views, 
some duplicated and others linked with or the cause of another problem. Acting as 
people in a developing country gave each student a fixed footing from which to view 
the issues, and one that was different from their own. Filled with challenging lives in 
a developing country, the scripts stimulated their imagination and helped them ad-
dress the issues they experience and observe in the simulations. 
 It was a small class, just short of ten female junior and senior students who attend-
ed regularly. All of but one of them were new to international development. As such, 
the class started with basic challenges in developing countries. The following is a 
description of procedure based on a scripted simulation regarding water issues.  
 At the beginning of the class, I gave a short lecture to introduce the topic and the 
class activity. Roles were then cast; all the students voluntarily picked at least one role 

585



4 

from the list. This simulation was set in a town meeting, where a Japanese NGO staff 
working in a fictional country—Country A—conducted a hearing on water related 
issues. Thus, this staff member served as a moderator. Other stakeholders were offi-
cials from the Water Authority and the Ministry of Health, citizens of Country A, as 
well as a staff member from a Japanese aid agency in Country A to add a donor’s 
perspective. Once they received their role cards or scripts, they spent a few minutes 
reading the cards and several more itemizing the essential information as key words 
on sticky notes, using one note for each point. The moderator was given advice on the 
procedure—including a rough order of the statement, which was unknown to others. 
When they were ready, they sat around a table.  
 While the simulation—or “performance”—was in progress, students voluntarily 
took notes about the challenges raised by each character role, who put their sticky 
note(s) on the table after the remark. During the performance, the instructor did not 
intervene, which made them dependent. After the performance, they sorted out the 
sticky notes on the table and discussed the findings. This session served as debriefing, 
a process which I facilitated. After the class, they worked on the individual comment 
sheet as homework—reflecting on the experience, considering the necessities and 
challenges involved in providing safe water in developing countries, as well as how to 
overcome these challenges.  
 The students in this class were very positive about the experience and preferred the 
performance to a lecture, saying it helped them understand the topic and made them 
consider the topic even after the class. Indeed, some of them continue to refer to the 
experience a year later. However, the class size was too small and the students of too 
similar a tendency to capture a more diverse student body. 

5 Student Perceptions of a Scripted Simulation 

This section analyzes student perceptions based on a pre- and post-class survey con-
ducted in a beginner class of a course, wherein different instructors took charge of a 
class each week to introduce their disciplines. The participants were 36 female soph-
omores at a university in Tokyo. I used a similar role-playing simulation in this class. 
Although still a small class, their interests, motivation, and academic performance 
were more diversified than the case above.  
 Table 1 presents the results of the survey. I disseminated a sheet containing both 
the pre- and post-survey questions when the class started, explained its purpose, and 
asked students to answer anonymously and on voluntary basis.  

The pre-survey reveals student preferences regarding learning style. The result of 
Q2 shows that they are mostly neutral on lecture style. The lecture-oriented students 
(who selected 1 or 2 in response to Q2) are unlikely to join role-playing simulations 
and enjoy group-work. While the majority of the students thought that the topic—i.e. 
to consider assistance to developing countries through a mock conference—was diffi-
cult before the simulation (77.5% selected 1 or 2 in response to Q4), all but one stu-
dent (96.8%) agreed that the simulation helped them understand the topic in the post-
survey (Q6). In Q7, half the class rated the classroom simulation as the best class they 
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had experienced at this university, and the average score was 4.4 out of 5. This posi-
tive response was confirmed in Q8-1, with 90% selecting “agree” or “partly agree” on 
wanting to partake in simulations again. However, only 67.8% expressed their wish to 
play a role in the future (Q5). This may suggest that they are still hesitant to actively 
participate in role-playing simulations, despite admitting the merit of the simulation.  

Table 1. Results of the pre- and post-survey on the role-playing simulation (December 2017) 

Pre-survey  

Q1. I want to join a class that does a role-playing simulation. (n=33) 

 

1. Agree 

18.2% 

2. Partly agree 

27.3% 

3. Neither  

27.3% 

4. Slightly disagree 

18.2% 

5. Disagree 

9.1% 

Mean 

2.7 

Median 

3 

Q2. University classes should be conducted in lecture-style. (n=33)  

 

1. Agree 

12.1% 

2. Partly agree 

18.2% 

3. Neither 

42.4% 

4. Slightly disagree 

27.3% 

5. Disagree 

0% 

Mean 

2.9 

Median 

3 

Q3. I don’t like group-work, such as group discussions in class. (n=32) 

 

1. Agree 

25.0% 

2. Partly agree 

31.3% 

3. Neither  

18.8% 

4. Slightly disagree 

12.5% 

5. Disagree 

12.5% 

Mean 

2.6 

Median 

2 

Q4. Today’s topic for the class seems to be difficult. (n=31)  

 

1. Agree 

32.3% 

2. Partly agree 

45.2% 

3. Neither  

16.1% 

4. Slightly disagree 

3.2% 

5. Disagree 

3.2% 

Mean 

2.0 

Median 

2 

Post-survey 

Q5. I want to play a role in a classroom simulation in the future. (n=31) 

 

1. Agree 

45.2% 

2. Partly agree 

22.6% 

3. Neither  

22.6% 

4. Slightly disagree 

3.2% 

5. Disagree 

6.5% 

Mean 

2.0 

Median 

2 

Q6. The simulation helped me to understand today’s topic. (n=31) 

 

1. Agree 

96.8% 

2. Partly agree 

0% 

3. Neither  

0% 

4. Slightly disagree 

0% 

5. Disagree 

3.2% 

Mean 

1.1 

Median 

1 

Q7. Rate the simulation class compared to other classes you have experienced thus far in this 

university on a scale from 1 to 5 (where 1 represents the worst and 5 represents the best). 

(n=31)  

 

1 

3.2% 

2 

0% 

3 

3.2% 

4 

41.9% 

5 

51.6% 

Mean 

4.4 

Median 

5 

Q8-1 I want to join the classes with role-playing simulations again. (n=31) 

 

1. Agree 

67.7% 

2. Partly agree 

22.6% 

3. Neither 

6.5% 

4. Slightly disagree 

0% 

5. Disagree 

3.2% 

Mean 

1.5 

Median 

1 

Q8-2 Please describe the reasons for Q8-1. (n=20) 

Twenty students commented on why they wanted to join classroom simulations again 
(Q8-2). Their comments were roughly divided into four categories, with some con-
taining two categories. Expressed by 17 students, the largest opinion category was 
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that the simulation deepened or facilitated their understanding and thoughts. Three 
students commented that they either did not feel sleepy or were able to remain awake 
during the simulation. Two said that they enjoyed the activity. One student indicated 
that the classroom simulations would give her more opportunities to speak-up in the 
classes. Overall, role-playing experience stimulated their thoughts on the subject and 
made somebody else’s problems their own, which added weight and reality to their 
learning. Whether in playing roles or being observers, they were able to think about 
the topic on their own; this was also confirmed by the comment sheet they submitted 
after the class. Most students provided concrete advice on the specific points featured 
in the simulation and discussion. 

6 Discussion 

Student perceptions supported the observation in the literature: they enjoyed the role-
playing simulations and engaged actively with the class [9, 10], whether scaffolded or 
not.  

In those scaffolded simulations, the instructor’s knowledge was broken down into 
the scripts instead of being delivered in a lecture and the students tried to grasp and 
reconstruct them through the performance. This process made them active listeners 
and thinkers. They often nodded at me and raised questions, indicating that they were 
actively listening and thinking.  

Although simulations may be well-suited to adopting theories for real situations in 
advanced classes [15], scaffolding can make simulations a powerful pedagogical tool 
for introductory and even beginner students—and change passive or “dozing” stu-
dents without motivation into active learners. Scaffolding does not dilute the learning 
effect of simulations; rather it promotes active learning. 

Returning to one of the critical elements of scaffolding, it is essential that the prep-
aration—which was done by the instructor in this study—should be transferred to 
students as a part of research for participating in the simulations; and eventually stu-
dents play their roles without scripts as scaffolds [13, 14]. Although scaffolds re-
mained in my practice, as a first step to reduce scaffolding, ad-lib parts can be intro-
duced instead of providing anticipated questions and answers—thereby letting stu-
dents ask another role-player at least one question and the opportunity to respond in 
their own words. 

In the sophomore class, it is encouraging that the scaffolded simulation was wel-
comed by the students who usually would have given up easily when they found the 
topic difficult and dozed during the lectures. However, it should be noted that there 
are some students who reacted to the classroom simulations negatively [15]. In my 
case, as one sophomore commented: 

Although I understand the importance of international issues and the role-play, 

it was like a high school class, and those who were not interested won’t be 

interested anyway, so I didn’t see the point of forcing this class on all of us. 
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As simulation literature does not typically focus on the negative voices, I wanted to 
hear more about this student’s feelings regarding the class and her previous role-play 
experience in high school; however, I was unable to set an interview with her. As this 
example illustrates, one of the challenges to classroom simulations is how to secure 
learning opportunities for those who are unwilling or feel too uncomfortable to partic-
ipate as either a role-player or an observer. 

The overall positive impact on student participation may be attributable to the fact 
that this study took place at a women’s university. Different group dynamics in coed-
ucational settings may produce different results, particularly with female students.  
Although this study focused on student engagement with classroom simulations, ac-
tive learning is not limited to the classroom. It is essential that active learning culti-
vates a student’s attitude toward learning on their own and outside of the class. In an 
era of advanced digital technology, any information is just one click away. However, 
such abundant data have not been fully utilized by students, who seldom search be-
yond their interests. The next step of this research would be to extend it to examining 
student engagement with learning outside of the classroom, and exploring how the 
enjoyable experience of the scripted role-playing simulations can stimulate their mo-
tivation for learning independently and beyond their current interests.  

In addition to analysis of student perceptions of their experience, in discussing the 
effect of simulations on active learning, it is necessary to provide evidence of their 
learning in terms of the knowledge acquired after partaking in such simulations. In-
deed, this is an oft-raised issue in simulation literature. It is difficult to measure its 
impact through quantitative data, particularly in comparison with non-simulation 
classes [16]; and the assessment of simulations tends to be based on “the anecdotal 
and subjective impressions of the instructor in combination with student self-
reflection” [17]. However, as long as a lack of motivation and engagement is the mat-
ter of concern, that their enjoyment in the activity gets students involved with learning 
makes a role-playing simulation an important pedagogical tool. Thus, in spite of the 
aforementioned shortcomings, the results of this study—that scripted role-playing 
simulations help the students understand the topic and encourage their participation—
have important implications for future classroom practice in using simulations and 
their potential to transform students into active learners. 

7 Conclusion 

While the number of universities in Japan continues to increase, the population of 18 
year-olds has been declining since 1998. As a result, most are admitted to college if 
they wish to attend and it is lack of basic academic ability upon entering university 
that poses a problem.  
 Students with higher academic ability and motivation for learning can listen to a 
lecture “actively.” However, those who lack academic ability and motivation need a 
different approach. I have argued that scaffolding simulations with scripts provides 
students who may be inattentive in lectures with opportunities to participate in the 
class and to think about the topic proactively, thereby transforming them into active 
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learners. Scaffolding enables simulations to be employed for a diverse range of stu-
dents, and thus adds extra value to simulations as an active learning tool in the Japa-
nese educational context, where active learning is becoming increasingly popular. 
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Abstract. The purpose of this study is to present how educational effects of 
gaming simulation influence succeeding history lessons. In history lesson, gam-
ing simulation has enjoyed attention as a typical case of active learning. Preced-
ing researches which try to adopt gaming simulation to lessons have empha-
sized its immediate educational effects. However, these researches have not fo-
cused on the effects of gaming simulation in succeeding lessons. Therefore, to 
introduce gaming simulation in lessons, we have to prove that gaming simula-
tion makes succeeding lessons more effective. From the above, this study de-
veloped a history lesson curriculum using a game. In the beginning of this cur-
riculum, students first play a game for learning history during the Cold War, 
and next, students have lessons to research and present several countries’ his-
tory during the Cold War. The result of our examination was measured by the 
result of lessons and questionnaires. The results indicated the following 2 
points; 1) Students regarded the history of various countries during the Cold 
War as a problem-solving process for keeping independence, utilizing the per-
spective obtained from the experience of the game. 2) Students evaluated Japa-
nese history after WWII by highly advanced standards which was recognized 
by students through experiencing the game and was developed in the succeed-
ing lessons.  

Keywords: Educational Effects, Active learning, History Lesson Curriculum, 
INDEPENDENCE DAY 

1 Introduction 

Gaming simulation has been developed not only as a tool for research to analyse 
social phenomena, but also as a tool for education. In history lessons, gaming simula-
tion has enjoyed attention as a typical case of active learning. 

In preceding researches, introducing gaming simulation in lessons is facilitated in 
two directions. One is to cultivate the ability which can be gained only by gaming 
simulation as conventional lessons have not been able to realize it [1]. This has been 
the most general approach. Further, this approach has indicated that gaming simula-
tion is effective for cultivating communication and decision-making skills [2]. The 
other direction is to maximize the educational effect of gaming simulation by combin-
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ing gaming simulation with other conventional lessons [3]. This approach combines 
gaming simulation with other conventional lessons for emphasizing the inherent ef-
fects of gaming simulation [4]. 

These two directions indicate that preceding researches introducing gaming simu-
lation in lessons have emphasized educational effects of gaming simulation itself. 
However, these researches have not focused on the effects of gaming simulation in 
succeeding lessons. Therefore, to introduce gaming simulation in education, we must 
focus on the effects of gaming simulation in succeeding lessons. The effect of gaming 
simulation which enriches succeeding lessons should be clarified in order to general 
teachers can use it widely. 

Accordingly, this study demonstrates that gaming simulation is able to maximize 
educational effects of succeeding lessons. In contrast to proceeding researches, we 
emphasize not only immediate educational effects of gaming simulation, but also 
educational effects of succeeding lessons.  

This study hereby developed a history lesson curriculum “How to Keep 
INDEPENDENCE –during the Cold War”. In history lesson, gaming simulation has a 
significance in gaining a perspective of a history as a problem-solving process 
through making students virtually experience historical events [5]. Therefore, in this 
curriculum, we expect that a perspective of a history as a problem-solving process is 
obtained by gaming simulation in the beginning of this curriculum, and the perspec-
tive will bring the educational effects in the succeeding lessons.  

The purpose of this study is to present how the educational effects of active learn-
ing influence succeeding history lessons. 

The construction of this paper is as follows. 
1. Contents of “How to Keep INDEPENDENCE” are presented concretely. 
2. Evaluation experiment’s methods and results are described. 

2 How to Keep INDEPENDENCE – during The Cold War 

 “How to Keep INDEPENDENCE –during the Cold War” is a history lesson curricu-
lum about the period during the Cold War. In the beginning of the curriculum, 
INDEPENDENCE DAY, which is gaming simulation developed by the authors [6] is 

conducted. 

 INDEPENDENCE DAY is a negotiation game to make students virtually experi-

ence diplomatic negotiations between Japan and the United States (the U.S.) after 

World War Ⅱ (WWII). In this game, the situation and the name of the countries are 

abstracted, for example country A is supposedly the U.S., country B is Japan and 

country C is the Soviet Union. Students belong to either team A or B. One team rep-

resents one diplomatic corps and has about 3 people. A’s mission is to negotiate with 

B over the conflict with C. B’s mission is to negotiate with A for their country’s inde-

pendence. Regarding the game flow, after the discussion in each group and negotia-

tion repeated twice, each group makes a commitment document. 

The curriculum is composed of 6 lessons of 50 minutes. In today’s Japanese educa-

tion, learning about modern history has been emphasized, so in this curriculum we 
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composed 6 lessons while usual curriculum has 2 or 3 lessons. The 1st-2nd lessons 

and the 3rd-4th lessons are serial type. INDEPENDENCE DAY is conducted in the 

1st-2nd lessons. The 3rd-4th and the 5th lessons are composed of students’ research 

and presentation about the historical facts during the Cold War. In the 6th lesson, 

students improve the standards to evaluate the history gained by the game through 

discussion. Table1 shows the contents. 

Table 1. The contents of “How to Keep INDEPENDENCE –during the Cold War” 

Times Theme Time dura-
tion 

Contents 

1st-2nd 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Independence Day 
and Debriefing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

00 
60 
70 
 
 
 
 
 
 
 
 
 
 
 
90 
 
 
 
 
 
 
100 

The Explanation and Playing of the Game 
The Presentation of Results of Agreement 
The content of the game is introduced which 

presents diplomatic negotiation for independ-
ence after WWII.  

Students are asked, “where do you think your 
agreement documents are placed on the coor-
dinate axes? (figure 1)” and each group dis-
cusses the above question.  

Each group puts their commitments on the 
blackboard. 

Each group presents the reasons and discusses 
the validity of the placement of the commit-
ments. 

Students get the agreement document of histori-
cal facts which corresponds to the issues of 
the game.  

Students are asked, “where do you think the 
agreement document of the historical facts 
are placed on the coordinate axes?” and two 
students make comments.  

The end of lessons. 
3rd-4th 
 
 
 
 
 
 
 
 
 
 
 
 

Doing Research 
and Making Post-
ers 
 
 
 
 
 
 
 
 
 
 

00 
 
05 
 
 
 
 
10 
 
 
 
 
 

Review of the coordinate axes made in the 
previous lesson 

Students are divided into eight groups of five 
members and collect information of particular 
countries and make posters. The countries are 
West Germany, France, Turkey, Cuba, Hun-
gary, India, China, and Japan. 

When making the posters, students are given the 
following two questions. 1) “How did the 
country which you studied have the relation-
ship with the U.S. and the Soviet Union?” 2) 
“What kind of problems did they face and 
how did they try to cope with the problems 
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15 
25 
100 

when the country which you studied main-
tained relations with other countries?” 

Research by an individual student 
Making posters by each group 
The end of lessons. 

5th 
 
 
 
 
 
 
 
 

Presentation of 
Posters and Placing 
on the Coordinate 
axes 
 
 
 
 
 

00 
40 
45 
 
 
 
 
 
50 

Poster presentations 
Exchange of information with each group 
The teacher writes the coordinate axes of figure 

1 on the blackboard and asks, “where do you 
think the country which you studied is placed 
on the coordinate axes?” 

The students show the place on the coordinate 
axes by writing on the blackboard. 

The end of lesson. 
6th 
 
 
 
 
 
 
 
 
 
 

Reconstruction of 
Coordinate axes 
 
 
 
 
 
 
 
 
 

00 
 
10 
 
 
 
 
 
35 
 
50 

Review of the coordinate axes made in the 
preceding lesson 

Students are asked, “if you evaluate the history 
of these countries, what kind of coordinate 
axes do you consider?” and they make new 
coordinate axes in each group.  

Each country including Japan is placed on the 
new coordinate axes. 

Students present the coordinate axes and ex-
change opinions. 

The end of lesson. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Coordinate axes in debriefing  
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3 EVALUATION EXPERIMENT: METHODS AND 

RESULTS 

3.1 Hypotheses 

INDEPENDENCE DAY’s educational effects are as follows. 1) Students realize the 
various ways of problem-solving. 2) Students acquire a perspective of a history as a 
problem-solving process for keeping independence [6]. 
    This curriculum expects that the two educational effects of INDEPENDENCE 
DAY improve the educational effects in succeeding lessons. First, in the 3rd-5th les-
sons, students get the knowledge of the eight countries’ historical facts during the 
Cold War through making posters and presenting them. When students consider how 
the countries kept independence during the Cold War, they are expected to regard the 
eight countries’ history as a problem-solving process for keeping independence as 
they experienced in INDEPENDENCE DAY. In conventional lessons, students tend 
to regard the history as a simple transition of historical events.  
    In the 6th lesson, students reconstruct the coordinate axes to evaluate more ade-
quately each country’s problem-solving process and relocate the countries including 
Japanese history in reconstructed coordinate axes. From this lesson, it is expected that 
students realize multiple standards of evaluating history for keep independence. After 
the 6th lesson, students are expected to become able to evaluate the problem-solving 
process for keeping independence by the highly advanced standards.  

From the above, hypotheses in this experiment are as follows. 
1) Students regard the country’s history which is studied by themselves as a problem- 

solving process for keeping independence. 

2) Students evaluate Japanese history after WWII by highly advanced standards. 
3.2 Methods 

Participants. Participants were 39 high school students in the first grade. 
Study Date. Table 2 shows the study dates. 

Table 2. Study Date 

1st question-

naire 

1st and 2nd lesson  

2nd questionnaire 

3rd 

lesson 

4th 

lesson 

5th lesson 6th lesson 

3rd questionnaire 

1/31/2018 02/01 02/09 02/13 02/19 02/20 

 
Tasks and Procedures.  

The students’ reactions were examined using questionnaires. To examine the students’ 
responses, a free answer method was adopted in the questionnaires. Each question-
naire took about 10 minutes. In addition, an interview with the teacher who conducted 
this curriculum was done on the 6th of March. 

595



6 

 To examine hypothesis 1, it is needed to confirm how the students regard the coun-

try’s history which they study.  The students’ responses were confirmed in the third 

questionnaire using the question; 1) what kind of relations did the country which you 
studied make with the U.S. and the Soviet Union? 2)what kind of problems emerged 
when maintaining the relations with other countries, and how did the countries try to 
solve them? Table 3 is the rubric for this question (“3” is the highest score, and “1” is 

the lowest score). 
To examine hypothesis 2, it is needed to confirm the change of the students’ 

evaluation of Japanese history after WWII. The students’ responses were confirmed 
in the first, second and third questionnaires using the question; “How do you evaluate 
the history of Japan during the Cold War?” Table 4 is the rubric for this question (“3” 

is the highest score, and “1” is the lowest score).  

Table 3. Rubric of the question about the country’s history 

Score Feature of the response 
3 
 

The country’s original problem and the solving process for keeping independ-
ence are described. 

2 
Only the country’s problem is described, and the solving process or its originality 

is not fully described. 
1 
 

There is not a perspective of a history as a problem-solving process for keeping 
independence, and a simple transition of historical events is described. 

Table 4. Rubric of the question about the evaluation of Japanese history 

Score Feature of the response 
3 Evaluation of Japanese history by multiple standards for keeping independence. 

2 Evaluation of Japanese history by a simple standard for keeping independence. 

1 Not concrete evaluation, or non-evaluation. 

 
3.3  Results 

Lessons’ Results.  

First, the posters which students made have the following features. 1) Students real-
ized how the countries coped with the U.S. & the Soviet Union. 2) Students recog-
nized the diplomatic purposes of the countries during the Cold War. 3) The contents 
of the posters were not the enumeration of historical facts, but the problem-solving 
processes in the long term. For example, the poster of France showed that its econom-
ic recovery and independence from the U. S. were their purposes during the Cold War 
and participation in NATO was a way of keeping their independence from the U.S. In 
an interview with the teacher, he said that poster presentation in usual history lessons 
didn’t show these features, especially, the 3rd one. 

Second, students made various coordinate axes in the 6th lesson. For instance, “the 
U.S. / the Soviet side”, “big / small economic growth”, “active / passive diplomacy”, 
“successful / unsuccessful diplomacy”, “the side that got help / the side that helped”.  
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Questionnaire’s Results.  

Table 5 represents free answers which are divided based on the rubric of Table 3, and 
the questionnaires were; 1) what kind of relations did the country which you studied 
make with the U.S. and the Soviet Union? 2) What kind of problems emerged when 
maintaining the relations with other countries except for the U.S. and the Soviet Un-
ion, and how did the countries try to solve them? As a result, the majority of students’ 
answers were divided into category “3”. Analyzing the underlined parts in Table 5, if 
INDEPENDENCE DAY had not been conducted at the beginning of this curriculum, 
a lot of students would not have described the simple transition of historical events. It 
was obvious that students understood the history of each country as a problem-solving 
process for its own independence as they experienced in INDEPENDENCE DAY. 

Table 6 represents free answers which are divided based on the rubric of Table 4, 
and the questionnaire was; “how do you evaluate the history of Japan during the Cold 
War?” The reasons of the answers were analyzed. The greatest number of answers 
flew into category “3” in the 3rd research. In addition, analyzing the responses in 
category “3”, it was shown that students evaluated both of the merit and demerit of 
Japanese diplomatic choice after WWII based on the highly advanced standards of a 
country’s independence regarding total national interest, armament and maintenance 
of its territory, and keeping its sovereignty, pursuit of peace and economic growth. It 
was obvious that students’ standards of a country’s independence became highly ad-
vanced. 

Table 5. History of the countries which students studied. 

Score Typical responses in the 3rd questionnaire Number 
3 
 
 
 
 
 
 
 
 
 
 
 
 

1) Although Cuba had been under the control of the U.S., the relation 
with the U.S. became worse by Cuban revolution, which Castro and 
Guevara caused. On the other hand, the Soviet Union helped Cuban 
revolution and the revolution government. […]  It seems that Cuba 
made use of the power of the Soviet Union to keep independent from 
the U.S. 

2) Turkey conflicted with Russia, which was pushing forward a southing 
policy in Ottoman Empire Era. There were Crimean War and the first 
Balkan War, so the relations with Russia were bad. During the Cold 
War, turkey was on the western side, so the relation with the Soviet 
Union was bad. […] Turkey joined nuclear sharing to be able to keep 
nuclear deterrent against Russia, because Turkey was not able to de-
ploy the nuclear weapons at home.  

31 

2 
 
 

China had approached the Soviet Union as the same Communist bloc, 
but Sino-Soviet confrontation came to the front and China normalized 
diplomatic relations with the United States. 

3 

1 
 
 

France had participated in NATO and had been on the U.S. side, but 
withdrew from NATO. In addition, France lost its colonies in ac-
ceptance of the independence of the colonies.  

5 

N=39(missing value=0) 
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Table 6. the evaluation of Japanese history after WWII 

Score Typical responses in the 3rd questionnaire 1st (Number) 2nd 3rd 
3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1) I think it is not bad that Japan has been on the 
U.S. side after learning the other counties’ rela-
tions with the U.S. and the Soviet Union. But 
there still are problems. For example, Japan post-
pones a solution of the territorial problem in a 
treaty with the Soviet Union while Japan keeps 
the military base of the U.S. armed forces intact. I 
think these problems should have been solved in 
the early period after WWII. 

2) Although Japan was under the control of the U.S. 
in the early days after WWII, Japan restored sov-
ereignty. I think it was a success that Japan did 
not make rearmament in total for avoiding a war. 
And it is also a success to have gained a rapid 
economic growth. 

3 15 25 

2 
 

Japan has gained economic growth by dealing with 
the situation during the Cold War. 

5 15 7 

1 I have no idea about it. 31 9 7 
N=39(missing value=0) 

4 CONCLUSION 

First, hypothesis 1 is backed up by the following. From the contents of the posters in 
the lessons’ results, students seem to have realized that each country was dealing with 
the U.S. and the Soviet Union for their own purposes. Furthermore, the greatest num-
ber of answers flew into category “3” in Table 5. The responses flew into category 
“3”, which shows the students understood the history of each country as a problem-
solving process for their own independence. As a result, the perspective of history 
obtained by the game as a problem-solving process was fully utilized in the succeed-
ing lessons. If INDEPENDENCE DAY had not been conducted, the contents of the 
posters and responses of questionnaire would have been just the enumeration of his-
torical facts. 

Second, hypothesis 2 is backed up by the following. From the contents of the re-
constructed coordinate axes in the lessons’ results, students seem to have found mul-
tiple evaluation standards. In the questionnaire’s result, it was shown that most of the 
students became to utilize the perspective obtained by the game and regarded the 
Japanese history after WWII as a problem-solving process, because the number of the 
students divided into “1” decreased exceedingly in the 2nd questionnaire’s result. 
Moreover, in the 3rd questionnaire, the greatest number of answers flew into category 
“3” in Table 6. In addition, analyzing the responses which flew into category “3”, it 
was shown that students’ standards of a country’s independence were highly ad-
vanced. These results were caused by the following; 1) The perspective of a history as 
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a problem-solving process for keeping independence, which was obtained by 
INDEPENDENCE DAY and was developed by thinking about “what is independ-
ence?” in the succeeding lessons. 2) Students found the new standards especially to 
evaluate each country’s history through understanding the history of each country as 
they experienced in INDEPENDENCE DAY. 3) While the subject of 
INDEPENDENCE DAY is the Japanese history around 1950, in this curriculum it is 
the Japanese history during the Cold War. Thereby, students were able to understand 
the independence during the entire period of the Cold War. 

From the above, it has been confirmed that the perspective obtained in gaming 
simulation would improve learning in succeeding lessons. While preceding researches 
tended to focus on the immediate educational effects of gaming simulation, our re-
search focused on the effects of gaming simulation in succeeding lessons.  We insist 
that the purpose of active learning such as gaming simulation should be to activate 
students’ learning in succeeding lesson. 
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Abstract This paper explores the context dependency of four popular persuasive 

game design principles in order to improve their effective implementation. Be-

cause of limited guidelines, the choice and suitability of a persuasive game design 

principle is often based on a game designer’s own intuition. To prevent the use 

of badly chosen design principles that can be counterproductive, other authors 

showed the importance of tailoring the persuasive game design principles to var-

ious gamer personalities. In this paper we aim to further theoretically explore the 

context dependency of persuasive game design principles and suggest how de-

signers can take this into account when selecting and implementing these princi-

ples. 

Noticing the underexposed role of attitude formation concerning persuasion 

through technology (including persuasive game design principles) we chose the 

Elaboration Likelihood Model as a framework for our exploration. We present 

examples of different scenarios that describe how the four persuasive game de-

sign principles can either enhance or reduce the motivation and/or ability of the 

player to elaborate on the persuasive message of the game. Although we empha-

size the theoretical and explorative nature of the paper, it may form a starting 

point for further experimental research on the context dependency of persuasive 

game design principles in order to improve their effective implementation.  

 

Keywords: persuasive game design principles, context dependency, ELM 

model.     

 

1 Introduction 

The main goal of persuasive games is to shape, reinforce or change players’ attitudes 

and/or behaviour beyond the gaming session [1]. Their design principles can be con-

sidered the key drivers of their success [2]. Unfortunately few guidelines exist concern-

ing the effective implementation of these persuasive game design principles [3]. The 

choice and the suitability of a design principle that contributes to the persuasive mes-

sage of the game is therefore often based on a designer’s own intuition [4].  
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To prevent the use of badly chosen persuasive design principles that can be counter-

productive, research shows the importance of tailoring [5]. Elaborating on these find-

ings Orji et al. [4] suggest a design approach for tailoring persuasive game design prin-

ciples to various gamer personalities.  

Apart from players’ personalities we believe there are more context factors that 

might improve the effective implementation of persuasive game design principles. In 

this paper we therefore aim to further explore the context dependency of persuasive 

game design principles and suggest how game designers can take this into account 

when selecting and implementing these principles.  

We assume that in many cases persuasive game designers want to reach a large and 

diverse group of gamers with their design. For this exploration we therefore chose to 

focus on four popular (interrelated) persuasive game design principles with an overall 

good average effect across gamer types as identified by Orji et al. [4]: Self-monitoring 

& Suggestion and Competition & Comparison. Next our research question is the fol-

lowing: how does the effectiveness of these four popular persuasive game design prin-

ciples depend on the context in which they are applied? 

To clarify our research method we first give a brief overview of the origin of the four 

selected persuasive game design principles of our exploration.  

 

1.1    Origin of selected persuasive game design principles  

Based on a literature review on persuasive games and the design principles they used, 

Orji et al. [4] identified ten popular persuasive game design principles that originate 

from the field of Persuasive Technology (PT), more specifically from prior research of 

Fogg [6], and Oinas-Kukkonen & Harjumaa [7].  

Fogg holds the most dominant perspective on persuasion through technology (in-

cluding digital games) [6]. According to his Behaviour Model for Persuasive Design 

[8], behaviour is a product of three factors: motivation, ability, and triggers. For a de-

sired behaviour to occur these three elements must converge at the same moment. When 

the behaviour does not occur, the model argues that at least one of the elements is miss-

ing. Considering the model to be too limited to be applied directly to persuasive system 

development Oinas-Kukkonen & Harjumaa [7] elaborated on Fogg’s work and devel-

oped the Persuasive Systems Design (PSD), suggesting 28 persuasive system design 

principles.  

 

Limitations As also noted by Kors et al. [3] we believe Fogg’s perspective on persua-

sion seems somewhat limiting. It’s main focus seems to lie on simply making the user 

do what the system requests. How attitudes are actually shaped through the interaction 

with the system to influence consistent behaviour seems rather overlooked. Kors et al. 

[3] emphasize that this is surprising since “the substantial attitude-behaviour relation-

ship that is inherent to persuasion seems ignored”.  

Since the persuasive design principles of Oinas-Kukkonen & Harjumaa [7] are partly 

based on Fogg’s perspective and the selected game design principles of Orji et al. [4] 

are subsequently build upon their work, we argue that the selected persuasive game 

design principles Self-monitoring & Suggestion and Competition & Comparison might 

be limited concerning their persuasive effects.  
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1.2 Method: The Elaboration Likelihood Model as a framework for  

        our theoretical exploration      

Due to the underexposed role of attitude formation concerning persuasion through tech-

nology (including persuasive game design principles) we chose the Elaboration Likeli-

hood Model (ELM) [9] as a framework for our exploration, following Kors et al. [3]. 

This model of persuasion from the field of social psychology namely specifically fo-

cuses on the actual formation of attitudes and describes how likely a person would 

change his/her attitudes based on a persuasive message [9]. The process of generating 

favourable and unfavourable evaluative reactions to the content of the message is called 

elaboration. 

According to the ELM the likeliness a person elaborates on a persuasive message is 

dependent on the level of motivation and ability. To explore how the effectiveness of 

the persuasive game design principles Self-monitoring & Suggestion and Competition 

& Comparison depend on the context in which they are applied, we therefore aim to 

map examples of different scenarios in which the design principles either enhance or 

reduce the motivation and/or ability of the player to elaborate. 

Interestingly motivation and ability each have several sub variables that subse-

quently affect the persuasion indirectly [10]. Motivating aspects are Relevance of the 

message, Need for Cognition and Responsibility for the message. The aspects for the 

ability to elaborate are Knowledge and Understanding of the message, Available time 

to elaborate, Distraction from elaboration and Repetition of the message [11, 12]. When 

applied in a persuasive game design context, most of the sub variables seem to be able 

to be influenced by the game designer [3]. Our exploration therefore exists of the de-

scription of examples of possible theoretical scenarios in which Self-monitoring & Sug-

gestion and Competition & Comparison could influence the motivation and/or ability 

of the player to elaborate through these sub variables. We exclude Need for Cognition 

for this exploration because we believe that is a personal trait that can’t be influenced 

by the game [13]. 

The ELM proposes two processing modes of persuasion: the central route (in which 

persuasion is mediated by systematic processing of message arguments and other rele-

vant information) and the peripheral route (which features the influence of peripheral 

cues and includes a variety of less effortful mechanisms) [9,10]. Attitude change is 

considered to be the most resistant and enduring when people process information via 

the central route [9,10].  

 

1. 3  Purpose of paper and outline 

Although theoretical and explorative, the presented findings in this paper may form a 

starting point for future experimental research on the context dependency of persuasive 

game design principles. We hope to inspire game designers to improve the effectiveness 

of their designs and game scholars to deepen their knowledge of persuasive game de-

sign. Section 2 describes the exploration of the context dependency of  

Self-monitoring & Suggestion and Competition & Comparison by means of examples 

of possible theoretical scenarios. In section 3 conclusions and limitations of this paper 

are discussed and suggestions are made for future research. 
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2 Context dependency of Self-monitoring & Suggestion and 

    Competition & Comparison  
 

2.2  Self-monitoring & Suggestion 

The game design principle Self-monitoring (also Feedback) allows people to track their 

own behaviours, providing information on both past and current states [4]. The assump-

tion of this design principle is that it provides players with (self) insights by examining 

their data and subsequently change their behaviour based on these insights. Kersten-

Van Dijk et al. [14] also call this the self-improvement hypothesis.  

Suggestion is a design principle that suggests certain tasks (for achieving favourable 

outcomes) to players during the game [4]. It is based on the assumption that these sug-

gested tasks motivate players to perform the desired behaviour.  

 

Effects on motivation Both Self-monitoring and Suggestion seem to be able to enhance 

motivation to elaborate on the persuasive message of a game through influencing the 

Responsibility of the player. Through Self-monitoring the outcome of personal efforts 

are made visible and when this is accompanied by cues that emphasize the players iden-

tity (for example players name and picture) this might intensify the experience of Re-

sponsibility. When Suggestion points out what the possible undesired effects can be 

when the player does not perform the suggested task, we argue it might positively in-

fluence Responsibility too. 

Self-monitoring might also influence the feeling of Relevance of the persuasive mes-

sage, but we argue that this only arises when the player is able to compare his/her mon-

itored behaviour to some standard or goal. According to Bandura’s self-regulation the-

ory [15] individuals proactively motivate and guide their actions by setting challenging 

goals and making effort to fulfil them. So when a standard or goal is salient it is more 

likely that the player is motivated to rectify the deviations from this standard or goal 

[14]. Interestingly a standard can be made salient when the player can compare his/her 

performance in the game with that of others through a ranking list for example.  

 

Effects on ability Self-monitoring and Suggestion seem to be able to enhance as well 

as reduce the ability of the player to elaborate on the persuasive message of the game. 

At first they seem promising principles to provide specific Knowledge and Understand-

ing concerning the desired behaviour. Suggestion can inform the player with extra 

knowledge why a specific task is important to perform or suggest a specific skill that is 

needed to perform the desired behaviour. Also within Self-monitoring we believe this 

might be possible, for example when providing feedback on current and past states of 

the player, extra information can be given that explains these states.  

But Self-monitoring and Suggestion might also reduce the ability of the player to 

elaborate. A negative side effect of Self-monitoring can occur when the player experi-

ences that he/she is being observed and evaluated. According to the social facilitation 

effect [16] the presence of others (regardless of actual presence or via electronic means) 

increases an individual’s level of arousal, which can inhibit the performance of behav-

iours that are complex or new. This suggests that during the performance of a relatively 
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complex and new task the player should not experience Distraction by Self-monitoring. 

The game designer can try to avoid this undesired effect by not providing feedback 

during these new tasks but only afterwards.  

Lastly a possible undesired effect of Suggestion can be that the player experiences 

too much pressure to change a certain behaviour. When Repetition of suggested tasks 

is applied too much we argue that this can easily occur. This may have such an impact  

on the mood of the player that he/she will not be able to process the persuasive message 

of the game through the desired central route but through the peripheral route [17].  

 

2.3 Competition & Comparison  

The design principle Competition allows the user to compete with other players [4]. 

Comparison provides a means for the player to view and compare his/her performance 

with the performance of other user(s) [4]. Both are based on the assumption that humans 

are competitive beings and have a natural drive to compete [7].  

 

Effects on motivation As earlier suggested Self-monitoring might influence the 

player’s feeling of Relevance of the persuasive message in the game when a certain 

standard or goal is made salient. We argue that through Comparison such a standard 

can be visualized. In that sense Comparison can enhance the player’s motivation to 

elaborate. This might also happen through the feeling of Responsibility, that can arise 

when a player compares his/her performance on the desired behaviour with other play-

ers. We assume that when it is emphasized that a group of others perform a certain 

behaviour, this could increase the feeling of Responsibility to also participate.  

How Competition can enhance the motivation of the player to elaborate seems less 

evident. At first sight it mostly seems to make the player enjoy the game more [18], but 

not necessarily increase the chance of elaboration. We believe however that Competi-

tion can positively influence the Relevance of the persuasive message of the game when 

the competitive element is an integral part of the game’s narrative (which includes the 

persuasive message). When implemented in that way it might be most effective when 

the player not competes with other players, but with characters or objects that are part 

of the persuasive story. Obviously players can form groups and compete together 

against a common enemy.   

 

Effects on ability To enhance the ability of the player to elaborate on the persuasive 

message of the game Comparison might increase the Knowledge and Understanding 

when it is specifically explained to the player how the other players reached certain 

goals (concerning the desired behaviour). Comparison however might also reduce the 

ability to elaborate when it will function as an Distraction. We believe this could hap-

pen when the player experiences that through Comparison it is emphasized that other 

players perform much better than he/she. This might result is low self-efficacy [19], 

which negatively influences the desired performance. To solve this undesired scenario 

we suggest that the earlier described design principles of Self-monitoring & Suggestion 

can help the player to increase the self-efficacy of the player; Self-monitoring can show 

prior successful performances of the player and Suggestion might suggest a certain skill 

that the player can use to perform better again.  
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 Competition seems to reduce the ability of the player to elaborate in two different 

situations. We argue that when Competition is experienced by the player as one of the 

most important elements of the game this might function as Distraction from elabora-

tion. When a game is highly competitive players get emotional aroused [20]. This 

arousal affects processes of perception and produces simplistic thinking [20]. 

So just as the effect of the earlier described scenario when too many suggestions are 

made, the mood of the player will likely influence the route to persuasion. Instead of 

the preferred central route it is assumed that the peripheral route will be taken by the 

player in this situation. A second situation when Competition might reduce the ability 

of the player to elaborate on the persuasive message is when the player is asked to be 

competitive the entire game long, without any Available Time which allows the player 

to take time to reflect on the message. It is therefore recommended to provide the player 

with sufficient moments of rest after intense moments in the game [3].  

 

3.  Conclusions, limitations and future work 
 

3.1  Conclusions and recommendations 

The effectiveness of the popular persuasive game design principles Self-monitoring & 

Suggestion and Competition & Comparison seems to depend on the context in which 

they are applied. Specifically to what extent these principles enhance or reduce the mo-

tivation and/or ability of the player to elaborate on the persuasive message of the game 

(generating favourable and unfavourable evaluative reactions to the content of the mes-

sage). With the Elaboration Likelihood Model (ELM) as a framework for our explora-

tion we specifically focused on how a persuasive game designer might influence the 

sub variables of this motivation (Relevance, Responsibility) and ability (Knowledge and 

Understanding, Available Time, Distraction and Repetition) through the implementa-

tion of the four selected persuasive game design principles.  

 

Enhancing motivation and ability The outcomes of our theoretical exploration show 

that both principles are able to enhance the motivation and ability of the player to elab-

orate. With implementing Self-monitoring & Suggestion a game designer might in-

crease the Responsibility of the player concerning the topic of the game by emphasizing 

the personal identity of the player and by pointing out what undesired effects might 

occur when the player does not perform the suggested task. Knowledge and Under-

standing can be improved when extra information is provided on current and past states 

of the player that explains these states and when the player is informed why a certain 

task is important to perform. Relevance can be strengthened when a certain standard or 

goal is made salient to the player.  

 For Competition & Comparison we also found scenarios that might enhance the mo-

tivation and ability of the player to elaborate. When a certain standard is made visible 

through Comparison it can contribute to the Relevance and the Responsibility of the 

player. Through Comparison, Knowledge and Understanding of the matter can be in-

fluenced when it is specifically explained to the player how the other players reached 

certain goals. Competition can increase the Relevance of the persuasive message of the 
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game when the competitive element is an integral part of the game’s narrative (which 

includes the persuasive message).  

  

Reducing motivation and ability Both Self-monitoring & Suggestion and Competition 

& Comparison might reduce the motivation and ability of the player to elaborate on the 

persuasive message of the game as well. First of all we argue that game designers 

should prevent that a player experiences the feeling of being observed through Self-

monitoring when he/she is performing a difficult or new task in the game, because this 

might lead to Distraction to properly elaborate. It should also be avoided that the mes-

sage of the game is presented to often through Suggestion. This negative effect of Rep-

etition can cause that the player feels a certain unpleasant pressure to change a behav-

iour, which will reduce the ability to elaborate. 

 When implementing Competition a designer should be aware that the competitive 

element is not the most important one in the game because then it might cause Distrac-

tion from elaboration. Also the designer should prevent that there is no Available Time 

to elaborate for the player on the message of the game because he/she is asked 

to be constantly competitive during the game. Finally designers should we aware that 

Comparison can cause Distraction of elaboration when the type of comparison empha-

sizes too much that other players perform much better than the player.  

 

3.2  Differences and internal relation between the four persuasive game design  

        principles     

As a combined design principle Competition & Comparison seems less strongly con-

nected internally than Self-monitoring & Suggestion. Although they might indeed com-

plement each other we believe they could also be implemented separately in a persua-

sive game. We argue that the implementation of Competition & Comparison might be 

more risky concerning undesired scenarios. But with awareness of the context depend-

ency it can be a powerful persuasive game design principles. 

 Interestingly we found that Self-monitoring & Suggestion and Competition & Com-

parison might complement each other in certain scenarios.  

 

3.3 Limitations and future work   

Due to its theoretical and explorative nature this paper has some limitations. The Elab-

oration Likelihood Model as a framework for our exploration limited the scope of the 

context dependency. We specifically focused on the effects of the design principles 

concerning the persuasive message of the game and left out the engaging aspects of the 

design principles that might also contribute to the overall persuasive power of the game. 

Another limitation is that our examples of scenarios focused on digital games while we 

realise that persuasive games can be effective in an analog setting as well.  

 For this paper we only explored the context dependency of four selected popular 

persuasive game design principles, but obviously there are many more to further ana-

lyse in order to improve their effective implementation. We therefore suggest that fu-

ture work should first explore the context dependency of a broader set of popular per-

suasive game design principles. For each design principle then certain game mechanics 
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can be listed. Next the outcomes of these explorations should be empirically tested in 

simple experiments and field tests.  

With this paper we aim to create awareness of the context dependency of persuasive 

game design principles amongst game designers and scholars. Finally we believe it may 

form a starting point for future experimental research in order to improve the effective 

implementation of persuasive game design principles.  
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ABSTRACT 
This is the initial report of a multi-university study of students participating in business simulations.  The 

results presented here are only for US students enrolled in US universities.  The international students’ data 

were removed for later investigation if the international students learn the skills differently than US 

nationals.   It is the intent of .2 this research project to expand the study to business programs at non-US 

universities. The study’s purpose is an attempt to determine what skills students’ learn while taking part in 

business gaming.  Historically, most studies researching student learning while playing business simulations 

have been disappointing.   This study defined a set of 16 primary learning skills that had been previously 

suggested by a variety of authors.  Each survey was administered immediately after university students 

completed a business simulation.  The authors are attempting to capture the level of perceived learning skills 

among these 16 learning skills.  This study found students reported substantial levels of learning on all 16 

skills measured and debriefing had a substantial and measurable impact on the student’s learning.  However, 

debriefing alone was not the primary variable in learning. It was important only after the student considered 

the debriefing to be important and the ability of their instructor to facilitate the debriefing. 

1 BACKGROUND 
1.1 Learning 

Many researchers have attempted to measure learning when students participate in business 

simulations.   

Achilles Armenakis et al. (1974) [1] studied the performance of teams participating in the 1974 Emory 

University Intercollegiate Business Game (IBG).  They wanted to see what differences existed between the 

best performing teams and the poorer performing teams. Their four primary hypotheses were:  

(1) Do successful teams employ more quantitative methods than unsuccessful ones?  No statically

significant differences were found.

(2) Does the experience in participating in the I.B.G. distinguish between teams that are successful and

unsuccessful?  No statically significant differences were found.

(3) Does previous experience participating in business games differentiate successful and unsuccessful

teams?  A significant difference was found with (“p”) < 0.05).  This finding was an important

finding, as it indicates that participants had learned from having previously played a business

simulation.

(4) Do successful teams devote more time to making decisions than unsuccessful teams?

No statically significant differences were found.

Fritzsche (1976) [2], studied non-cognitive learning styles, defined by Kolb and Goldman (1973), [3] 

perceived learning, and simulation performance, and he used game grades as the dependent measure.  The 

learning styles were identified as divergers, assimilators, convergers, and the accommodators.  The meanings 

of these four styles were:  
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“The Diverger....is best at Concrete Experience (CE) and Reflective Observation (RO). His/her 

greatest strength lies in his Imaginative ability.   

The Assimilator’s dominant learning abilities are Abstract  

Conceptualization (AC) and Reflective Observation (RO). His/her greatest strength lies in his 

ability to create theoretical models.   

The Converger’s dominant learning abilities are Abstract  

Conceptualization (AC) and Active Experimentation (AE). His/her greatest strength lies in the 

practical application of ideas.   

The Accommodator “has the opposite strengths of the Assimilator. He/she is best at 

Concrete Experience (CE) and Active Experimentation (AE). His/her greatest strength lies in 

doing things, in carrying out plans and experiments and involving himself in new 

experiences” (Quote from page 457, Fritzsche 1976).    

The hypothesis that the grades assigned to the simulation differed depending on the learning 

styles was rejected with “p” = 0.25.    

Miles, Biggs, and Schubert (1986) [4] surveyed sixteen studies that used student self-judgment of skill 

acquisition as dependent variables. They concluded that the mixed results uncovered were difficult to 

interpret.  
Whiteley and Faria (1989) [5] attempted to measure learning from a business simulation by the final 

exam performance.  Students that participated in simulations were compared with students who sat through 

lectures only.  The differences on the final exam were not significant with the “p” value > 0.05.  They 

reported, “Despite the proliferation, and widespread use of business simulation games, a review of the 

literature reveals that the pedagogical value of such games remains unclear.”  (Quote from page 78)  

Washbush and Gosenpud (1993) [6} studied the relationship between learning and simulation 

performance.  They “found no direct, positive linear correlations between learning and simulation 

performance” (Quote from page 141).    

Teach (1990) [7] suggested that better measures of managerial ability would be forecasting errors and the 

allocation of resources to areas with the greatest marginal returns.   

In the following year, Washbush and Gosenpud (1994) [8] restudied the same relationship, but this time 

they divided the teams into three groups: top performers, teams that finish in the middle and the poorest 

performing teams.  This time they found that a relationship exists between learning and performance with 

(“p” < 0.005).  However, they found no significant relationships among either the top performing teams nor 

the poor performing teams.   

Gee (2003) [9] wrote “…the learning principles that good games incorporate are all strongly supported 

by contemporary research in cognitive sciences - the science that studies human thinking and learning 

through laboratory research, studies of the brain, and research at actual learning sites like classrooms and 

workplaces. Beyond using the learning principles that good games incorporate, I also argue that schools, 

workplaces, and families can use games and game technologies to enhance learning. Further, I believe that 

use of games and game technologies for learning content in schools and skills in workplaces will become 

pervasive.”   However, Gee did not elaborate on how that learning could be measured.  

When examining the degree of learning by a simulation participant, one must consider the complexity of 

the simulation.  Some authors have reported their views.  Complexity and realism may not be an advantage.  

Springer et al. (1965) [10] wrote that “The power of a model in solving a problem comes precisely from it's 

not corresponding to reality except in those details pertinent to the problem at hand.” (Quote from page 178). 

Frazer (1977) [11] commented, “...playing many different (simple) games in a course with students on 

different teams for each game is now a viable alternative to the traditional management simulation played 

over a prolonged period.”  (Quote from page 3).   

Wolfe (1978) [12] investigated the link between game complexity and the acquisition of business policy 

knowledge. Wolfe reported, “The simple game increased knowledge in two of the emphasis areas - the need 

for reappraisal and flexibility, and the effects of individual and group factors in policy and decision-making 

situation. The IG [intermediate complexity game] improved only one area, while the CG [complex game] 

improved a player’s knowledge in all five areas.” (Quote from page 149).   However, Wolfe’s use of only two 

simulations may have resulted from the difference between the two simulations rather the difference in 

complexity.  
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Role overload (French and Caplan 1972) [13] occurs in large-scale simulations. Teach (1990) [14] 

identified this problem as analysis paralysis.  Teach and Murff (2008) [15] assessed the problem of 

complexity.  They recommended the preparation time needed before the students started the simulation and 

playing time required between rounds may be effective measures of simulation complexity.    

Hall and Cox (1994) [16] confronted the concept that complexity was needed to create educationally 

effective business simulations. These authors described two aspects of realism. The first was that realism was 

“a key determinant of educational effectiveness and that realism was produced through complexity.”  The 

second involved “the amount of cognitive processing performed by participants relates to the simulation’s 

complexity. In turn, the simulation’s duration relative to cognitive processing produces cognitive pressure 

that may lead to role overload.” This role overload is negatively related to the level of adult learning (Quotes 

from page 30).   

Teach (2018) [17] suggested testing a set of 20 business simulations learning skills that could be 

classified as non-cognitive measures or important skills that could be learned while participating in business 

simulations.  However, this project selected 16 learning skills to investigate.  Table 1 displays the selected 16 

learning skills.  

  

Put Table 1 about here 

 

1.2 Debriefing  
What is debriefing?  Greenblat and Duke (1975) [18] defined debriefing as the process of  

“the learning experience from which the learners are to draw the lessons to be learned.” Dennehy, Sims, and 

Collins (1998) [19] claimed that “A debriefing process, however, must be planned as rigorously as the 

exercise itself to complete the learning experience” (Quote from page 12).  Lederman, (1992) [20] postulated 

that there were two reasons why debriefing was necessary when using game-based learning.  First, additional 

consideration was necessary by the participant and second, discussing the outcomes and the thinking 

processes that occurred when making the necessary simulation decisions provides insight into the 

participants’ experiences.  Second, debriefing, often a discussion of the experience is necessary to provide 

insight into that experience and its impact.   

There are volumes of literature touting debriefing as a necessary component of simulation and games, but 

an amazingly small number of articles that test the hypothesis that debriefing increases participant learning.  

However, an S&G article, (Bredemire and Greenblat, 1981) [21] cautioned those users of debriefing, “The 

research does not always show enhanced learning from debriefing.”  In an editorial, Crookall (2011) [22] 

wrote, “I suggest that the serious gaming community has much to offer the discipline of simulation/gaming 

and that debriefing is vital both for learning and for establishing simulation/gaming as a discipline (quote 

from the abstract).  This editorial cites an important body of literature about debriefing.    

Andrade-Santo, Oliveira-Neto and Reith (2013) [23], found “debriefing had a direct impact on the 

evaluation of the facilitator. On average, about 70% of the members of the groups that received a formative 

and custom debriefing considered as good, very good or excellent, the efficiency of the facilitator.  Also, 50% 

of these groups improved financial performance in the next round.” Their conclusions were: “The proposed 

model of debriefing has the potential to increase student learning in undergraduate courses using SM, but we 

emphasize that the training of the facilitator is the key to success for this model.” (Quotes from the abstract.)  

2 The Research Process  

Most studies of business simulations and games are done by faculty members studying their students in 

their classes and participating in a single simulation.  Findings based on a single simulation or a single 

classroom experience are insufficient, no matter how significant the findings, for generalization.  The authors 

intended to go beyond the single classroom experience to a multi-university environment and include 

multiple simulations and examining issues of the effect of international students, gender, grade levels, 

debriefing, etc, etc.   

The project designed a Qualtrics designed, an anonymous survey using primarily Likert scaled variables. 

These questions state a position and the subject responds by stating his/her level of agreement to the stated 

position.  In this study we mostly used a six-point Likert scale of (1) Disagree Strongly, (2) Disagree, (3) 

Disagree Slightly, (4) Agree Slightly, (5) Agree and (6) Agree Strongly.  The 16 learning skills were evaluated 

using an 8-point scale.  A few questions used different scales as needed, such as gender, did debriefing take 
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place during the game playing, etc.  The Georgia Tech’s IRB (Institutional Review Board) approved the 

survey. (The IRB is a federally mandated panel that is charged with safeguarding the rights and welfare of 

human subjects in research.) The IRB requires that we tell each student that they may reject the survey 

outright, or leave the survey at any time without completing it.  IRB approval is necessary for all surveys 

given to students at universities in the United States.  At the end of the survey, we inserted a question which 

asked the students if they would permit the researchers to share their anonymous responses with their 

instructor.  The students responded by keying in their instructor’s name if they agreed to that stipulation.  If 

the student did not key in their instructor’s name, no sharing of the collected information outside the research 

team members was allowed.  

The authors contacted faculty members at universities across the United States.  They were asked, “Do 

you use a business simulation in your class or classes?” If the answered yes, they have again contacted them 

and asked if they allow the research team to survey their students.  Along with this question, we sent the 

consenting teachers a copy of the electronic survey for approval.  If the teachers approved the survey, they 

were asked, “What is the planned date of the final round of the simulation?”  Then, three to five days before 

each teacher’s final round, they were sent the anonymous version of the survey. Each faculty member, after 

the final round of the simulation, forwarded the anonymous survey to each student in their class.  The student 

responses were collected and stored by Qualtrics and made available to the research team in spreadsheet 

form.  After the team received the data from each university, the researchers separated the “approved to share 

their responses” surveys, grouped them by the faculty members name and sent the responses to the 

appropriate teachers.  This process is ongoing.  

A pilot project was completed at the end of the summer term, 2017 and published by Teach and Zsot 

(2018) [24].  This research can be found online at www.absel.org in a word searchable database.  There are 

over 2,700 articles on business simulations and experiential learning in this publicly available database.  

Upon entry, the database appears to be available only to ABSEL members, but this feature has been disabled.   

The sixteen learning skills examined are shown in Table 1.  Additional questions included for this 

analysis included: Did the instructor provided one or more debriefing sections? (yes or no), The 

debriefing discussion enhanced my learning; they were a valuable component of the overall experience 

and The instructor did a great job facilitating the debriefing discussions. (using a six-point Likert scale).  

3 Preparing the data 
The actual number of participants that received the surveys are unknown. However, the number of 

students that opted not to participate in the data collection process, the number of students who quit the 

survey before completing it and the number that completed the survey is known.  Also, we know the number 

of faculty members who scanned the survey before allowing their students to participate in our study.  Only a 

few of the questions presented were required to be completed by the students and some questions included a 

“not applicable” response.  The reason for allowing many of the questions to be ignored by the student was 

that the researchers thought to force a participant to answer questions that he or she did not desire to answer 

it, would result to nonsense responses and no response would lead to better information.  

Some respondents like to “mess-up” surveys by nonsense answers such as reporting a constant value (for 

example 55555), alternating response values (26262626) and providing sequential values (12345123451) or 

other nonsensical responses.  Therefore, we excluded these participants’ data from the analysis after careful 

examination of each student’s record.   

Students that opted out were simple to eliminate.  We omitted the responses from students that appeared to be 

patterned, but we retained clusters of non-patterned data from the same student in the data-set.    

  

Put table 2 about here. 

 

4 Results  
The 16 learning variables used an 8-point scale, where 1 represented the least amount of learning and 8 

represented the greatest amount of learning.  In addition, a question in the survey asked: “Did your simulation 

experience include a debriefing session about what was learned?” (Yes -No).  The students that answered Yes 

had two follow-up questions:  
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(1) “The debriefing discussion(s) enhanced my learning and were a valuable component of the overall 

experience.” (Disagree Strongly, Disagree, Disagree Slightly, Agree Slightly. Agree, Agree Strongly) and; 

(2) “The instructor did a great job facilitating the debriefing discussions. (The same 6-point Likert scale was 

used.)  Table 3 displays the means and the standard errors of the survey responses.    

  

Put Table 3 about here. 

 

The responses show that substantial levels of self-perceived learning shills were taking place while the 

students were participating in a business simulation.  But, are there differences in the degree of learning 

between those who underwent debriefing and those who had not?   

The authors conducted a test of the equality of means to test this hypothesis.  When using data means, the 

assumption of interval data must be adopted.  Table 4 shows the results of these analyses.   

   

Put Table 4 about here. 

 
Using the classical significance level of 0.05, Table 4. shows that not one of the perceived learning skills, 

when measured when no debriefing took place vs. when debriefing did take place were significant.  The most 

significant learning skill was “The ability to anticipate competitive reactions to our firm’s decisions and that 

difference was only at a “p” value of 0.177.  How can we account for this finding?  It must not be the 

debriefing all by itself.  Some students may not mentally participate in the debriefing process.  The question 

“The debriefing discussion(s) enhanced my learning; it was a valuable component of the overall experience” 

was included in determining the impact of debriefing on each student.  That may be an indication of student 

interest in the debriefing process,  

Table 5 displays the means of the data when the responses to the statement “The simulation enhanced my 

learning” was used to differentiate the 16 perceived learning skills.  Because only a few responses to the 

learning skills reported we collapsed Disagree Strongly; Disagree or Disagree Slightly into the single 

classification “Disagree.”  We also reduced a set identified as “Agree” for the responses Agree Slightly; 

Agree and Agree Strongly.  Table 5. presents the self-perceived learning skills, separating the respondents 

that reported disagreement or agreement with that statement.  

 

Put Table 5 about here 

  
While only a small number of respondents (21 or less) disagreed with the statement, it altered the level of 

significance and now all but two of the learning skills are significant at the 0.05 level, many substantially 

better.  What role does the quality of the instructor abilities to debrief play?  The statement “The instructor 

did a great job facilitating the debriefing discussions.” Was included in the survey to test this question.  

Table 6. Displays the means of the data when the responses to the statement “The instructor did a great job 

facilitating the debriefing discussions” were used to differentiate the 16 perceived learning skills.  

  

Put Table 6 about here.   

 

5 Conclusions  
Debriefing is almost worthless without considering how to convince the student participant that the 

debriefing process is critical to the learning process and training the instructors on how to debrief.  

The conclusions are based upon a sample of US students without the inclusion of any international 

students.  This exclusion was a conscious selection to eliminate the noise to the data that may have been 

caused by the mixture of cultures from the wide varieties of international students attending US business 

schools.  This project is ongoing and it will attempt to measure the effects of a variety of international 

cultures upon the learning of important managerial skills.  Business simulations, as used in US business 

schools tend to have aspects of US culture built into them.  The needed data to undertake this examination 

will require the inclusion of many more business schools and students’ responses to be able to succeed in the 

quest.  
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TABLE 1:  The list of important skills to be learned while participating in business simulations  

  

1.  The ability to set goals  

2.  Making competitive decisions  
3.  Differentiating important information from unimportant information  
4.  The ability to work well in teams  
5.  Understanding marginal analysis  
6.  The ability to work under uncertainty  
7.  Being able to forecast outcomes such as cash flows, sales, ending inventories, demand, etc.  
8.  Analyzing reports and financial reports  
9.  The ability to create budgets  

10.  The ability to understand the interactions among 2 or more decisions  
11.  The ability to analyze quality control measurements  
12.  The ability to anticipate competitive reactions to our firm’s decisions  
13.  The ability to consider competitors’ decisions when making out firm’s decisions  
14.  The ability to relate the effect of one decision variable upon a different decision variable  
15.  To be innovative  
16.  To be creative  
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Table 3.  The analyzed sample response means and standard error 

 

 
The Learning Skills  N  

 
Mean  Std. Error  

1.  The ability to set goals  ……………….  282   4.72  0.106  

2.  Making competitive decisions ……… …  271   5.29  0.098  

3.  Differentiating important information 

from unimportant information………. 267  
 

5.11  0.103  

4.  The ability to work well in teams ……..  243   4.90  0.113  

5.  Understanding marginal analysis ……… 253   4.95  0.107  

6  The ability to work under uncertainty …  263   5.19  0.098  

7  Being able to forecast outcomes such as 

cash flows, sales, ending inventories, 

demand, etc.  
267  

 
5.30  0.106  

8  Analyzing reports and financial reports …  268   5.40  0.104  

9  The ability to create budgets …………….  248   4.92  0.112  

10  The ability to understand the interactions 

among 2 or more  decisions  272  
 

5.45  0.105  

11  The ability to analyze quality control 

measurements ………………………  254  
 

5.03  0.114  
12  The ability to anticipate competitive reactions 

to our firm’s decisions ……  266  
 

5.31  0.110  
13  The ability to consider competitors’ 

decisions when making our firm’s  … 

decisions  
266  

 
5.46  0.107  

14  The ability to relate the effect of one 
decision variable upon  ……… ….…  
a different decision variable  

266  
 

5.38  0.030  

15  To be innovative  ……………………….  263   5.16  0.107  

16  To be creative  ………………………….  
 

260   5.17  0.114  

 
Did Debriefing take place during your simulation?  Yes  180  No  96  

 Debriefing resulted in enhancing my learning.  
(6-point Likert Scale) ………………………  N = 180    

 My instructor did a good job.  
(6-point Likert Scale) ………………………  

  
N = 117    
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Table 4. The differences in means of the 16 perceived learning skills between debriefing and no debriefing 

conditions  

  

    With Debriefing  Without Debriefing   

The Learning Skills  N1  Mean1  N2  Mean2  “p”     

value  
 1. The ability to set goals  ……………….  174  4.87`  95  4.44  0.633  
 2. Making competitive decisions  …………  175  5.41  95  5.05  0.962  

3. Differentiating important information from 

unimportant information ………..….  172  5.16  95  5.00  0.530  

4.  The ability to work well in teams ……..  162  5.04  81  4.59  0.236  
5.  Understanding marginal analysis ………  167  5.06  86  4.73  0.739  
6.  The ability to work under uncertainty …..  176  5.24  92  5.07  0.183  
7.  Being able to forecast outcomes such as 

cash flows, sales, ending inventories, 

demand, etc.  
174  5.44  93  5.01  0.763  

8.  Analyzing reports and financial reports …  176  5.53  92  5.07  0.583  
9.  The ability to create budgets …………….  164  5.09  84  4.47  0.913  

10.  The ability to understand the interactions 

among 2 or more decisions………….  176  5.58  96  5.21  0.407  

11  The ability to analyze quality control 

measurements………………………..

.  172  5.19  87  4.87  0.276  
12  The ability to anticipate competitively 

reactions to our firm’s decisions …….  173  5.39  94  5.15  0.177  
13  The ability to consider competitors’ 

decisions when making our firm’s  … 

decisions  
173  5.60  93  5.18  0.274  

14  The ability to relate the effect of one 

decision variable upon  

……………...  
a different decision variable  

174  5.49  92  5.15  0.753  

15  To be innovative ……………………….  171  5.41  92  4.68  0.436  
16  To be creative ………………………….  189  5.41  91  4.64  0.325  
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Table 5. The differences in means of the 16 self-perceived learning skills under the condition of debriefing 

and the disagreement or agreement to the statement The debriefing discussion(s) enhanced my 
learning; it was a valuable component of the overall experience  

  

 Disagreement  Agreement  “p"  

  The Learning Skills  N1  Mean1  N2  Mean2  value  

1  The ability to set goals …………………………  18  3.61  157  5.03  0.001  
2  Making competitive decisions ………………....  19  4.37  158  5.54  0.002  
3  Differentiating important  

information from unimportant  information … 20  3.80  153  5.35  >0.0005  

4  The ability to work well in teams ………………  21  4.10  142  5.19  0.005  
5  Understanding marginal analysis ………………  19  4.05  149  5.19  0.005  
6  The ability to work under uncertainty………….  21  4.24  156  5.33  0.001  
7  Being able to forecast outcomes  

Such as cash flows, sales, ………………….… 

ending inventories, demand, etc.  
20  4.85  155  5.52  0.097  

8  Analyzing reports and financial reports ………..  21  4.57  156  5.66  0.004  
9  The ability to create budgets …………………..  17  4.00  143  5.22  0.006  

10  The ability to understand the  
interactions among 2 or more decisions …….. 21  4.62  156  5.71  0.006  

11  The ability to analyze  
quality control measurements ……………….…  17  4.41  151  5.28  0.066  

12  The ability to anticipate competitive  reactions to 

our firm’s decisions …………………………  20  4.50  153  5.51  0.012  
13  The ability to consider competitors’ decisions 

when making our firm’s decisions ………….  20  4.65  154  5.73  0.006  

14  The ability to relate the effect  
of one decision variable upon  ………………  
a different decision variable  

20  4.00  155  5.69  >0.0005  

15  To be innovative ……………………………….  19  153  153  5.54  0.006  
16  To be creative ………………………………….  19  4.26  151  5.60  0.003  
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Table 6. The differences in means of the 16 self-perceived learning skills under the condition of 

debriefing and using the disagreement or Agreement to the statement: The instructor did a 
great job facilitating the debriefing discussions.  

  
 Disagreed  Agreed  “p”  

 The learning skills  N1  Mean1  N3  Mean3  value  

1  The ability to set goals ……………  19  4.74  96  4.97  0.618  
2  Making competitive decisions …...  19  5.11  96  5.63  0.205  
3  Differentiating important  

information from ……..…….…  
unimportant information  

19  4.68  95  5.43  0.084  

4  The ability to work well in teams    17  4.59  86  5.06  0.336  
5  Understanding marginal analysis    19  4.05  90  5.34  0.002  
6  The ability to work under 

uncertainty. …………………….  19  4.89  96  5.40  0.181  
7  Being able to forecast outcomes 

Such as cash flows, sales ……… 

ending inventories, demand, etc.  
20  4.90  95  5.51  0.175  

8  Analyzing reports and financial 

statements …………….……….  19  4.79  97  5.65  0.043  
9  The ability to create budgets …….  16  4.50  91  5.19  0.153  

10  The ability to understand the 

interactions among 2 or more … 

decisions  
20  4.75  95  5.51  0.010  

11  The ability to analyze quality 

control measurements ………….  18  4.23  94  5.34  0.028  
12  The ability to anticipate competitive 

reactions to our firm’s decisions          19  4.68  95  5.65  0.028  
13  The ability to consider competitors’ 

decisions when making our firm’s  18 

decisions.  
4.56  95  5.95  0.001  

14  The ability to relate the effect of 

one decision variable upon a 

different decision variable  
19  4.53  94  5.83  0.002  

15  To be innovative …………….……  19  4.53  98  5.57  0.015  
16  To be creative …………….………  20  4.45  97  5.63  0.007  
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Abstract. The present study examined the effects of debriefing on 132 
Austrian University students as part of an international collaboration be-
tween Austria and Japan. There were eight experimental conditions, as 
follows: control group without treatment, “fun game” with no debriefing, 
Prisoner’s Dilemma (PD) game with no debriefing, PD game with self-
completed debriefing, PD game with guided written debriefing, PD game 
with guided written debriefing and a conceptual frame, no game but read-
ing of a text, and no game but study of a picture. After completing these 
activities, groups of four participants played the Highway Planning 
Game, which deals with cooperation and conflict. In addition to the anal-
yses of the effects of the different debriefing methods on Austrian stu-
dents, an intercultural comparison with Japanese students’ data, which 
we analyzed and reported previously (Kikkawa et al., 2018) was also 
done. The Austrian students showed the same pattern of results as the 
Japanese students in the previous study: task performance in the groups 
that played a game and then received a debriefing was better than that in 
the groups that either did not play the game or played the game but did 
not receive a debriefing. Austrian students who played a game and re-
ceived a debriefing showed a significantly better evaluation of learning 
effects compared with those who did not play a game and/or debriefing. 

Keywords: Conflict, debriefing, intercultural difference, learning, negotiation  

1 Introduction 

1.1 Previous study and its implications for cultural differences  

The present study examined the effects of debriefing on Austrian University students 
as part of an international collaboration between Austria and Japan. Our research has 
focused on the effects of different types of debriefing using the Highway Planning game 
[1], which involves conflicts that must be solved through negotiation. This is our second 

622

mailto:t


report examining the effect of debriefing. After 3 years of international study, we no-
ticed cultural differences in the attitudes of the participants, especially in terms of com-
petition and conflict and negotiation during game play. An attitudinal difference may 
lead to differences in the effects of debriefing, whether direct or indirect. Therefore, in 
the present study, we focused on the effects of debriefing and cultural differences in 
attitudes during game play. 

The main results of our first study of Japanese students can be summarized as follows 
[2]: (1) Task performance on the game did not differ significantly among eight different 
experimental conditions, and the results were as expected, indicating that the groups 
that played a game and then received a debriefing exhibited better performance than 
those that either did not play the game or played the game but did not receive a debrief-
ing. The reason why the results did not reach significance could be attributed to the 
small number of groups in some of the experimental conditions; (2) attitudes toward 
taking a leadership role became significantly stronger after playing the game, which 
was interpreted as a sign of greater participant involvement in the game. In addition, 
the degree of cooperation significantly decreased from a very high level before game 
play to a medium level after the game.    

The results of the questionnaire data provoked intriguing speculation about cultural 
differences between the Austrian and Japanese students, as we assumed that coopera-
tion would have increased after the game, particularly under the debriefing condition. 
However, we found a decrease in cooperation. One possible interpretation could be 
drawn from our observations of game play during the second and third studies [3], the 
latter of which has not been published. One of the observations was that the Japanese 
students seemingly avoided conflicts in the Highway Planning Game, even if the game 
structure necessarily involved conflicts among the different roles assigned to the play-
ers, such that negotiation was necessary to accomplish the goal. 

Although we know of three studies that directly compared the attitudes and behaviors 
of Austrian and Japanese participants from the perspective of game theory, they did not 
consider the interactions among the players during play. One study found no significant 
difference in the three-person coalition formation ultimatum game [4], while the re-
maining two investigated trust and reciprocity using modified trust games [5] and found 
several cultural differences [6, 7].  

Although we are unaware of any intercultural study that directly tested the above-
mentioned assumption, i.e., comparison between Austrian and Japanese participants 
regarding conflict resolution style, there are some studies that were conducted from the 
perspective of intercultural differences. 
     According to Hofstede’s six-dimension model, Austria and Japan are different in the 
following six aspects [8]: Japan has a higher power distance, masculinity, uncertainty 
avoidance, and long-term orientation, than Austria. In contrast, Austria has higher in-
dulgence and individualism than Japan.  
     Second, although it was a comparison between Japan and the United States, not be-
tween Austria and Japan, Barnlund reported that conflict is far less common in Japanese 
society [9]. He also indicated that the Japanese manage differences through avoidance 
or rely more on accommodation, meaning that confronting differences directly would 
be an extremely hazardous way of addressing a difference of opinion in Japan. These 
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points might be outdated considering the fact that the book was published in 1989; 
however, a subsequent study agreed. Obuchi and Takahashi [10] compared conflict 
management strategies between Japanese and American students according to Falbo 
and Peplau’s two-dimensional model [11]. They found a strong tendency to avoid con-
flicts among participants. Additionally, they pointed out that the decision of whether to 
overtly enter into a conflict by the Japanese may be more critical than choosing the 
conflict management strategy. In other words, the Japanese are reluctant to make the 
conflict overt, and tend to try to keep it covert, if possible. 
     Third, Japanese participants showed the highest tendency toward a win-win negoti-
ation style among 12 countries, i.e., France, USA, UK, Germany, Spain, Mexico, Ar-
gentina, Brazil, Nigeria, India, China, and Japan [12]. In that study, 10 negotiation fac-
tors varying between two polar extremes were identified and used to describe cultures. 
They were: negotiating goals (contract or relationship), attitudes toward the negotiation 
process (win/win or win/lose), personal styles (formal or informal), styles of commu-
nication (direct or indirect), time sensitivity (high or low), emotionalism (high or low), 
agreement form (specific or general), and agreement building (bottom up or top down). 
In addition to attitudes toward the negotiating process, Japanese are characterized by 
indirect communication and general agreement.  
 
1.2 Effects of debriefing 

This second international study was done with identical procedures to the previous 
study. Our main interest was in the effects of different types of debriefing. Debriefing 
can be defined as “the process in which people who have had an experience are led 
through a purposive discussion of that experience” [p. 146; 13]. Gaming simulations 
without adequate debriefing are often considered ineffective, and it is widely under-
stood that effective learning is dependent on reflection during the debriefing process 
[14, 15, 16]. Learning stems from debriefing rather than from the game itself [17, 18].  
Although many good arguments have been derived from theories of learning and in-
struction regarding why and how debriefing is an important factor for learning during 
gaming, remarkably few studies have empirically researched this crucial element. A 
review of the literature revealed two major weaknesses of past research. First, few sys-
tematic studies with sound methodologies have been conducted. Second, many studies 
utilized only questionnaire data to measure the outcomes of gaming and, as a result, 
performance data are lacking.  

The aim of our studies has been to address these gaps in the literature and overcome 
the weaknesses of previous studies. The present study examined the effects of different 
types of debriefing, using a no-debriefing condition as a control. All debriefing sessions 
employed a written answer sheet. In other words, the debriefing process was performed 
by the participants themselves, after following written instructions, to remove the pos-
sibility of experimenter effects.   
In the following Methods section, we tried to explain the procedure as concisely as 
possible, since the details have already been described by Kikkawa et al. [2]. 
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2 Methods 

Participants. The present study included 132 university students from Dornbirn, Aus-
tria aged between 19 and 34 years (mean age = 23.23 ± 4.03 years); there were 68 
females and 64 males. 
 
Procedure. The procedure was identical in all experimental conditions. First, the par-
ticipants filled out a questionnaire (hereafter referred to as the pre-test questionnaire), 
completed the activity for their condition, and were either then debriefed (or not, de-
pending on the condition). Next, as a test scenario, the participants played the Highway 
Planning Game in groups of four, and individual and group performances were meas-
ured. Finally, the participants filled out another questionnaire (hereafter referred to as 
the post-test questionnaire). The overall length of the experiment was 90 min, which 
included the briefing and debriefing procedures. 
 
Experimental Design and Manipulations. The present study utilized a between-sub-
jects design and eight experimental conditions (Table 1).  
 
Treatments. Five treatments were used: two involved game playing and the remaining 
three conditions included no games.  

In the “fun game” condition with the no-debriefing element, the Footsteps game [19], 
played in pairs, was included and; in the Prisoner’s Dilemma (PD) game condition, a 
modified version of the Baregg Tunnel Game was used [20]. This educational game is 
concerned with conflict and cooperation and was also played in pairs. 
The present study included three conditions without games. The first of these conditions 
involved pairs of participants reading a text about cooperation and conflict, [pp. 362–
367; 21], where the participants were asked to underline the most important points. The 
second non-game condition involved pairs of participants looking at an image related 
to cooperation and conflict. The third condition was the “control group without treat-
ment” condition. 

 
Debriefing: The study included four debriefing categories. The first category did not 
involve debriefing (no debriefing); the second involved self-completed debriefing; the 
third involved debriefing with written guidance; and the fourth involved debriefing with 
written guidance and a conceptual frame. 

In the self-completed debriefing condition, the participants were asked to discuss the 
gaming experience freely in pairs. In the debriefing condition with written guidance, 
pairs of participants discussed the following four questions, which were written on an 
instruction sheet: “how did you feel during the game?”; “describe your feelings during 
the game”; “what happened during the game?”; and “talk about your perceptions, ob-
servations, and current thoughts about the game”. 

The participants were given a conceptual frame, or theory, via which to interpret their 
experience of the game, in addition to the four abovementioned questions presented in 
the debriefing condition along with written guidance and the conceptual frame condi-
tion.  
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Test-Scenario-game (Highway Planning Game):. Groups of four participants played 
the Highway Planning Game, which requires communication, teamwork, cooperation, 
and conflict. The Highway Planning Game is played by groups of players with different 
roles (i.e. Archeologist, Resident, Storekeeper, and City Engineer). Each of the four 
students in each group assumed one of the roles during the game, the ultimate goal of 
which was to agree on a common route for a highway that was advantageous for each 
individual. Each participant received a map featuring hexagons (representing land) and 
symbols (representing houses, shops, mountains, and cultural and archeological sites). 
Each student was required to pay different penalties, according to their assumed role, 
for building the highway through hexagons with symbols that were relatively more or 
less important from their particular perspective. 

Table 1.  Summary of the experimental design 

Condi-
tion 

(5) Pre-
test-ques-
tionnaire   

(15) Treatment (5) Debriefing (30) Test- 
scenario 
game 

(5) Post- 
test-ques-
tion-naire 

1 yes Fun Game no yes yes 
2 yes PD Game no yes yes 
3 yes PD Game self-completed yes yes 
4 yes PD Game written guidelines  yes yes 
5 yes PD Game written guidelines + 

conceptual frame 
yes yes 

6 yes Text no yes yes 
7 yes Picture (comic)  no yes yes 
8 yes no no yes yes 

Note: Numbers in parentheses indicate time in minutes.  
 
There were four groups (of four participants) in each condition, aside from condition 5 
(five groups). 
 
Dependent variables: This study measured two types of dependent variable to evalu-
ate the effects of the games and debriefing. The first type of dependent variable encom-
passed performance indices, which were calculated according to the number of hexa-
gons that the highway passed through (use of hexagons carried a land cause penalty), 
the route used, and the penalties (for destroying objects situated on the land) that were 
incurred. The second type of dependent variable encompassed the questionnaires as-
sessing cooperation and leadership, which were completed before and after the activity; 
i.e., the pre- and post-test questionnaire.  

The study also measured learning effects, teamwork behavior, and satisfaction re-
garding the results of the game using a 5-point Likert scales ranging from 1 (strongly 
disagree) to 5 (strongly agree). Additionally, items assessing playing experience, the 
experience of the group, and several demographic variables were included in the post-
test questionnaire. 
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3 Results 

3.1 Performance  

No performance differences were observed among the eight experimental conditions. 
This was due to insufficient data, as there were only four or five groups (of four stu-
dents) per condition. Therefore, to allow an initial appraisal of the study, the data were 
merged into two conditions: Condition A, in which the participants either did not play 
an educational game (PD game) or played a game without debriefing (original condi-
tions 1, 2, 6, 7, and 8), and Condition B, in which the participants played an educational 
game and received some form of debriefing (original conditions 3, 4, and 5). 

The group results are shown in Table 2. Groups that played a game and received a 
debriefing exhibited significantly better performance than those that either did not play 
a game or played a game without debriefing (t-test, p ≤ .01). Better performance was 
indexed by the following: 

•  less total land use (i.e., fewer hexagons used on the game board); 
•  lower total cost to the group (calculated by summing the costs incurred by all 

four [or five] participants in the group) 
 

Table 2.  Means of performance indices 

Performance indices A: No game or no 
debriefing (N=20) 

B: Game with de-
briefing (N=13) 

Number of hexagons 16.75  ( .77) 16.00  ( .89) 
Total cost 454.20  (19.40) 439.62  (17.99) 

Note: numbers in parentheses show standard deviation.  

3.2 Learning  

We included seven items in the post-questionnaire to measure the learning effect (e.g. 
“through the game I think I will be able to transfer gained knowledge into other group 
situations”, “by paying the game I know more about factors involved in effective co-
operation”). We calculated a new variable as the mean of these seven items. The group 
results are shown in Table 3. Groups that played a game and received a debriefing 
showed a significantly better learning effect compared with those that either did not 
play a game or played a game without debriefing (t-test, p ≤ .01). 

Table 3.  Means of self-reported learning effect 

 A: No game or no 
debriefing (N=80) 

B: Game with de-
briefing (N=52) 

Learning 3.60  (.59) 3.91  (.45) 
Note: numbers in parentheses show standard deviation.  
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3.3 Changes in attitudes toward cooperation and leadership 

We applied t-tests to the paired samples to compare pre- and post-questionnaire answers 
regarding leadership (“if I work in a team, I prefer to take a leadership role instead of 
being a follower”), importance of own interests (“I prioritize my own interests over 
helping others” and cooperation (“it is important to cooperate to achieve a goal”). The 
results showed a significant increase in the positivity of players’ attitudes toward lead-
ership and the importance of their own interests, and a significant decrease in the posi-
tivity of their attitudes toward co-operation (Table 4.). However, the total mean score 
for cooperation was higher compared than that for leadership and own interests in the 
pre- and post-data. 

Table 4.  Means of attitude changes 

 Before  After N 
attitude toward leadership  3.14 (.71) 3.32 (.67) 132 
priority of own interests over others 3.06 (.59) 3.30 (.62) 132 
cooperation to achieve a goal 4.45 (.61) 4.12 (.72) 132 

Note: Numbers in parentheses show standard deviation.  

3.4 Comparison between Austria and Japan 

 
An important general result is that we saw the same patterns in attitudes in players from 
both Austria and Japan: performance in the game and debriefing conditions was signif-
icantly better compared with that in the non-game and non-debriefing conditions. Atti-
tudinal changes (pre- vs. post-test) showed increased emphasis of the players on their 
own interests and taking a leadership role, and a decrease in cooperation.  

However, there was also a significant difference between the Austrian and Japanese 
students. The Austrian students had significantly better performance results under all 
conditions and also generally higher scores in leadership and their own interests on the 
pre-test and post-test compared with Japanese students.    

 

Table 5.  Performance indicators in Austria and Japan 

 Austria                             N  Japan N 
Number of hexagons 16.45 (.89) 132  16.76 (2.28) 172 
Total cost 448.45 (20.10)   132  456.77 (43.57) 172 

Table 6.  attitude changes in Austria and Japan 

 Austria                             N  Japan N 
Pre attitude toward 
leadership  

3.14 (.71) 132  2.80 (.95) 169 
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Post attitude toward 
leadership  

3.32 (.67) 132  2.99 (.98) 167 

Pre priority of own 
interests over others 

3.07 (.59)   132  2.71 (.75) 169 

Post priority of own 
interests over others 

3.30 (.62)   132  2.89 (.78) 167 

Pre cooperation to 
achieve a goal 

4.45 (.61)   132  4.41 (.68) 169 

Post cooperation to 
achieve a goal 

4.12 (.72)   132  4.22 (.75) 167 

Note: Numbers in parentheses show standard deviation.  

4 Discussion 

 
The pattern of the data of the Austrian students in this study was similar to that of 
Japanese students in a previous study [2]. Task performance in the groups that played 
a game and then received a debriefing was better than that of the groups that either did 
not play the game or played the game but did not receive a debriefing.  
The study with Austrian students showed a significantly better evaluation and percep-
tion of learning effects in the groups that played a game and received a debriefing com-
pared with the groups under the no-game and/or no-debriefing conditions. These results 
are in accordance with the general hypothesis that gaming, and especially gaming with 
debriefing, leads to better learning gains. [22] 

The results of the present study were similar to those of a previous study including 
Japanese students: all participants under all conditions showed a more favorable atti-
tude toward taking a leadership role after playing the Highway Planning Game. In ad-
dition, the propensity to give priority to one’s own interests over helping others in-
creased significantly. Furthermore, the degree of cooperation significantly decreased, 
from a very high level (pre-game) to a medium level (post-game). However, a signifi-
cant difference was also observed between the Austrian and Japanese students. The 
Austrian students showed significantly better performance under all conditions and had 
generally higher scores on the leadership and own interests dimension on the pre- and 
post-tests compared with Japanese students.    
   Therefore, our conclusions are the same as those of the previous study including Jap-
anese students: participants were more involved and engaged in the game and debrief-
ing conditions, and were actively contributing to the resolution of the predetermined 
role/conflict scenario of the Highway Planning Game. Through playing the game, the 
individual players (and groups) were more engaged in negotiation and bargaining, and 
actively attempted to resolve conflicts. They engaged in different forms of cooperative 
behavior while trying to resolve the conflicts, and had to deal with conflict in an “au-
thentic” way, leaving their comfort zone to ensure equality among group members in 
terms of penalties. They also had to consider their own interests and take a leadership 
role in the discussions and decision-making process. The decrease from inappropriately 
high levels of cooperation to a more appropriate degree of conflict during the game is 
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actually a positive sign with respect to maximizing group performance. According to 
previous research on conflict levels and group performance [p. 409; 23], very high and 
very low levels of conflict are signs of dysfunction leading to low group performance. 
Thus, a medium level of conflict may be optimal, where such functional conflict can 
lead to higher group performance. In the present study, a significant shift was observed 
toward this functional level of conflict within the groups, but the level of conflict did 
not become excessive.  

It also appears that, for the Highway Planning Game, a strategy is needed that incor-
porates both conflict and cooperation to ensure the best performance. Participants and 
groups must balance cooperation and individualistic profit maximization. The Austrian 
students’ performance was better because of their more positive attitude toward leader-
ship and taking care of their own interests, which well-suited the requirements of the 
game.  

The results of this study are in accordance with research on cultural influences and 
differences in handling group situations requiring cooperation and negotiation.   
Debriefing seemed to help both the Japanese and Austrian students to move toward an 
optimal balance between cooperation and conflict, and between egotistical and collec-
tive strategies during negotiations.  
   Our group has several plans for future research. First, the number of participants and 
groups in the experiments will be increased to explore the effects of different debriefing 
methods in more detail. Second, additional oral debriefing methods will be assessed. 
 

References 

1. Meadows, D., Seif, A.: Creating High Performance Teams for Sustainable Development: 58 
Initiatives. The Institute for Policy and Social Science Research, University of New Hamp-
shire, Durham, NH. (1995)  

2. Kikkawa, T. Sugiura, J., Kriz, W.: The effects of debriefing on the performance and attitude 
of Japanese university students, In H. Lukosch, G. Berkebrede, and R. Kortmann, (Eds.), 
Simulation Games for Sustainable Cities and Smart Infrastructures. pp.173-180. Springer. 
(2018) 

3. Kriz, W., Kikkawa, T., Sugiura, J.: The effects of debriefing on the performance and atti-
tudes, Poceeedings of the 2018 JASAG (Japanese Association of Simulation and Gaming) 
spring conference, Tokyo.  pp.58-59. (2018)  

4. Okada, A., Riedl, A.: When Culture Does Not Matter: Experimental Evidence from Coali-
tion Formation Ultimatum Games in Austria and Japan. KIER DP No. 497, Kyoto Univer-
sity. (1999) 

5. Berg, J., Dickhaut, J., McCabe, K.: Trust. Reciprocity, and Social History, Games and Eco-
nomic Behavior, 10(1), 122-142. (1995) 

6. Netzer, R. J., Sutter, M.: Intercultural Trust. An experiment in Austria and Japan, Working 
Papers in Economics and Statistics, University of Innsbruck, No. 2009-05 (2009). 

7. Akai, K., Netzer, R. J.: Trust and Reciprocity among International Groups: Experimental 
Evidence from Austria and Japan. Discussion Paper of Institute of Social and Economic 
Research, Osaka University, No. 737. (2010) 

8. Hofstede Insights: https://www.hofstede-insights.com/country-comparison/austria,japan/ 

630

https://www.hofstede-insights.com/country-comparison/austria,japan/


9. Barnlund, D.C.: Communicative Styles of Japanese and Americans: Images and Realities, 
Belmont, CA: Wadsworth, Inc. (1989) 

10. Obuchi, K., Takahashi, Y.: Cultural Styles of Conflict Management in Japanese and Amer-
icans: Passivity, Covertness, and Effectiveness of Strategies, Journal of Applied Social Psy-
chology, 24(15), 1345-1366. (1994) 

11. Falbo, T., Peplau, L.A. Power Strategies in Intimate Relationships. Journal of Personality 
and Social Psychology, 38, 618-628. (1980) 

12. Salacuse J. W.: Ten Ways That Culture Affects Negotiating Style: Some Survey Results, 
Negotiation Journal, 14(39), 221-240. (1998) 

13. Lederman, L. C.: Debriefing: Toward a Systematic Assessment of Theory and Practice. Sim-
ulation & Gaming, 23, 145-160. (1992) 

14. Decker, S., Fey, M., Sideras, S., Caballero, S., Rockstraw, L., Boese, T., Borum, J. C.: Stand-
ards of Best Practice: Simulation Standard VI: The Debriefing Process. Clinical Simulation 
in Nursing, 9, 6, S26-S29. (2013) 

15. Pavlov, O.V., Saeed, K., Robinson, L.W.: Improving Instructional Simulation with Struc-
tural Debriefing, Simulation & Gaming, 46, 3-4, 383-403. (2015) 

16. Van den Hoogen, J., Lo, J., Meijer, S.: Debriefing Research Games: Context, Substance and 
Method. Simulation & Gaming, 47, 3, 368-388. (2016) 

17. Crookall, D.: Serious Games, Debriefing, and Simulation/Gaming as a Discipline. Simula-
tion & Gaming, 41, 898-920. (2010) 

18. Crookall, D.: Engaging (in) Gameplay and (in) Debriefing. Simulation & Gaming, 45, 4-5, 
416-427. (2014) 

19. Footsteps (Author unknown): http://www.gamecabinet.com/rules/Footsteps.html 
20. Capaul, R., Ulrich, M.: Planspiele: Simulationsspiele für Unterricht und Training mit 

Kurztheorie: Simulations- und Planspielmethodik. Tobler Verlag, AG., Altstätten, Switzer-
land. (2003) 

21. Johnson, D. W., Johnson, F. P.: Joining Together: Group Theory and Group Skills. (5th ed.) 
Allyn and Bacon, Needham Heights, MA (1994) 

22. Tipton, E., Leigh, E., Kriz, W.C., & Crookall, D.: Debriefing: The real learning begins when 
the game stops. In T. Kaneda, T., H. Kanegae, Y. Toyoda, and P. Rizzi (Eds.), Hybrid Sim-
ulation and Gaming in the Networked Society, pp. 1-3. Singapore: Springer (2016) 

23. Furnham, A. The Psychology of Behavior at Work. Psychology Press, New York. (2005) 

631

http://www.gamecabinet.com/rules/Footsteps.html


Gaming Simulation Validation. Matching 

Participants’ Worldviews with Their Decisions 

Maksims Kornevs, Jannicke Baalsrud Hauge and Sebastiaan Meijer 

KTH Royal Institute of Technology, SE-100 44 Stockholm, Sweden 
{kornevs,jmbh,smeijer}@kth.se 

Abstract. Gaming simulation is a successful approach to many issues where a ho-

listic view is important. However, to use results from gaming simulations, the 

game has to be validated.  This paper proposes a two-step approach for process 

validation of behavior for the gaming simulation by comparing decisions that 

players make in a game with the perceptions that affect their real-life decisions. 

Two case studies, where this approach was applied, are presented and the results 

are analyzed and discussed. A strong correlation between behavior during the 

games and in the real world was observed. This correlation indicates that gaming 

simulations in these cases are validated and represent the real system in an accu-

rate manner. Thus, these cases show that the proposed approach works and can be 

used for validation of gaming simulations. 

1 Introduction 

Gaming simulation creates environments in which human participants can interact, 

allowing incorporation of multi-stakeholder perspectives with multi-disciplinary 

and multi-scale problems [1]. It is used in many fields where there is a need for a 

holistic view of the system. However, one of the big challenges with the gaming 

simulation  is  its  validation  based  on  decisions  that  participants  make  

[2–5].  

There are opportunities to validate some gaming simulations using agent-based 

modeling and other approaches [6–8]. But it is still challenging to validate that the 

choices that participants make in the game will match choices that participants 

would make in real life [9, 10]. This is especially true for gaming simulations 

where people bring in their own behavior and expertise, such as games related to 

case studies and field work. 

This paper suggests process validation of behavior for the gaming simulation 

by comparing decisions that players make in a game with perceptions that affect 

their real-life decisions.  

Process validation of behavior for a gaming simulation is important for several 

reasons. First, understanding the perceptions that participants have about the sys-
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tem helps to address better the needs in a game and to understand the situation 

from different angles. Second, learning about causes behind decisions in a game 

makes it easier to analyze the results of the game. And most importantly, valida-

tion based on an understanding of the perceptions and causes behind decisions 

helps to validate a game, which is important for a proper game design, the inter-

pretation of the results, and in applying the lessons learned in a real system. 

To achieve this validation, a two-step approach is proposed. Firstly, Q method-

ology is applied. The main purpose of this methodology is to research the subjec-

tivity of viewpoints. Q methodology is used to systematically study opinion, be-

liefs, or attitudes to determine typical clusters of viewpoints that participants have 

regarding the topic. These clusters, or factors, represent participants who share 

common worldviews. Then, decisions or choices that all participants made in the 

game are considered and the causes behind these decisions are investigated. It is 

done using the attribution theory. This theory tries to understand what causes peo-

ple to make certain decisions. A comparison of the nature of these causes with the 

factors from Q methodology allows determination of how well actions in the game 

correlate to actions that people most likely do in real situations, and allows valida-

tion of the game based on this correlation. 

Two case studies related to service procurement are described in this paper. 

One case is focused on road maintenance procurement in Sweden, while the sec-

ond case is from maintenance contracts within an airport in the Netherlands. For 

each case, Q methodology was applied and after game sessions, all decisions that 

players made were analyzed to determine their causes and were compared with 

factors of participants. 

A strong correlation between participants’ worldviews and their decisions in 

the game was observed. This correlation indicates that gaming simulations in these 

cases represent the real system in an accurate manner. It also shows that the use of 

the suggested two-step approach works for validation of gaming simulations based 

on decisions that participants make. 

This paper starts with a brief description of the problem of validation in gaming 

simulations in section 2. After this, the approach is described with emphasis on 

each of the steps. Then two cases studies and their results are presented in chapter 

4. It is followed by a discussion and conclusion about the approach. 

2 Problem Statement 

Validation is a process of checking or proving the accuracy of the model's repre-

sentation of the real system. In gaming simulations, validation is a process of 

checking how accurate the simulation model is. Since all simulations represent re-

ality only in the context of the specific purpose or objective of the game, the vali-

dation is also keeping a specific purpose in mind [11]. Internal validity, roughly 
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speaking, addresses the extent to which a simulation functions in an intended 

manner. 

The validity of gaming simulation is based on four criteria [3, 4]. These criteria 

are 1) psychological reality when providing a game environment that is realistic to 

the players, 2) structural validity when structures in the game are similar to the 

structures in the real system, 3) process validity when processes in the game are 

similar to the processes in the real system, and 4) predictive validity when the 

game can have outcomes that are similar to those of a system in the past or predict 

how a system will change in the future.  

Process validity is usually addressed based on debriefing, questionnaires, 

and/or self-validation to an extent that is satisfying for the organization [10, 12]. 

However, these approaches do not give a full picture of how much a participant’s 

behavior in a game is similar to his or her behavior in a real system and, thus, how 

well requirements for process validity are satisfied. 

To properly investigate how well a gaming simulation is valid based on choices 

and decisions of participants, we need to know how accurate the causes behind 

choices and decisions are in the game compared to causes in the real world [13]. 

Hence, validation based on behavior or behavioral validation is performed by 

comparing attributions during the game with perceptions of individuals. 

Such validation provides empirical evidence of how well behavior in a game is 

comparable with the real system. It also gives an understanding of what elements 

of the gaming simulation work properly to achieve the objectives and purposes of 

the game. 

 3 Proposed Approach 

To be able to evaluate game’s external validation an approach is developed that is 

based on the behavior of participants during the game and their perceptions in real 

life. Because perceptions of reality directly affect the choices that a person makes, 

it is possible to observe such effects in games also. 

In order to do so, the first step is to learn how participants perceive the real sys-

tem. This can be done by grouping participants based on their worldviews regard-

ing the research object of the game using Q methodology [14], as is described in 

subsection 3.1. This methodology looks at how participants rank different state-

ments regarding a specific topic and then groups the results based on the correla-

tions between the answers of different participants. Later, the observed correla-

tions are analyzed and replies are clustered into factors based on similarity of 

opinions. People in common groups (factors) share common beliefs or attitudes 

toward a specific topic; the factors show a set of important values and principles 

for participants in this group. 

When the factors are known based on analysis of Q methodology and the game 

is finished, all decisions in the game are analyzed to see what type of behavior pat-
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tern causes them to make such decisions, because not all decisions are caused by 

the participant’s worldview. The analysis is done with attribution theory [15]. This 

theory is described in subsection 3.2. It is applied because it helps to understand 

what decisions are really coming from the beliefs and ideas of a participant and 

which decisions are situational and are affected by the game itself, other situa-

tions, or organizations. It is important to identify what causes are internal and 

what are external because only internal decisions, which come from perceptions 

and ideas of a participant affect process validity. Observing the decisions of all 

participants during the entire game, models in attribution theory allow determina-

tion of what causes are internal and what causes are external. 

 

 

Fig. 1. The Flow of the Proposed Approach 

Once decisions with internal causes are found, they are evaluated using factors 

with corresponding sets of values and principles as identified with Q methodolo-

gy. Next, these results are compared with the group to which the game’s partici-

pants who made these decisions belong. This comparison shows the level of valid-

ity of the game. If the ratio of the internal causes matching with the perceptions of 

the participant is higher, then the behavioral validation and the game’s validation 

are higher too. 
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3.1 Q Methodology 

Q methodology aims to study how people perceive the world regarding specific 

topics [14]. This methodology is used in cases where there are different opinions 

to group these opinions into factors. This allows analysis of these factors for better 

investigation of how participants perceive the system. It also allows some patterns 

to be found that determine the choices and decisions that these participants would 

make in real cases.  

The basic process of Q methodology has several steps, starting with developing 

a set of statements on the topic of research to the final interpretation of the found 

groups, as seen in Figure 2. 

 

 

Fig. 2. Process of Q Methodology  

The concourse is a broad set of different opinions, ideas, and beliefs about the 

system. Typically it is based on literature and interviews with key stakeholders. It 

also might include some hypotheses or feedback about a design of the gaming 

simulation. 

Once the concourse is defined and includes all the important elements, it needs 

to be reduced to a set of 30-50 statements, which is the typical number of state-

ments for Q methodology [14]. It is important too that the final set of statements 

includes the whole spectrum of opinions. 

When the final statements are selected, a response grid needs to be defined. 

This grid contains several columns, usually ranging from ‘strongly disagree’ to 

‘strongly agree.’ Each column has a predefined number of placeholders where par-

ticipants can sort the statements. The response grid typically has a bell-shaped 

normal distribution as seen in the example in Figure 3. Participants are asked to 

fill in this grid, and such forced distribution helps to achieve better results during 

the analysis. 

 

After the statements are known and a response grid is defined, Q-sorting starts. 

During Q-sorting participants are asked to read and sort all statements based on 

how much they agree with each of the statements. After sorting, participants are 
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asked about their choices regarding the most left and most right piles because they 

represent extremes in opinions and thus, contribute more to the grouping process. 

 

 
Fig. 3.  Example of Q Response Grid 

 

When all the sorts are done, they are analyzed based on how each sort corre-

lates with other sorts. The sorts that are similar are clustered into factors, and the 

centroids in these clusters are used for interpretation. 

When these centroid factors are found, the patterns in the sorting are examined, 

and together with the comments from the sorting, are used to form the final de-

scriptions of the factors. 

3.2 Attribution Theory 

Attribution theory deals with how the social perceiver uses information to arrive at 

causal explanations for events.  It examines what information is gathered and how 

it is combined to form a causal judgment [15].  Based on this theory, behavior has 

causes. 

These causes can be internal or external. Internal, or dispositional, attributions 

are related to the person’s inner factors, such as perceptions, traits, and skills. Ex-

ternal, or situational, attributions are caused by some factors relative to the situa-

tion, something that is outside of the person’s immediate control. 

 

One of the central models within the attribution theory is Harold Kelley's co-

variation model [16]. His model is based on three types of causal information: 1) 

distinctiveness that deals with the extent to which we act differently in different 

situations, 2) consensus that refers to the extent to which we act in a similar way 

to other people in similar situations, and 3) consistency that considers the extent to 
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which we act similarly over time. Each type can have high value, where causes 

can be explained by external attribution, or low value, where causes can be ex-

plained by internal attribution. 

 

 

Fig. 4. Process of Attribution Theory  

For example, if in the gaming simulation one participant chooses to use differ-

ent variable values for different scenarios, then distinctiveness is high, and it can 

be explained by external attribution, such as values that are related to the context 

of the scenario or some instructions. However, if another participant chooses to 

use the same values for different scenarios, then distinctiveness is low, and it is 

explained by internal attribution – the participant relies on personal experience or 

knowledge and his or her own perceptions. 

In a similar way, if all teams make the same decision for the same case or sce-

nario, the consensus is high and it is caused by external attribution. But if one 

team chooses to make a unique decision, then the consensus for this team is low. 

Also, if a team uses the same strategy over a prolonged period of time, such as 

several rounds or turns, then consistency is high, while changes in the strategy 

over time would show that consistency is low.  

Choices with low distinctiveness, consensus, or consistency have internal caus-

es and should be in line with the perceptions of participants. 
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4 Results 

Two case studies related to service procurement are described in this paper. Both 

cases represent complex reality where process validation is important to interpret 

results in a proper manner. One case is focused on road maintenance procurement 

in Sweden, while the second case is from maintenance contracts within an airport 

in the Netherlands. The aim of both case studies is to determine how procurement 

can promote innovation without losing its purpose. For each case, Q methodology 

was applied and games were designed and played, in which participants needed to 

create new procurement contracts based on standard procurement procedures from 

their organizations. 

4.1 Road Maintenance Procurement in Sweden 

Road maintenance in Sweden is the responsibility of the Swedish Road Admin-

istration, who procures services from private companies. All maintenance pro-

curement contracts are highly standardized across all of Sweden, and they contain 

a large number of technical specifications and regulations on how maintenance 

has to be carried out. A contract is typically signed for four years with the oppor-

tunity to prolong it for up to two more years. Every project receives around 3-5 

tenders, and the tender with the lowest cost is awarded. 

However, maintenance contracts are seen as a type of contract with the lowest 

amount of innovation and that raises many concerns for the Swedish Road Admin-

istration. The main issues usually mentioned for this are the high standardization 

level, the low attractiveness of the contracts, and the low transparency about the 

amount of work. 

In order to test some policies and ideas on how the situation can be improved, a 

gaming simulation was used. The objective was to create environments where 

procurement specialists from the Swedish Road Administration could experiment 

with procurement documents to see how changes will affect the outcomes of the 

contracts.  

Participants were instructed to make any changes they wished in the docu-

ments, in order to produce a request for tenders that could exist in reality with the 

aim to decrease costs by 40% within the next 20 years. The game had two rounds, 

where participants continued to work with the same area of roads during the game.  

Findings from Q Methodology 

Prior to the game, Q methodology was performed. Twenty-one people who 

worked with maintenance procurement from the Swedish Road Administration 

and private construction companies were selected to participate in Q methodology 
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to find clusters of perceptions. Each person was asked to sort 43 statements re-

garding maintenance procurement. Based on their replies, Q methodology identi-

fied three groups: factor 1 (Administration-oriented), factor 2 (Business-oriented), 

and factor 3 (Service quality-oriented). Each factor represents a set of attributes 

and values based on how participants in these factors perceive the road mainte-

nance project procurement. 

Participants within factor 1 looked at project procurement from the administra-

tion point of view. They are concerned with market structures, organizations, and 

structures within organizations, the experience of stakeholders, and cooperation 

between companies in the market. They check that all processes are running 

smoothly and all management is done properly. 

Participants within factor 2 looked at individual contracts and related aspects 

rather than the administration aspects. They wanted to have contracts with the 

lowest costs. They were interested in procurement, finance models, innovation, 

and incentives. 

Participants in factor 3 emphasized statements about service quality, such as 

the environment, quality, road characteristics, and work process. They looked not 

as much at the management processes, but rather into the goals of the project and 

how well the final work was performed. 

Teams and Their Strategies 

Nine people participated in the session, and they were divided into four teams: 

three teams of two and one team with three people. 

Team A mainly focused on using incentives as a bonus that entrepreneurs can 

get paid when they come up with an innovation. 

Team B chose to customize documents to the local conditions and to stimulate 

the market of the European Union to dare them to bid more. 

Team C made the contract to be procured based on the most economically ad-

vantageous tender in terms of the criteria of innovation, the environment, service, 

and safety. Small changes were made to the appendix such as removing some re-

port forms. 

Team D tried to achieve innovation in order to get increased productivity, effi-

ciency, and so on. They were trying to get incentives for the contractors to try new 

materials, new methods, and new ways of working in order to get even better. 

Internal Decisions  

All teams started with typical documents for procurement and then they could 

make changes. Each change was a decision, and it was recorded and analyzed 

based on distinctiveness, consensus, and consistency. 
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Team A had made two changes in the first round and four changes in the sec-

ond round. Two changes were the same in both rounds, which indicated that con-

sistency was high and the causes were external. One change was the same as other 

teams’, which had a high value for consensus, meaning that the cause was exter-

nal. Three other changes were internal changes. The first change was about relo-

cating some specifications to different files. This change was purely administra-

tive, so it correlated to factor 1 from Q methodology. The second change was to 

separate contractor fees from other fees. This change was also administrative, and 

it correlated to factor 1 too. The third change was to reward contractors for extra 

high-quality work. This change had aspects of business because it provided busi-

ness incentives and aspects from service because the change intended to improve 

service quality. Therefore the third change correlated to factors 2 and 3 from Q 

methodology. 

Team B had a total of 18 changes, but only eight of them were internal. Five 

changes were administration-oriented (coordinate work with municipalities, make 

communication during the procurement process more flexible, refer more to inter-

national standards instead of local ones, translate documentation into English, in-

crease visibility of the request for tender), one change was business-oriented 

(some of the attachments were rewritten to make cost calculations easier), one 

change was between administration-oriented and service quality-oriented (some 

changes from the technical specification to the functional specifications) and one 

change was between administration-oriented and business-oriented (contract can 

be divided into lots). 

Team C made six changes with three internal causes. One change was admin-

istration-oriented (removed some attachments describing administrative work), 

one change was business-oriented (changed the award criteria) and one change 

was service quality-oriented (rewrote some of the requirements on how service 

work has to be performed). 

Team D had 15 changes with seven internal ones. Five changes were admin-

istration-oriented (split the contract into two contracts based on geography, 

changed the start date of the contract, accepted contracts in other languages, made 

it a recurrent procurement, and removed some of the qualification questions re-

garding administrative experience), one was business-oriented (accepted alterna-

tive solutions), and one change was between administration-oriented and business-

oriented (changed the type of procurement to a competitive dialogue). 

Validation 

After the gaming simulation, each participant was asked to complete a Q sort to 

determine the group to which he or she belongs. While the majority of participants 

had one defined factor, one participant had a high correlation with two factors. 

Team A had one person who belonged to factor 1 (administration-oriented) and 

the second person to factor 2 (business-oriented). Team B had two people belong-
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ing to the administration-oriented factor. Team C had one person who belonged to 

the administration-oriented factor; while the second one had attributes from the 

business-oriented and service quality-oriented factors. Team D had two people 

who were administration-oriented and one who was business-oriented. 

Table 1. Distribution of factors between participants and committed changes for each team 

Team 

name 

Participants   Changes 

administration 

oriented 

business  

oriented 

service quality 

oriented 

administration 

oriented 

business  

oriented 

service quality 

oriented 

A 50% 50%  67% 17% 17% 

B 100%   75% 19% 6% 

C 50% 25% 25% 33% 33% 33% 

D 67% 33%  79% 21%  

 

The standard error of the estimate is a measure of the accuracy of the predic-

tions made.  Based on this, 82% of the causes of the changes that participants 

made matched the results from Q methodology.  

4.2   Airport Management 

Schiphol airport is the main international airport of the Netherlands. Its work is 

governed by Schiphol Group. This group makes sure that all activities are carried 

out properly, from serving passengers and airlines to handling agents and logistics 

service providers to having a range of shops, catering facilities, and services to 

taking care of buildings and equipment.  

Most of this work and services are procured according to European and Dutch 

public procurement acts. However, it has some issues with daily interaction, be-

cause airport staff are sometimes too involved in the work of contractors, particu-

larly in making technical judgments themselves about e.g. the condition of an as-

set and the work needed on it. The goal of Schiphol Group is to shift this attitude 

toward a more distant relationship and to make the working relationship more of a 

partnership.  

This change is mainly seen to be done through a procurement process, where 

some conditions and specifications need to be adjusted in order to make it true. 

However, it is unclear what parts need to be changed and to what extent to make it 

happen. Also, it is important to find a way to change how the employees of the 

Schiphol Group perceive their jobs and how to interact on a daily basis with con-

tractors. 

Gaming simulation was chosen to investigate deeper these changes. Although 

the entire solution was based on a series of games, the first game in this project 

was about procurement for safety clothing maintenance.  
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Participants were instructed to modify an existing contract in order to make it 

cheaper and in line with the new vision, where the awarded contractor is a strate-

gic partner, rather than merely an aide.  

Findings from Q Methodology 

Prior to the game session, all participants were asked to participate in Q sorting. 

For this study, 26 statements were selected about different opinions regarding pro-

curement policies and efficiency in the airport, as well as the relationships be-

tween different parties. Nineteen participants sorted these statements based on 

how much they agreed or disagreed with each statement, and based on their an-

swers, three factors were found based on clustering of their replies and agreement 

level. 

The first factor included people whose opinions were about more freedom for 

companies. This factor sees procurement merely as guidelines to help contractors 

do their job. They want contractors to have more freedom and focus more on func-

tions that need to be done rather than some specific descriptions. 

The second factor focused on imperfections in current procurement practices. 

Their opinions were that the current system is not effective and has many issues, 

and they would like to see changes in these practices. 

The third factor sees the airport and Schiphol Group as one with authority. 

They want contractors to listen to the airport since they merely work for Schiphol 

Group. Because of that companies need to do what the airport tells them to do. 

Teams and Their Strategies 

Twelve people only came to participate in the gaming session. They were divided 

into six teams, each group including two participants.  

Team A focused on the clear definition of the goals and ambitions and connect-

ed them with the incentives. At the same time, they removed some of the less rel-

evant parts from the contract, so it would be more attractive and open to bidders. 

Team B decided to make many changes in the way procurement is done. In 

this, they tried to keep a balance between protecting the interests of Schiphol 

Group and making the request for tenders more appealing. 

Team C aimed mainly to protect the interests of the airport. They added more 

specifications and criteria for bidders. They also made more references to the 

standards that currently exist in the airport. 

Team D decided to keep the main contract with the specifications without 

changes, but instead focused on the way procurement is done. They changed some 

legal, economic, financial, and technical information related to the bidding pro-

cess. They also changed the procedure with different award criteria and object of 

the contract. 
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Team E tried to switch from technical specification to functional, making it 

easier for contractors to be more creative and have more liberties as long as a con-

tractor will deliver the services on time. 

Team F decided to make the criteria stricter for potential bidders and to include 

technical information about the service. 

Internal Decisions  

Each team had three forms to fill in, which is the typical procedure for real pro-

curement projects. Each team needed to make all necessary changes in the forms 

to achieve the goals of the gaming simulation. 

Since there was only one round of the game, all the decisions of participants 

were analyzed only based on the extent to which these decisions were similar to 

the decisions of other participants (consensus). The total number of all changes 

and also the number of internal decisions that correlated with each of the factors 

can be seen in Table 2. 

Table 2. Total changes and internal changes based on their correlation with factors for each team  

Team Total changes 
Correlation with  

Factor 1 

Correlation with  

Factor 2 

Correlation with  

Factor 3 

A 19 1 3 5 

B 19 0 6 4 

C 9 0 0 3 

D 12 0 3 4 

E 15 5 1 0 

F 21 0 2 9 

Validation 

Once the internal decisions were analyzed, they were compared with the results 

from Q methodology. 

Team A had one person who belonged to factor 3, while the second one had at-

tributes from both factor 1 and factor 2. Team B had one person who belonged to 

factor 2 and the second person to factor 3. Team C had two people who belonged 

to factor 3. Team D had one person who belonged to factor 2 and the second per-

son to factor 3. Team E had two people who belonged to factor 2. Team F had two 

people who belonged to factor 3. 
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Table 3. Distribution of factors between participants and changes made for each team 

Team name Participants Changes 

Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 3 

A 25% 25% 50% 11% 33% 56% 

B 0% 50% 50% 0% 60% 40% 

C 0% 0% 100% 0% 0% 100% 

D 0% 50% 50% 0% 43% 57% 

E 100% 0% 0% 83% 17% 0% 

F 0% 0% 100% 0% 18% 82% 

 

The standard error of the estimate in this gaming simulation is 10.6%, meaning 

that almost 90% of all decisions matched the patterns found based on participants’ 

perceptions prior to the game. 

5. Discussion 

Two gaming simulations in this paper focused on the procurement process in the 

administrative sector. In both games people brought in their own behavior and ex-

pertise. Hence, it is important to validate gaming simulation. Both games had sim-

ilar rules and objectives, although they focused on different types of work and had 

different focuses and purposes. Because of focus differences and different cul-

tures, participants in the games had different sets of perceptions. 

The first case about road maintenance procurement revealed perceptions that 

were related to the organizational structure of work. It helped to see that the game 

played had a poor balance between participants that belonged to different factors. 

A game session with more participants that were business- or service-oriented 

could lead to other results. The second case had perceptions that were more fo-

cused on relations between stakeholders and the role of procurement in forming 

these relationships. Perceptions in both cases helped to steer the debriefing session 

and analyze the results from the games. 

At the same time, it was observed in both cases that many choices were based 

on the policies and guidelines of the corresponding organizations, even when par-

ticipants were told that they had freedom in their decision-making. Although par-

ticipants chose to follow company guidelines partially because companies have 

best practices, in many cases participants were scared to take risky decisions even 

when they knew that there were problems related to such choices.   

Finally, this approach showed that both cases have a high level of validity 

based on the standard error of the estimate. This validity makes it possible to 
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measure and compare how well behavior in each game, or even in each team, cor-

related with reality. It gives more information for analysis of the game outputs. It 

also helps to improve game design and be aware of potential bottlenecks in the de-

sign; and it helps with the process validation criterion. 

This proposed approach can be used for design or policy games where partici-

pants have their own roles in the game or other types of gaming simulations where 

participants have enough freedom to make a number of decisions based on their 

own experience. It is preferable to have a game 1) that is played by several teams 

or players to evaluate consensus, 2) that has several rounds to evaluate distinctive-

ness, and 3) that gives a choice between different strategy plans to evaluate con-

sistency. However, these criteria are not mandatory, and in the provided cases, not 

all of them were implemented.  

It is possible that the approach will have some limitations when players partici-

pate in the game individually rather than in teams. In this case, it is possible to 

evaluate each participant not merely based on his or her dominant factor, but ra-

ther based on correlations with all factors. Also, it is hard to say how much each 

participant contributed to the general results when they were working in teams. 

This means that in a team of two participants that belong to different factors, and 

where one of the participants is not actively taking part in the game, it would be 

unreasonable to expect that the changes will be split into equal halves between 

those two factors. This can explain why the standard error of the estimate is quite 

high. 

6. Conclusions 

This paper proposes an approach for process validation of gaming simulation. It is 

based on a comparison between the causes behind choices that players make in the 

game and their perceptions about the topic in real life. 

This approach was applied to validate two games and the results were de-

scribed. A strong correlation between the worldviews of participants and their de-

cisions in the game was observed. This correlation indicates that gaming simula-

tions in these cases are validated and represent the real system in an accurate 

manner. 

From our results, a combination of Q methodology and attribution theory ap-

pears a promising method for constructing a validity assessment of a gaming 

simulation. 

This approach can be applied in games where participants play their own roles 

and can make multiple choices. Such games can be, but not limited to, policy 

games, design games, planning games, political games, etc. The results from this 

approach can help to see deeper reasons behind the choices that participants make 

for analysis of the results and real applications. 
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Abstract. 

The paper presents and discusses the research framework of complexity in simu-

lation gaming. The complexity of the simulation game has three dimensions: 

game systematic complexity, game social complexity and complex dynamics of 

gameplay. The authors present two perspectives on the complexity of the simu-

lation game. The first perspective is a designer perspective and game scoring 

model proposed by the author to solve the internal model dilemma of interde-

pendence. The second perspective is players  perspective and in the paper re-

search model and procedure is supplied for discussion. 

 

Keywords: complexity, game design, research methodology, a research model. 

1 Introduction 

Understanding complexity, systems dynamics, decision making, building models 

and multi-agent systems representing reality, designing simulation games and social-

psychological context are just some of them.  The growing number of contributions is 

understandable form the point of view of the changing reality. Social, business, and 

political structures become more complex and the environment, in which they operate 

becomes more unstable and thus more complex in predicting its potential states and 

outcomes [1][2][3][4]. Answering the call to the growing complexity and the need to 

transfer this into learning and modeling artifacts the way we design simulation games 

have all changed too. This change has been fueled by the expanding pool of knowledge 

on simulation and gaming design, and, on the other hand, by the technological progress, 

resulting in the growing number of platforms we can use to design and deliver simula-

tion games. In the recent article Wardaszko [5] introduced the model of simulation 

game complexity divided into two perspectives; the designer perspective  and the 

players perspective. Both of those perspectives come with their own features and di-

lemmas analyzed from the simulation game delivery and its effectiveness.  
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Aim of the paper is to deepen the understanding of the dependency between  designer 

and the player perspective on complexity and validation of the proposed model. In the 

paper, author proposes the research method validating the proposed model within 

widely accepted validation frameworks [6] [7].  

The complexity in simulation gaming design is an important factor contributing to 

the quality of games and learning through them but is also represents a non-trivial phe-

nomenon in the simulation and gaming itself [8]. In order to analyze changing role and 

scope of complexity understanding and usage in simulation and gaming it has to be 

addressed in an interdisciplinary way and with a multi-level approach to scientific in-

quiry [9][8] in mind. 

The term of complexity is well known to game designers and practitioners across the 

fields and implementation areas, then more careful examination brings us to the con-

clusion that approach to the role of complexity is very utilitarian and point-of-view 

related. Complexity is different to the game designer, and it changes its role within the 

design process. User-facing the complexity of the simulation game and real-world ref-

erence system also observes the complex problem, and it influences it through interac-

tions.  

Simulation games complexity plays a major role in learning through game systems. 

Games are one of the best methods to teach about complex systems and problems [1]. 

On the other hand, game and/or task complexity reduces the effectiveness of learning, 

i.e., if the learner feels the task is too difficult or complex, they will be less likely to 

engage in the activity and feel motivated to learn or reflect. The so-called complexity 

paradox [10] works as a counter-intuitive to games as a learning tool. We can observe 

this many times during simulation gaming sessions. People play games or undertake 

activities and make decisions even when they feel uncomfortable with the level of com-

plexity they face, but they still learn, or simply play the selected game anyway. 

The complexity of a simulation game is transferred to players through the lens of the 

game interface [11], which is a tool in managing interaction complexity and limit play-

ers in the way, in which the game communicates and transfers information to its players 

[12]. Players perceive the level of task complexity based on the game and gameplay. 

This level also depends on the profile of a given player, i.e. their experience with games, 

age, culture, level and type of education, etc. (see figure 1). 

649



  

Fig. 1. Simulation game complexity perception model in a simulation game. 

 

Players experiencing complexity in the simulation game they play are influenced by 

three dimensions of complexity that interact with each other: 

 Game systematic complexity – can be derived from the number of rules, variables, 

and interactions between them. This represents both how many decisions have to be 

handled, and the ‘depth’ of the decisions that need to be made, which is how much 

information and how many variables players have to take into consideration taking 

a given set of decisions. 

 Game social complexity – simulation games are social systems [13] that have their 

own dynamics and structure. Complexity is represented as a number of interactions 

with different agents, parties and roles within the game. 

 Complexity dynamics of gameplay – changes to the systematic and social complex-

ity that requires player to adapt to a new situation or game configuration.  

The first two dimensions are derived from the classical theories represented in the 

existing literature on dealing with complexity in simulation games, validity of games, 

and state-of-the-art game design [14][15][16][17][12][18]. The third one has been 

adapted from the dimension of dynamic decision making and represents the body of 

knowledge analyzing human behavior when you have to take a decision today altering 

the state of the system and influencing the new level of decision making tomorrow [19]. 

They are pointing out that dynamic decision tasks vary regarding dynamic complexity, 

which is a counterintuitive behavior of complex systems that arises from interactions 

between agents over time [20]. This is caused by the misperception of feedback, time 

delays, stock-and-flow problems, and a tendency to look at the world from a narrow 
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reductionist perspective. The simulation games mimicking the complex real-world sys-

tems are not free from the dynamic complexity, as we want to teach people to deal with 

complex problems with higher efficiency. If one of the constantly arising issues is the 

increasing complexity in real-world systems, it leads to a change in the way we design 

simulation games adding more dynamics to both games and gameplay itself, organizing 

it in a more flow-oriented fashion [21]. 

2 Solving internal structure dilemma 

The biggest challenge of the research is to build applicable research framework 

within the two dynamic and multi-facet environments that are co-defendant within the 

same game space. The research framework aims to validate the theoretical model. The 

validation process will require the need to analysis and comparison of research results 

on perceived complexity from different games and target audiences. Thus we face the 

problem of normalization for the purpose of comparability. On the side of game design, 

we have different games, with different  scenarios, roles , the context of use, time man-

agement, types of interfaces and so on [22]. This creates the problem of ability to com-

pare data between games and their gameplay. On the players perspective, we have  

external and internal variables describing the target audience like age, gender, educa-

tion, previous experiences, industry their work, attitude towards gaming and the group 

and so on.  

Both of the described perspectives influence each other and are codependent in the 

view on the simulation game complexity (see figure 2). Thus in order to build internal 

dependency structure, we need to propose the model limitation method that will allow 

for data comparability within the same research framework. 
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Fig. 2. The internal structure dilemma. 

 

3 Research framework  

In case of two dynamic structures that coexist in the same space and time, we need 

to reduce one dimension to a constant or semi-constant. In this case, we need to build 

semi-constant values for a particular game and give it a score values in each of three 

dimensions: game systematic complexity, game social complexity and complexity dy-

namics of gameplay. This score can work as a mediator value to the perceived com-

plexity of the players [23]. Each dimension of the score will have a score value of 10. 

Scores will be created a validated based on the average score of the game experts and 

facilitators who are familiar with such game. One of the problem of such scoring system 

is that game systems can have multiple scenarios or scenario editors, so the scoring 

have to be applied to the particular game and scenario played with that particular group 

of players. 
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Table 1. Example of the game score. 

Game type Systematic 

complexity 

Social 

Complexity 

Complexity 

dynamics of 

gameplay 

Scale depth 

Minimal score 

description 

A simple game 

with very few var-

iables and simple 

rules. 

Game played 

for one person 

against the system 

with no social in-

teraction. 

No dynamics 

game is played 

with the same set-

ting from the be-

ginning to the end, 

e.g. coin toss game 

Maximal score 

description 

Multi-agent 

open world simu-

lation games with 

a large number of 

included systems 

or fuzzy logic and 

procedurally gen-

erated content. 

A game with 

many unique roles 

and many dy-

namic 

interactions in dif-

ferent 

configurations 

e.g. complicated 

negotiation game 

with many parties 

and iterations 

Game and rules 

evolve quickly 

from one to the 

second iteration, 

the game also re-

quires to interact 

with another 

player as their 

agendas and posi-

tions change in the 

game process  

Example evaluation 

Strategic Man-

agement Game – 

basic 6 period sce-

nario 

8 4 5 

The rationale be-

hind the score 

The game fea-

tures a relatively 

high number of 

variables and 

many complex de-

pendencies. It fea-

tures the full 

model of the com-

pany and the com-

pletive market 

model. 

The game is 

played in teams of 

4-5 people. How-

ever, the interac-

tions between 

teams are not ex-

istent. 

The game sce-

nario features the 

fairly dynamic 

economic sce-

nario. The game 

also features an 

increasing number 

of decisions and 

relevant variables 

around 2-3 per de-

cision round. The 

social dynamic is 

high at the team 

level but is low at 

the group level (as 

the game is more 

team focus). 

Hotel Stars 

(Wardaszko, 2016) 

5 5 8 
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The rationale be-

hind the score 

The game fea-

tures a moderately 

complex number 

of variables and  

with a limited 

number of rules 

and complexity 

The game is 

played in 2-3 peo-

ple teams, but the 

game can be 

played with a 

large number of 

teams at the same 

time, the game 

also feature nego-

tiation elements 

between teams 

The game fea-

tures highly dy-

namic scenario 

both regarding 

game variables, 

decisions, and 

events 

surrounding  the 

game. Also, inter-

actions become 

more intense, 

firstly in-game 

ranking increases 

the competition 

between students 

and then negotia-

tion mini-game is 

present with 

multi-party nego-

tiation mechanics. 

SysTeams- 

Change© 

4 7 3 

The rationale be-

hind the score 

The game is 

relatively simple 

to play with a 

limited number of 

rules and varia-

bles 

The game re-

lays strongly on 

interactions be-

tween team mem-

bers and between 

teams and facili-

tators. Number of 

interactions is 

high 

The game fea-

tures changes to 

the basic model 

introduced during 

the game or based 

on the team's de-

cision but at the 

relatively low 

level. 

  

Each game can be validated and presented with a high level of consistency within 

the scoring framework. The scoring model serves two purposes from the research out-

comes perspective. The first is a confrontation of the designer and player perception on 

the game. Such comparison can give a lot of valuable insights and serve as a reality 

check of the designers’ perspective. The second propose will add the weight to results 

from the players’ perspective and with this allow us to compare games regarding com-

plexity levels. This can create a better understanding of gaming and stronger basis for 

future comparative studies in general. 
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4 Research model and procedure 

The perceived complexity will be based on quasi-experimental studies [24][25] con-

ducted with the series of the short questionnaires regularly distributed during the game-

play asking the question of different aspects of gameplay complexity and followed by 

more sophisticated questionnaire on the player's background and demographics. The 

questionnaires will be short 8-10 questions directed at each type of complexity and 

overall satisfaction and will be distributed directly after the decisions. As the research 

procedures will be sequential data collection process, rigorous coding of the question-

naires will have to be applied [25].   

The collected data will allow observing how the game complexity perception 

changes over the course of the game and it can be confronted and weight through the 

game scoring system. 

Assuming such structure will allow establishing basic research model (see figure 3). 

 

 
Fig. 3. Internal research model structure. 

 

Treating particular game as a constant will allow building the whole scoring frame-

work that can work as a semi-constant matrix that can serve as a reference wage to the 

perceived complexity result on the player side. 

This structure will allow to build the first assumption on nature and create the model, 

in which we can validate the series of internal and external variables and their influence 

on the perceived complexity. The validated model can serve as a reference model for 

simulation game designers and instructors delivering their games to the public. 

5 Discussion  

The complexity of simulation gaming is not easy or trivial to measure. This research 

model is the author's first attempt to capture the dynamic and correlated nature of priced 

game complexity. The model also has some weakness like relativity of the game scoring 

system and very demanding reach frameworks, which leaves a lot of room for discus-

sion and improvement. Also, first pilot study is in the process and the first results will 

be presented at the conference. 
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Abstract. Although patent law is important for industrial development, learning 
it is difficult for beginners. This research study presents a card game that we 
have developed to help students learn patent law. It is designed to be played by 
three people at a time, assuming the roles of Warrior (red), Witch (blue), or 
Archer (green). Each color consists of 17 character cards and 16 spell cards. 
This makes it possible for players to understand the frequent 48 words on the 
spell cards throughout the game. This game was tested on 15 staff members of 
Akita University through industry-university collaboration, to verify its educa-
tional effect. As a result, this game was deemed an effective method for learn-
ing patent law. In addition, there was a request to try and repeatedly play the 
game to develop further learning. 
 
Keywords: intellectual property, legal games, legal learning 

1 Introduction 

This paper explains how we developed a card game to learn intellectual property 
law and then verified its educational effect. Intellectual property rights are laws to 
protect inventions. This law exists in Japan, Thailand, the United States, China, the 
EU and many other countries. With intellectual property rights, you can freely use the 
technology you invented. And this technology is exclusive. Therefore, over the years, 
intellectual property rights have become important in the fields of corporate manage-
ment and manufacturing. Therefore, the population learning about intellectual proper-
ty is increasing. However, when beginners study intellectual property rights, it is often 
difficult to remember terms related to legal conditions and industrial property rights. 

Therefore, we developed a card game to help players learn about intellectual prop-
erty rights using a simulation method. A previous study on iterative learning of intel-
lectual property, and new intellectual property education law in cooperation with 
engineering and patent attorneys has been reported, but no study reporting the devel-
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opment of games to learn patent law has been conducted. [1, 2]. Although there is a 
report about Japanese intellectual property games, which refers to the development of 
a learning game related to distribution of intellectual property. However, no learning 
game that teaches the law has been reported [3]. In this research, we have developed a 
game about intellectual property law that is intended to be used as an educational tool 
and have evaluated its effectiveness [4]. 

2 Patent law-learning game IP BATTLERS 

Since each country has its own patent law, it is impossible to apply a single rule to 
the entire world. However, due to the patent cooperation treaty of the World Intellec-
tual Property Organization (WIPO), the basic legislation is similar throughout the 
world. We decided to cover learning items based on Japanese patent law. 

In order to learn patent law, you need to understand the following items: (1) a pa-
tent to protect intellectual property should be filed at the earliest opportunity, (2) a 
patent is expected to be filed for every new invention and development of industry, 
(3) because the legal system changes every year, it is necessary to understand the 
contents correctly, (4) in addition to defining knowledge, patents must be able to ap-
ply it. 

In this research, which focuses on learning the law through a card game, we en-
sured that it is possible to change the game’s contents to keep abreast of revisions in 
patent law. As the legal system changes, you can add new cards. Therefore, we creat-
ed the following cards and boards and made the following rules.  

There are two types of IP BATTLERS cards, the character cards are shown in Fig-
ure 1 and the spell cards are shown in Figure 2. This game was aimed at having junior 
high school students to young engineers. As a result of several questionnaires to at-
tract their interest, I decided to set up a fantasy world the character card indicates the 
type of patent that was filed. 

 

 
 

Fig 1. IP BATTLERS character cards 

The card number represents the money (COIN) necessary for continuing the appeal 
from 1 to 5. The social impact (ATK) when patent rights are established is represent-

The rookie Warrior 
of the mountain 

The rookie Witch 
of the sky 

The rookie Archer 
of the mountain 

Red Blue Green 
Reverse 
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ed by a number from 1 to 6. Combinations of five types of illustrations; mountain, 
sky, land, river, sea, and numbers I–V indicate core areas of development based on 
design. This is divided by three colors: red is a Warrior, blue is a Wizard, and green is 
an Archer, and each of them has a slightly different personality than the other. 17 
character cards have been allocated to each color. 

Spell cards come in three different colors; red, blue, and green, indicating different 
qualities based on their colors.  

 

Fig 2. IP BATTLERS spell cards 

Red consists of a sword representing destruction and a horse representing quick-
ness. Blue consists of a wand representing a genius and a holy grail representing deni-
al. Green consists of jewels representing wealth and shields representing defense. 
Each spell card can be played by paying 1–4 coins. Most importantly, all these spell 
cards contain terms and explanations of patent law. Table 1 shows 48 words in the 
extracted words/phrases. This is the word we should remember when studying patent 
law. We categorized 48 words from the legal image and organized it into six groups. 
And we categorized the six groups into two groups of red, blue and green. We gave 
each card an explanation of the intellectual property rights of the word. By learning 
this explanation, Players can learn intellectual property through games. And players 
can learn about patent law by finding and playing their favorite colors.  

Intellectual property keywords 

Effect of spell 
 

Explanation of law 
concerning keyword 

Red Spell Group illustration  
(Card concept.) 

Green Spell Group illustration 
 (Card concept.) 

Blue Spell Group illustration 
 (Card concept.) 
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In addition, there are two types of play boards. Figure 3 depicts the board where 
the game is played. The front of the board consists military, battlefield, enemy team, 
undisclosed, request for appeal, application for refusal reasons. Figure 4 depicts a 
novelty board.  

 
Table 1. Assignment of intellectual property keywords and different spells. 

 

Card 
Color 

Card illustra-
tion (Card 
concept.) 

Card type in 
game 

Intellectual property keywords 
(48words) 

Red 
Spell 

Group 

Sword 
(Destruction) 

To attack 
other player 

Publicly known invention / Invention 
publicly practiced / Invention described in 
publications / A person skilled in the art 
can easily invent / Non-disclosure agree-
ment / Joint application contract / Paris 
priority application / PCT application 

Horse 
(Quickness) 

Pull card 

First-to-invent / Reduction and exemption 
of expenses / Domestic priority / Intellec-
tual creation cycle / Patent pool / Business 
model patent / Relocation of right to ob-
tain a patent / Early examination 

Blue 
Spell 

Group 

Wand 
(Genius) 

No effect of 
the spell 

Method examination / Substantive exami-
nation / Notice of reasons for refusal / 
Application for approval / Unity of Inven-
tion / Unclear description / Detailed de-
scription of the invention / Principles of 
right all together 

Holy Grail 
(Denial) 

Discard the 
card 

Due diligence / Maintenance pension / 
Patent troll / Patent dispute / Reduction of 
claims / Change of design / Prior Art In-
vestigation / Antitrust law 

Green 
Spell 

Group 

Jewels 
(wealth) 

Get coin’s 

Cloud Funding / Non-implementation 
compensation / Consideration of invention 
/ Bay door method / Prior use rights 
Cross license / Conduct study / Exception 
for loss of novelty 

Shields 
(defense) 

Reduce 
damage 

Appeal system / Injunction right / Patent 
invalidation trial / Deletion of rights / 
Exclusive non-exclusive license / Exclu-
sive license / Submission of Opinion / 
Submitting amendment 
 

When a character card comes into play, a counter is placed corresponding to the 
mark written on the card. This represents novelty. For example, if a red character with 
a novelty of (land 1) comes first to the battlefield and then a green character with a 
novelty of (land 1) goes to battlefield, that card is not new, so discard it. This repre-
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sents the first-to-file principle of patent law. An inventor must make a patent applica-
tion earlier than anyone else. This mechanism helps to understand the legal system 
governing intellectual property law. 

 

 
  

Fig 3. IP BATTLERS Player’s board 

 

Fig 4. IP BATTLERS novelty check board 

COIN Hit Point 

Spell card 

Deck 
Dis card 

Own Territory 

Battle Field 

Enemy line 

Mountain 

Sky 

Land 

River 

Sea 
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3 Rule of IP BATTLERS 

IP BATTLERS is a card game where three themes in red, blue, and green fight ac-
cording to rules based on patent rights. Every player draws five cards by mixing their 
own character card and spell card. After obtaining two coins, the first player can take 
one or all of the following actions:  

 
― Pay one coin and draw one card. 
― Draw a character card face down and put it to one side. 
― Use a spell card. 
 

In the end, only five cards should be retained and the rest should be discarded. 
Three players do this alternately. In addition, if there is a character card on the board 
at the beginning of your turn, you must move forward. If you are in your own territo-
ry, put the character card face up, and pay the amount of coins indicated on the card 
on the battlefield. If there is a card on the battlefield, advance the card to the enemy 
line. If there are cards on the enemy line, attacks will be successful by paying the 
amount of coins indicated on the card. If the attacks succeed, the remaining two play-
ers reduce the hit points by the number of ATKs and get the same amount of money.  

Repeat this and the player gets the other two hit points to zero will win. On the 
other hand, when a player withdrawing a card has dropped out, a player with the best-
hit points will win. 

4 Educational effect survey of IP BATTLERS 

In order to verify the learning effect of IP BATTLERS, 15 staff members of Akita 
University who are engaged in duties related to intellectual property, such as industry-
university collaboration, played some games. I briefed them about the game before 
we started playing it. Everyone played the game at the same time, including those 
who had played the game before. After the game, we distributed a questionnaire in 
Table 2 to all the participants.  

Each game took about 50 minutes to play, which included the time for explanation 
of rules. It got a little complicated when spell cards were included, but overall, the 
game progressed smoothly. Figure 5 shows a quartile graph of responses to the ques-
tionnaire. The abscissa indicates the reply number, while the ordinate indicates the 5 
grades evaluation score. The questionnaire was answered with the subjectivity of the 
respondent. These questions were asked to score according to the subjectivity of the 
respondents. All answers are five qualitative evaluations that is 5: extremely likely, 4: 
likely, 3: middle 2: unlikely, 1: Very unlikely. By comparing the evaluation of the 
five stages, we clarified the utility of the game. 

 
 
 
 

664



Development of a card game to learn patent law using a gaming simulation technique              7 

 

Table 2. IP BATTLERS questionnaire 

Q1. Have you ever had a lecture on intellectual property? 
Q2. How many times have you played this game? 
Q3.Did you know that patent law applies to one form of intellectual property? 
Q4.Where you originally interested in patent law? 
Q5.Did this game get you interested in patent law? 
Q6.Did you want to study patent law again? 
Q7.Are you interested in the legal system of patent law? 
Q8.Did you encounter any items for the first time? 
Q9.Did you understand the effect of patent law on patent applications? 
Q10.Do you think that you can learn patent law by playing this game? 
Q11.Were the rules easy to remember? 
Q12.Do you want to try playing repeatedly? 
Q13.Did you enjoy this game? 

 

 
 

Fig 5. Total results of questionnaire by box plot diagram 

Q10 on the questionnaire asked participants if they thought they could learn patent 
law by playing this game. The learning effect was lower than median value 3.0. Some 
participants responded saying it is difficult to think about the legal system while sim-
ultaneously following rules of the game, especially those who did not have much 
experience with intellectual property. Participants also thought that playing the game 
more than once was necessary to gain an understanding of the basics of intellectual 
property law. 

 
 

Questions 

R
es

po
ns

e 
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Table 3. Correlation score 
 

 
 
Table 3 shows the correlation scores between responses. There was a strong corre-

lation between A4 and A5, and A6 and A7. Players who had been interested in patent 
law for a long time wanted to study patent law further through this game. This result 
suggests that the game should be played by people who already know the basics of 
patent law to further their understanding. 

5 Conclusion 

We developed IP BATLLERS card game as an intellectual property educational 
aid. This game was designed to keep abreast of changes in the legal system by replac-
ing outdated cards with new ones. We introduced this to a social studies class at jun-
ior high school. Our results confirmed that the game makes patent law appear interest-
ing. We conducted the experimental games with staff in charge of intellectual proper-
ty and contracts. Participants doubted whether patent law could be learned by playing 
this game once because learning the rules of the game demands more concentration 
initially. However, many participants suggested that patent law could be learned by 
playing the game repeatedly. Further research is needed to investigate whether deeper 
learning of intellectual property could be achieved by repeated playing the game. 
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Abstract. This paper proposes an efficient clustering method of technology fields 

for future technical trend prediction from the public information. The speed of 

product development is steadily improving due to the spreading of ICT as social 

infrastructure and the rapid progress of machine learning. However, in the pro-

cess of finding a new solution to the problem, the developer’s capability is still 

an important. Referring to the problems and solutions to other technical fields 

with similar technology structure is one of the effective ways to find new solu-

tions. However, selection of comparative fields often depends on the technical 

preferences and experience of developers. Thus, important signals might be over-

looked. In this paper, we focus on the classification codes of patent for extracting 

the technology structure from the patent data. The link mining method is em-

ployed for visualizing the structure and extracting the feature. The structure is 

visualized as the graph of classification codes, and the feature is extracted as the 

features of the graph. From the result of the proposed method, we succeeded to 

reveal the cluster of the technology fields with having similar technology struc-

ture. 

Keywords: Patent, Technology Forecasting, Machine Learning, Link Mining, 

R&D, Non-Hierarchical Clustering 

1 Introduction 

There are various methods to capture the technological structure of the technological 

field, such as the market data analyses, gathering information from the patent infor-

mation, and comparing with closer technological fields. Since these methods are based 

on the personal heuristics knowledge, some important signals might be overlooked. 

Therefore, it is difficult to estimate potential technology. 

A patent information is usually used for analyzing the technology. The patent infor-

mation not only contains the technological principles, but is public opened for easy to 

get. Furthermore, Patent information is also making use of formulating a corporate 

strategy, such as analyzing technological trends of competitors or evaluating market 

relevance of new businesses. Thus, Patent information makes possible to generate a 

wide range of knowledge. 

The patent electronic library is prepared by the INPIT (The National Centre for In-

dustrial Property Information and Training) in Japan. Technical analysis can be 

668



achieved using the information in the collections from the INPIT. However, the infor-

mation stored on this site, the following restrictions are applied; 1) Data is stored from 

1993, 2) Since there is no thesaurus, selection of a technical term is difficult. 3) The 

search indexed by company name is also difficult. Since above the dataset condition, it 

is difficult to extract the appropriate target search results. Therefore, we propose an 

efficient method for extracting knowledge from patent information in this paper. 

The rest of the paper is organized as follows; Section 2 discusses the research back-

grounds and related work; Section 3 briefly summarizes the gathered data on the target 

patent sector; Section 4 describes the data analytics and presents the analytical results; 

and Section 5 gives some concluding remarks and future work. 

2 Related Work 

Many technical analysis methods with the patent were made so far for many purpose 

[1-3]. They are performed for the business solution.  

TRIZ (Teoriya Resheniya Izobretatelskikh Zadatch) is one of the method making use 

of the patents. This aims for technical development based on the structure of problem 

solving which appears repeatedly in the patent [4].  

Then, we focus on the patent analytical skills. One of the techniques for patent infor-

mation analysis is the patent mapping. Kiriyama made content analyses with this 

method [5]. Shide et al performed finding the change of the positioning for customer of 

research and development activities of the company with the patents analyses [6]. Ki-

mura proposed technology evaluation method based on patent analysis for technology 

strategy planning [7].  

As for the analysis of important information derived from patent analysis, Kang et al, 

proposed the cluster based patent retrieval method [8]. Muguruma showed the validity 

of the patent citation analysis to propose the FCA (Forward Citation Applicant) map 

[9]. Sato et al, proposed the importance calculation method of the patent document 

based on the citation information [10]. Ogawa et al, also proposed a basic patent ex-

traction based on the citation information [11]. For citations, Albert conducted a vali-

dation of citation for important patent among the industry [12]. 

As for in place of manual patent classification, Tanaka proposed method of extracting 

the feature automatically [13]. Yamashita proposed a method of surveillance technol-

ogy and specific method of patent classification with text mining [14]. Sakai et al, pro-

posed a method for extracting information on the technical effect from a patent docu-

ment by applying the text mining method for the patent specification [15]. Yamamoto 

proposed a method to find the scientific papers with a variety of further information 

[16]. Kleinberg extracted the topic and description of the relationship with graph theory 

[17]. Eto proposed a measure of co-citation based on structural units of the paper [18]. 

Ueda proposed the technical analysis with an active mining method focuses on the cog-

nitive processes of the patent examiner, with patent classification [19]. 

Then, we focus on the mining technology for knowledge extraction. The technology 

analyses method for examining the relationship between technologies were described 

in [20-22].  
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The Graph theory was applied as a structuring method to many fields such as Chemical 

formula, WWW (World Wide Network), Social network, Statements with grammatical 

structure and dependency. Since the graph is made for expressing the structure of the 

object, the relationship can be described. Gettor proposed a method of the partial graph 

occurs frequently from the set of graphs [23]. Therefore, with the application of the 

technology of intelligent informatics, knowledge extraction was performed from patent 

information by graph mining method in this paper. 

3 Experimental Configuration 

Patent information consists of metadata, such as application date, applicant, classifica-

tion codes, literal information and graphic information. In addition to the IPC (Interna-

tional Patent Classification), FI (File Index) and F-term (File forming term) are used as 

the classification codes domestically in the Japanese patent classification system.  

The IPC indicates the technological fields of the main topics of the patent’s claims. FI 

is used to indicate patent's technological fields more detail than IPC by adding exten-

sion symbol and/or file discrimination symbol to the IPC. The F-term is used to indicate 

patent’s technological fields more detail than FI by adding the viewpoint of the problem 

and the solution. The F-term is separated to a theme code and a viewpoint [24]. Fig.1. 

shows an example of the F-term’s notation.  

The theme code represents the technological field. The view point analyses the theme, 

such as material, purpose, operation, and manufacturing. The figure subdivides the 

viewpoint. A theme code is composed of 1-digit number, 1 alphabetic character, and 3-

digit number. The first digit number takes the value of 2, 3, 4, and 5, and they represent 

residual technology, mechanics, chemistry, and electricity respectively. The first 2 let-

ters of a theme code form a theme group, that group similar technological field.  

We regarded the 38 categories classified as theme groups as technological fields. We 

have selected one theme code from each theme group as the subject of the analysis. 

Table 1. shows the excerpted list of selected theme codes and their description. Since 

the F-term is reviewed annually, the theme code of a certain technological field may 

change during the experiment period. Thus, some theme groups have more than one 

theme code. We gathered the target data from the patent information database [25]. 

We focused on patent publication since it is ensured inventive step and inquiry by 

inventive examining. We gathered the data submitted from 2007 to 2009. This is be-

cause we also focus the technological structure effect on the global financial crisis in 

2008. Based on the above condition, 26,705 patent data are gathered from the database. 

Table 2. shows the number of application for each theme group by the year. 

In this paper, the technological structure of a category is defined by the contained 

technological fields and their relations. It is represented by graph structure. The theme 

 

Fig. 1. F-term’s Notation 

3E067 AB01

theme code view point figure
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codes given to a patent represent the technological fields of the patent. Usually, more 

than one theme codes are attached to a patent. This indicates that a patent contains 

multiple technological elements. The theme codes are used as nodes of the graph.  

First, for representing the technological structure of a patent, a directed-weighted 

graph is created for each patent. The edges are created between the first theme code and 

latter ones, and the direction of the edges is the first theme code to latter ones. And the 

weight is how many times the edges appear between two nodes. Fig.2. shows the ex-

ample of the graph of each patent. It visualizes the technological relations of a patent. 

Then, annual graphs for each theme group are created. First, overlaying the complete 

graphs of the patents of the theme group in each year of application. The number of 

link appearance is accumulated each time they appear. Thus, the graphs are weighted 

directed graph. As a result, 117 graphs are created. They represent annual technological 

structure for each technological field.  

As the elements of the feature vector of the graphs, the number of links between the 

first digits 2, 3, 4, and 5 are extracted. As a result, each graph’s feature vector is 16-

 

Fig. 2. Patent Relation Graph  

G01S H04L

H04W

Table 1. Theme Codes List (Excerpted) 

 Theme Group Description  Theme Code Description 

2B Natural Resources 2B022 Cultivation of plants 

2F Measurement 2F003,  
2F103 

Optical transform 

2G Applied Physics 2G001 Analyzing materials by the use of radiation 

2K Light-Device 2K103,  
2K203 

Projection apparatus 

3B Textile-Packing Machine 3B006 Electric suction cleaners 

3C Production Machinery 3C001 Automatic control  of machine tools 

3D Transportation 3D001,  
3D301 

Chassis suspension devices 

3F Conveyance 3F001,  
3F343 

Sheets, magazines, and separation thereof 

3G Power Machinery 3G001 
3G301 

Electrical control of air or fuel supplied to inter-
nal-combustion engine 

3J General Machinery 3J001 Connection of plates 

4B Biotechnology 4B004 Coffee makers 

4C Medical Care 4C001,  
4C301,  
4C601 

Ultrasonic diagnostic devices 

4F Plastics Engineering 4F040,  
4F041,  
4F042 

Coating apparatus 1 (contact or immersion) 

5C Video System 5C001 Electron microscopes 

5D Electric Equipment 5D002 Stringed musical instruments 

5L Electronic Commerce 5L096 Image analysis 
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dimensional. Table 3. shows the excerpted list of the feature vector of the graphs. K-

means method is employed as the classifier, and the graphs are classified into 8 classes. 

4 Experimental Results 

This chapter describes the result of the technological structure clustering of the target 

data using link mining. Table 4. describes the result of the classification. Overall, most 

of the same theme groups are clustered into the same clusters even though the year of 

application is different. It is confirmed that the global financial crisis did not affect the 

technology structure. Cluster7 is the largest cluster among the result of the clustering. 

It contains 67 out of 117 graphs. Thus the half of the technology field has a similar 

structure. Table 5. describes the coordinates of the center of the clusters. 

Cluster 0 consists of 4C001, 4F040, 4H001, 4K001, 4L031, and 4M118.They have 

many connections within the first digit number 4: chemistry, and between the first digit 

Table 3.  List of Feature Vector (Excerpted) 

Year Theme Code 2-2 2-3 2-4 2-5 3-2 3-3 3-4 3-5 4-2 4-3 4-4 4-5 5-2 5-3 5-4 5-5 
2007 2B022 1465 3 11 0 52 5 0 0 648 5 5 0 0 0 0 0 

2007 2G001 5169 0 126 0 51 0 0 0 476 0 54 0 333 0 1 0 

2007 3B006 0 0 0 0 0 262 0 0 0 14 0 0 0 149 0 0 

2007 4B004 0 0 0 0 0 456 21 0 0 737 980 0 0 0 0 0 

2007 4H001 84 12 32 72  0 10 86   58 86    768 

2007 5C001 337 10 0 20 12 39 0 0 43 0 40 0 137 42 151 345 

2007 5G001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 66 

2007 5L096 928 0 21 33 35 141 0 0 19 6 294 9 1409 362 413 8469 

 

Table 2. Number of Application for Each Theme Group by Year 

Theme 

Group 

Theme Code Number Theme 

Group 

Theme Code Number  
2007 2008 2009  2007 2008 2009 

2B 2B022 148 164 185 4C 4C001, 4C301, 4C601 501 499 502 

2B 2B104 81 88 87 4D 4D001, 4D006 484 474 486 

2C 2C001 561 614 578 4E 4E001, 4E078, 4E079 96 118 152 

2D 2D001 61 58 54 4F 4F040, 4F041, 4F042 590 516 535 

2E 2E013 3 11 13 4G 4G001 87 80 61 

2F 2F003, 2F103 127 97 95 4H 4H001 209 205 212 

2G 2G001 295 269 273 4J 4J029 271 286 321 

2H 2H006 183 192 189 4K 4K001 223 268 297 

2K 2K103, 2K203 284 156 614 4L 4L031 158 152 125 

3B 3B006 61 60 48 4M 4M118 523 524 606 

3C 3C001 43 34 51 5C 5C001 67 78 71 

3D 3D001, 3D301 290 295 237 5D 5D002 9 13 10 

3E 3E001, 3E040 374 441 435 5E 5E001 239 248 201 

3F 3F001, 3F343 316 314 308 5F 5F001, 5F040, 5F140 321 303 273 

3G 3G001, 3G301 796 783 706 5G 5G001 10 10 8 

3H 3H001 5 5 6 5H 5H001 17 13 10 

3J 3J001 140 172 155 5J 5J001 60 52 41 

3K 3K001, 3K092 108 131 114 5L 5L096 568 708 692 

3L 3L015, 3L018, 3L345 128 112 90 5M 5M024, 5B024 251 177 110 

4B 4B004 106 135 105      
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number 4 and 5: Electricity. This means these theme codes’ patents are deeply related 

to these 2 categories. 

Cluster 1 only consists of 3G001. It has many connections within the 3: mechanics. 

And it has a close relation to 4: chemical. Thus, it is closely related these 2 categories. 

And it is confirmed that it is actively developed by the number of the links. 

Cluster 2 consists of 2C001, 2G001, and 2K103. It has many connections within 2 and 

the direction 5 to 2. It means they have a close relation to electricity. 

Cluster 3 consists of 5F001 and 5L096. It has many connections within 5, between 5 

and 4, and within 4. Thus, it is closely related to chemistry and electricity. And it is 

confirmed that it is actively developed by the number of the links. 

Cluster 4 only consists of 2K103 in 2009. It has many connections within 2 and be-

tween 5 and 2. Thus, it is closely related to these 2 categories. And comparing with 

cluster2, the number of connections increases.  

Cluster 5 consists of 4D001 and 4J029. It has many connections within 4. Thus, it is 

mainly related to chemistry and is not very related to other fields. 

Cluster 6 consists of 3D001, 3E001, and 3F001. It has many connections within 3. 

Thus, it is mainly related to machinery and is not very related to other fields. 

Table 4. Clustering Results 

Cluster Year 
Theme 

Code 
Cluster Year 

Theme 

Code 
Cluster Year 

Theme 

Code 
Cluster Year 

Theme  

Code 

0 

2007 4C001 

3 

2007 5F001 

7 

2007 2E013 

7 

2007 4E001 
2008 4C001 2008 5F001 2008 2E013 2008 4E001 
2009 4C001 2009 5F001 2009 2E013 2009 4E001 
2007 4F040 2007 5L096 2007 2F003 2007 4G001 
2008 4F040 2008 5L096 2008 2F003 2008 4G001 
2009 4F040 2009 5L096 2009 2F003 2009 4G001 

2007 4H001 4 2009 2K103 2007 2H006 2009 4L031 

2008 4H001 

5 

2007 4D001 2008 2H006 2007 5C001 
2009 4H001 2008 4D001 2009 2H006 2008 5C001 
2007 4K001 2009 4D001 2007 3B006 2009 5C001 
2008 4K001 2007 4J029 2008 3B006 2007 5D002 
2009 4K001 2008 4J029 2009 3B006 2008 5D002 
2007 4L031 2009 4J029 2007 3C001 2009 5D002 

2008 4L031 

6 

2007 3D001 2008 3C001 2007 5E001 
2007 4M118 2008 3D001 2009 3C001 2008 5E001 
2008 4M118 2009 3D001 2007 3H001 2009 5E001 
2009 4M118 2007 3E001 2008 3H001 2007 5G001 

1 
2007 3G001 2008 3E001 2009 3H001 2008 5G001 
2008 3G001 2009 3E001 2007 3J001 2009 5G001 
2009 3G001 2007 3F001 2008 3J001 2007 5H001 

2 

2007 2C001 2008 3F001 2009 3J001 2008 5H001 
2008 2C001 2009 3F001 2007 3K001 2009 5H001 

2009 2C001 

7 

2007 2B022 2008 3K001 2007 5J001 
2007 2G001 2008 2B022 2009 3K001 2008 5J001 
2008 2G001 2009 2B022 2007 3L015 2009 5J001 
2009 2G001 2007 2B104 2008 3L015 2007 5M024 
2007 2K103 2008 2B104 2009 3L015 2008 5M024 
2008 2K103 2009 2B104 2007 4B004 2009 5M024 

   2007 2D001 2008 4B004    
   2008 2D001 2009 4B004    

   2009 2D001       
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Then, cluster7 consists of the half of the subjects. The technology fields in this cluster 

have the connections between most of areas, but they don’t have many connections. It 

is confirmed that these fields are not actively developed in the period. 

5 Concluding Remarks 

This paper presents the clustering of the 38 technological fields which are represented 

as the theme groups. We utilize the patent classification codes and link mining method 

to represent the technological structure of the technology areas. We create the graphs 

by patents’ theme codes and reveal the feature of the technology areas. As a result, 

some different technological fields which have a similar technological structure are 

found. In addition, it was revealed that the global financial crisis had not influenced the 

technological structure. 

Our future work is improving the clustering accuracy by optimizing the graphs’ struc-

ture and their feature vector with appropriate classifier. 
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Abstract. Games used by organizations generate a wealth of valuable output in 
terms of knowledge. In order to maintain the produced knowledge, such as the 
explicit, e.g. logging and questionnaires, and implicit/ tacit knowledge, e.g. ex-
perience from game sessions, a Knowledge Management System (KMS) should 
be employed. This paper starts by giving a brief description of the building 
blocks for a KMS, and then proposes a methodology that combines three differ-
ent methods, namely semi-structured interviews, causal maps, and the Q-
methodology to illustrate how tacit knowledge from principal stakeholders 
(game designers and project team members) can be extracted as part of building 
a KMS. The proposed methodology is applied in a case study related to the 
railway sector. 
 

Keywords: knowledge management system, game requirements, tacit 
knowledge. 

1 Introduction 

Gaming simulations (hereinafter referred to as games) used for decision-making 
have developed into a powerful tool for corporations [15]. Irrespective of their size, 
corporations have been increasingly using games in order to evaluate and ascertain 
impactful business decisions and strategies. Despite their proven added value to the 
decision-making process, there is still lack of research on whether, and if so how, 
games can be used by researchers and practitioners to build evident on systems' be-
havior, as part of a larger scheme [15]. In other words, whether and how knowledge 
acquired through games can be managed and reused; and particularly how can implic-
it, also known as tacit, knowledge can be elicited, managed, and disseminated within 
an organization. 
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The management of both explicit and implicit knowledge from games is not, and 
should not be, of academic interest only. The effectiveness of a corporation depends 
heavily on how it manages this knowledge [12], or in layman terms, how in the first 
place it obtains and thereafter maintains the so-called "Know-how". As a corporation 
acquires and builds up on knowledge obtained through games, it improves its know-
how, and thus sustains or even increases its competitive advantage [6]. 

The authors aim to propose a knowledge management framework (KMF) and sub-
sequently build a knowledge management system [1] (KMS) for games. In this paper, 
the part of the framework pertaining particularly to the elicitation and reuse of tacit 
knowledge is analyzed. The specific selection of tacit knowledge for further analysis 
in this paper is due to the fact that tacit knowledge is an integral part of the decision-
making processes of organizations, yet one that has hardly been explicitly operation-
alized [4]. 

In Section 2, a brief description of the complete KMF is given as for the reader to 
see the bigger picture and the role of tacit knowledge within this picture. In Section 3, 
a methodology to capture and disseminate tacit knowledge within an organization is 
proposed. In Section 4, preliminary results from three case studies are illustrated. 
Finally, in Section 5, the future steps of this research are identified and final remarks 
are made. 

2 Knowledge Management in Games: The Building Blocks 

With regards to knowledge, a distinction should be made about explicit and implic-
it, or tacit, knowledge. Explicit knowledge can be seen as academic, technical data, or 
information that is communicated in a formal language and/or shared digitally or in 
print, such as manuals [16]. On the other hand, tacit knowledge is cognitive or tech-
nical and consists of mental models, beliefs, insights, and perceptions. An example of 
an application of technical tacit knowledge is conducting train traffic operations [16]. 

Games generate a wealth of output depending on their application [8]. Games can 
be focused on training, design, research, policy intervention, to name a few. In Table 
1, the different applications of games are shown based on two criteria: the type of 
knowledge generated by the game and the person or persons who are the beneficiaries 
of this knowledge. With regards to the type of knowledge generated, the authors dis-
tinguish between two categories: i. Generalizable, meaning that the knowledge ac-
quired during the game provides for broad insights beyond the scope of a particular 
game scenario, and ii. Contextual, meaning that the knowledge acquired during the 
game provides for deep insights closely related to a particular game scenario. With 
regards to the beneficiary of the generated knowledge, the authors again distinguish 
between two categories: i. the Participant, meaning that the beneficiary of the 
knowledge acquired during the game is the person or persons who play the game, and 
ii. the Principal, meaning that the beneficiary of the knowledge acquired during the 
game is any stakeholder or stakeholders other than the participants, like decision 
makers, researchers, or game designers. 
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Table 1. Canonical Applications of Gaming Methods. 

Knowledge Type 
Knowledge Beneficiary 

Participant Principal 

Generalizable 
Teaching 
Experiential learning 
Dangerous tasks 

Research 
Hypothesis generation and testing 
Artifact assessment 

Contextual 
Policy 
Organizational learning 
Policy intervention 

Design 
Interactive visualization 
Collaborative design 

 
The aim of this research as a whole is to build a complete KMF for games, and par-

ticularly for games in engineering systems in which the knowledge type is contextual 
and the knowledge beneficiary is the principal. While this paper only focuses on the 
tacit knowledge produced by games, a brief description of the complete framework is 
deemed necessary for readers to understand the bigger picture and how tacit 
knowledge of involved stakeholders fits into the complete framework. 

Regardless of the organization or the specific games they use, a KMF consists of 
some common building blocks that eventually contribute towards building a KMS. 
Namely, these blocks are: 

 The type of the KMS. Currently there are two distinct types of KMSs, 
Codification and Personalization [9]. Codification stores and makes 
available for reuse any acquired knowledge, which is in reality isolated 
from its source. On the other hand, Personalization is the exchange of 
knowledge that has been acquired in the past through one-to-one conver-
sations and brainstorming sessions; it is a way to promote discussion and 
exchange of ideas and knowledge between people in a more personal 
manner and it is usually where most of the tacit knowledge is exchanged. 
The framework associated with this paper is a hybrid approach that com-
bines Codification and Personalization, in order to harness the advantages 
of both methods and provide for a more formal way of capturing and reus-
ing tacit knowledge. 

 The purpose of the KMS. A KMS can been used for one or more purpos-
es, like root-cause analysis, own-project improvement, cross-project im-
provement, and network improvement. The proposed KMS will incorpo-
rate all these purposes, depending on the users. 

 The intended users of the KMS. Any individual or group employed or 
even associated with the organization is a potential user of the KMS. In 
the proposed KMS, the potential users are individuals and groups related 
one way or another to games built or used by the organization. 
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3 Tacit Knowledge 

In this section, first the different methods on how to capture tacit knowledge are ex-
amined and then a comprehensive methodology that is used throughout the case stud-
ies is proposed. 

3.1 State of the Art 

One of the most common techniques for capturing tacit knowledge is “cognitive 
maps”, which facilitate the representation of individuals' view of reality [7]. There are 
different types of cognitive maps, one of which is causal maps [2]. Causal maps are 
interpretations of individuals' or groups' beliefs about causal relationships [11]. Caus-
al maps have been proven to be an effective tool for the elicitation of tacit knowledge 
for a variety or reasons, e.g. allowing to focus on action, eliciting context dependent 
factors etc. [2]. 

Semi-structured interviews are another tool that can help elicit tacit knowledge. 
While the purpose and structure of such an interview is predetermined, the essence of 
the ``semi-structure'' lies on the fact that interviewees are encouraged to answer ques-
tions by telling stories [2]. The story telling nature of those kind of interviews allows 
people to manage the collective memory of an organization [3], frame their experi-
ences [19], and reflect on the complex social web of an organization [5]. 

Tacit knowledge encompasses a large amount of subjectivity and a research meth-
od to study it is the Q-methodology [17]. In a nutshell, in Q-methodology the inter-
viewee sorts a series of items/statements throughout a continuum (e.g. from strongly 
disagree to strongly agree) that is approximately normally distributed, in the sense 
that more of these statements are placed close to the neutral area than in the two edges 
of the continuum. 

Various scholars argue that the use of metaphors can serve to transmit tacit 
knowledge [13,2] and since metaphors allow different ways of thinking, people may 
be able to explain complex organizational phenomena [18]. The term metaphors con-
notes the transfer of information from a relatively familiar domain to a relatively un-
known domain [18]. 

Social media have become prominent on how people interact not only in a personal 
but also in a professional level. While research is still relatively poor in this area, the 
use of social media sounds indeed promising in tacit knowledge sharing, since they 
encompass interactive and collaborative technologies [14]. 

3.2 Methodology 

The current study aims at capturing the tacit knowledge of principal stakeholders, 
mainly that of game designers, through a combination of semi-structured interviews, 
causal maps, and the Q-methodology. The interviews enable to capture knowledge 
(e.g. experiences, insights etc.) and in turn causal maps are used to build the list of 
statements required by the Q-methodology. Then, using the Q-methodology, the in-
terviewees sort these statements in accordance to their relevance. 
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In more detail, the interviews are partitioned in two sets. The first set of interviews 
is used to build the list of statements and subsequently the causal maps that are then 
used by the Q-methodology. For building a comprehensive list of statements for 
games, on average, the amount of interviews needed is between three and five. The 
second set of interviews actually uses the Q-methodology to sort the list of statements 
defined by the first set of interviews. 

Each of these three methods, i.e. interviews, causal maps, Q-methodology, are 
standalone methods and thus could have been used on their own to approach the prob-
lem of eliciting tacit knowledge. Nevertheless, combining all three is expected to 
create a more robust methodology. The reasons that these particular methods were 
selected are the following: 

Semi-structured interviews: Structured interviews have the risk of resulting in 
biased, on behalf of the interviewer, statements due to the lack of flexibility. 
Hence, providing a setup for the interviewees to expand on their answers, and 
not just answer closed or very structured questions, allows for more rich re-
sponses from which the statements for the Q-methodology are expected to be 
more descriptive. 
Causal maps: The richness provided by the semi-structured interviews increases 
the risk for statements to overlap or to have strong causal relations (1 to 1, 1 to 
n, or n to 1). Hence, using causal maps enables the grouping of such statements 
and thus reducing, among other things, the effect of what in statistics is known 
as multicollinearity. 
Q-methodology: Knowledge, and particularly tacit knowledge, is characterized 
not only by its subjectivity but also by its almost completely non-quantifiable 
nature. Therefore, using a methodology like Q seemed to be the most appropri-
ate way forward with this research. 

4 Case Studies 

In this section, the methodology proposed in Section 3.2 is put into action. The full 
study includes three games that were conducted at ProRail. These games were select-
ed based on a number of criteria, such as the technology used to build them (ana-
log/digital), the degree to which they were considered to be successful, and the num-
ber of principal stakeholders involved. All games were multi-player, varying from 3-
23 participants. 

The research is still on-going, in which only the first game has been analyzed. For 
this game, called “OV-SAAL” [10], four interviews have been conducted, which have 
served as the first set for building the list of statements for the Q-methodology. OV-
SAAL is an analog game and its game design requirements are shown in Table 2. 
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Table 2. Game design requirements of OV-SAAL game. 

Core Aspects Description 

Purpose Exploring the impact of different infrastructural expansions. 

Scenario 

1. No infrastructural expansion 
2. Four additional tracks at Almere station 
3. Additional haul tracks at Weesp station 
4. Four additional tracks between Duivendrecht and Weesp 

station 
5. Implementation of European Rail Traffic Management 

System (ERTMS) in all four infrastructural layouts 

Simulated World 

Railway infrastructure on two trajectories: Amsterdam Central 
Station - Lelystad and Amsterdam Zuid - Hilversum, co-
location of operators occurred by seating arrangements (each 
table was a control center). Current time table. 

No. of Participants 8 

Roles 

Train traffic controller (TTC) (2), regional network controller 
(RNC) (2), national network controller (NNC) (1), regional 
passenger traffic monitor (RPTM) (2), national passenger 
traffic controller (NPTC) (1). 

Type of Role Similar to own (5), prior experience in role (3). 

Objectives 
Determining own decisions for the next 15 minutes given the 
status of the system at paused moment. 

Constrains 

Separation of train traffic regions: one regional train (2) and 
passenger traffic center (2) each versus other remaining re-
gional train traffic center (2), exclusion of roles outside the 
defined infrastructure area, exclusion of train driver. 

Load 

Four types of disruptions: 
1. Local train delay (+5 min) 
2. Freight train delay (+10 min) 
3. Corridor train (intercity) delay (+10 min) 
4. Disruption as chosen by participants themselves 

Situation 
(External Factors) 

Presence of observers and video cameras. At the end of the 
day results were discussed with invited stakeholders. 

Time Model Step-wise (per time periods of 15 min). 

The interviewees were principal stakeholders in the game with different roles: two 
game designers from academia, and a game and an infrastructural designer from Pro-
Rail. Three out of four interviewees attended the main game session as observers. The 
interviews consisted of more than 20 questions, of which more than half aimed at 
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understanding the game characteristics, the role of each stakeholder, and the input and 
output data. The last seven questions were concerned with the tacit knowledge pro-
duced in, and by, the game. These questions aimed at identifying the challenges each 
stakeholder faced, the lesson learned from the game, as well as whether and how they 
would do things differently if they were to repeat the game. Results from the initial 
interviews reveal a varying level of tacit knowledge by each of the principal stake-
holders. For instance, each interviewee found certain challenges of the game session 
memorable, like the time pressure that was a consequence of the amount of conditions 
that were tested, the dynamics of the game in which the participants changed the 
game rules by adapting the speed of each round and the extent to which the debriefing 
should be structured. Also, for the game designers from academia the application of 
the game in a railway domain contributed to a better understanding of the train traffic 
operations. These four interviews resulted in building a list of 40 statements for the Q-
methodology. 

5 Conclusion & Future Work 

In this paper, the building blocks for a KMF for games of engineering systems were 
first introduced. Then, the paper focused on the role of tacit knowledge and particular-
ly on how to elicit this knowledge. In order to tackle the complex task of eliciting tacit 
knowledge, well-established methods from the literature were adopted and used in a 
case study involving three games from the railway sector. These methods included 
semi-structured interviews, causal maps, and the Q-methodology. The study is still 
on-going, in which the first set of interviews has resulted in an extensive list of 40 
statements required by the Q-methodology. 

With regards to future work, the list of 40 statements will be grouped using causal 
maps and then used in the remaining 15 interviews as part of the Q-methodology. 
That would result in obtaining an overview of the tacit knowledge possessed by the 
principal stakeholders, which in turn will be the cornerstone for building a KMS for 
games. Two additional case studies will be conducted to strengthen the generalizabil-
ity of the KMS. The end goal of this research is to build a complete KMS combining 
explicit and tacit knowledge under one roof. 
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Abstract 

Business games are used for organizational performance interventions as well as 

for educational purposes. The authors study the learning efficacy of a game originally 

designed to support the implementation of the growth strategy for a client organiza-

tion, a Dutch SME operating on the global market. Data was collected systematically 

through surveys before and after the game; one session with twenty-five executives 

from the client company, and two sessions with thirty-nine students of entrepreneur-

ship. The findings indicate that although the learning efficacy, game quality and en-

joyment among both groups is good on average, the differences between the groups 

are significant. The conclusion is that although business games in general are an ef-

fective intervention and educational tool, the influence of contextual factors on learn-

ing among students may be more pronounced than it is among the executives for 

which the game has originally been designed 

 

Keywords: organizational growth, simulation gaming, executive learning, edu-

cational game, business game 

 

 

Introduction 

Business games are one of the most well-established genres of simulation-gaming 

(SG) (Kriz, 2017). They are used either as intervention methods to increase business 

performance or educational purposes; teaching students the principles of business and 

management (Jerman Blažič & Džonova Jerman Blazic, 2015). At the time of writ-

ing, there are a great many application areas for business games; marketing, finance, 

entrepreneurship (Hauge et al., 2013), business leadership (Lopes, Fialho, Cunha, & 

Niveiros, 2013) and strategic management (Keys, 1997) to name a few. Entrepre-

neurship games challenge players to explore the relationships between company 

strategy, marketing, sales and operations while getting a new venture off the ground. 

An increasing number of business games focus on the early stages of business, i.e., 

the startup phase (see e.g. Almeida, 2017; Hauge et al., 2013).  

A scan of the relevant literature, however does not give a great many business 

games that focus on organizational growth after the startup phase, such as through 

product innovation, market expansion or acquisition. Whereas markets are becoming 

more competitive and global, it is increasingly important for executive managers as 
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well as students to understand the dynamics of growth strategies. In this paper, the 

authors study the learning efficacy of a business game originally designed as an in-

tervention method to increase the business performance of a client company, but later 

used for more generic learning purposes in game sessions with executive managers 

and students.  

 

Materials and Methods 

In 2016, the authors were requested by a client organization [anonymized for con-

fidentiality reasons] to develop and moderate a tailor made company strategy game 

to support the implementation of its global growth strategy. Having its roots and 

headquarter in the Netherlands, the client company is a family-owned SME with 

around 3,000 employees operating in a global market producing a specific type of 

food ingredients. The company had recently re-defined its growth strategy, but this 

strategy still needed to trickle down to the various regional and country units and 

management levels. Furthermore, central management wanted to see the growth 

plans ‘in action’ in a simulation, and use the shared experience for joint reflection on 

possible consequences and refinements. The resulting game was first played in 2017, 

with thirty five senior managers of the company in a global strategy meeting in Rio 

de Janeiro, Brazil. For obvious reasons, the insights and impact of this session cannot 

be shared here. However, the game-play highlighted several tensions in the imple-

mentation and influenced the subsequent course of action.  

At the end of 2017, a slightly revised version of the game was played for more 

generic learning purposes with the middle management of a regional business unit of 

the client company. Furthermore, the game was played with two groups of students 

of the minor entrepreneurship in the institution of the author’s affiliation (November 

2017). 

 Many business games are used either as interventions to improve organizational 

performance, or for educational purposes. The question, however, is to what extent 

are games originally designed for executive managers as an intervention in organiza-

tional performance, equally effective when played with students for educational pur-

poses? Since the motivation, the expectations and the context or content knowledge 

of students and executives are different, they may also respond differently to the 

game-based learning process. The authors therefore study the learning efficacy 

among managing-executives and students in response to the same game that has orig-

inally been designed to support the implementation of the growth strategy of the cli-

ent organization where the executives are employed. 

The game (Bakery & Co.) is a tailor-made and simplified representation of an in-

ternational player in the professional bread and baking business. The five to seven 

rounds in the game, with instruction and debriefing, take around five to seven hours. 

The game has been designed to accommodate around 35 players. 
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Figure 1: Organization of the Activities in the SG Rounds per Role 

The game is tailored to represent the organizational structure, the operational pro-

cesses and strategy of the company (see figure 1). Corporate is responsible for the 

companies’ strategy and oversees the operations and performance in three areas: Eu-

rope, Asia and South America. Area directors are leading and coordinating the areas’ 

operations, cross-area trade and product portfolio management. Each area consists of 

three countries, each with a managing director. Managing directors are responsible 

for the strategy, operations and performance of their country. Game facilitators man-

age the market where the country directors buy raw materials and sell their products. 

The challenge for the players is to achieve strong company growth measured against 

indicators such as sales, profitability and revenues. An Excel-based simulation model 

calculates key performance indicators per country such as revenue, profit, return on 

sales, asset (production line) utilization and innovation level (number of new prod-

ucts produced) per country. A pricing model calculates product prices and thus reve-

nue per round based on each country’s supply of and demand for said products. At 

the end of each round, updates on each country’s KPIs are provided with which the 

counties can ascertain the effects of their chosen strategy and decisions, and deter-

mine how to proceed in the next round. At the start of the game, each country has 

two production lines and some virtual credits to buy raw materials or, later in the 

game, buy new production lines or factories. Product sheets explain which products 

can be made with which raw materials using LEGO® bricks of different colors that 

can be bought at the marketplace. At the start of the game, production lines can only 

produce one type of product: either rolls, bread or pastry. However, the managing 

directors can soon innovate their product line by creating new color combinations of 
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bricks, create efficiency by pooling resources or sharing production capacity. In this 

fashion, the game steadily increases in complexity. Through actions like product in-

novation, marketing, market expansion, internal partnerships like pooling of re-

sources or sharing production, acquisition of other companies, players can and should 

develop a coherent growth strategy. They should learn about the different levers that 

can be used to create growth, how these levers fit, or do not fit together, and how to 

align the actions among the different internal actors. 

The study design is based on the game-evaluation model by Mayer et al. (Mayer 

et al., 2014; Mayer, Warmelink, & Bekebrede, 2013). Participants were asked to fill 

out surveys before and after the game. Questions were single items and multiple-item 

constructs that measure background variables (age, gender etc.), possible mediating 

factors such as previous game experience, learning expectations and motivation. Ta-

ble 1 lists the variables measured in the survey. The quality of the game was measured 

through several constructs for the game design, the facilitation and the game play. 

The learning efficacy was measured through three Likert statements assessing the 

perception of participants learning about organizational growth. Enjoyment of the 

game is taken as an indicator for a pre-condition of learning. The growth strategies 

were observed and discussed during the debriefing after the game sessions of which 

data was used for interpreting the statistics, and not reported systematically here for 

reasons of space. Applicable statistical analyses were descriptive analyses, Mann-

Whitney independent condition tests, and Kendall’s tau correlation analyses. 

Players of the original game in Rio, were 90% male, with an average age of 55+, 

having 25 different nationalities, and working in high management positions. The 

data set used for the statistical analysis consists of 61 player-participants, of which 

36 are students and 25 executives. The student group has 11 females and 25 male 

participants and an average age of 21 years. The majority of students are Dutch 

(86%), followed by 11% Germans and 3% Italian. Students have already played one 

or two simulation games before. The average executive-manager is around 36 years 

and has played none or one simulation game before. In executive sessions there were 

15 female and 10 male participants.  

 

Findings 

Table 1 presents the results of a means comparison between students and execu-

tives on the learning efficacy construct ‘learning about organization growth’ and me-

diating variables, such as learning expectations, motivation, game quality and enjoy-

ment. The findings indicate that both groups are appreciative of the game quality, the 

enjoyment as well as the learning effect. The results however also show a noticeable 

difference between the students and executives, with regards to all factors except for 

the preference for individual learning. In other words, the context factors among the 

students and executives, as well as the learning effect after having played the game, 

vary noticeably between the two groups. Students were positive, but significantly 

lower in appreciation of the game and learning about organizational growth compared 
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to the executive group. 

 
Table 1: Comparison of students and executives 

 

Component 

Total Students Execu-

tives 

Mann-

Whitney 

Sig. 

Mean (SD)  Median Median Median  

Organizational growth 

knowledge (α = .87) 

3.9 (.8) 4.0 3.3 4.3 .000 

Enjoyment (α = .78) 4.1 (.8) 4.3 3.7 4.7 .000 

Game design quality (α = .9) 3.9 (.6) 3.9 3.7 4.5 .000 

Facilitation quality (α = .81) 4.1 (.7) 4.0 4.0 5.0 .000 

Gameplay quality (α = .87) 4.0 (.8) 4.2 3.8 4.6 .000 

Attitude towards game based 

learning (α = .88) 

3.9 (.8) 4.0 4.0 4.0 .030 

Intrinsic motivation (α = .68) 3.7 (.8) 3.5 3.5 4.3 .001 

Expected communication and 

social skills (α = .9) 

3.8 (.8) 4.0 3.5 4.3 .000 

Expected expert knowledge 

(α = .77) 

3.7 (.7) 3.7 3.3 4.3 .000 

Expected professional skills 

(α = .91) 

3.8 (.8) 3.8 3.2 4.8 .000 

Learning style preference for 

individual study (α = .81) 

2.3 (.9) 2.5 2.0 2.5 .113 

Learning style preference for 

group work (α = .75) 

4.0 (.7) 4.0 3.5 4.5 .000 

 

Table 2 represents the results of a more refined correlation analysis between learn-

ing efficacy and mediating factors, separated for the student and executive manage-

ment groups. The results show that learning in the executive group is significantly 

and quite strongly correlated with the enjoyment of the players. If and when the ex-

ecutive players enjoyed the game more, they also report a higher learning effect. 

Other factors such as game quality, motivation, learning style preference or expecta-

tions are not related to the learning effect of the executives. However, for the students, 

there are more influential factors on learning, such as the game design quality, the 

quality of the facilitation and the learning style. Enjoyment of the game also corre-

lates with learning, but less pronounced than in the executive group. Students who 

have a preference for individual learning, report a significantly lower level of learning 

in the game. 
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Table 2: Correlating mediating factors (1-tailed Kendall’s tau; p < .05) 

Significant correlating factors 

 

Organizational growth 

knowledge 

Students 

Organizational growth 

knowledge 

Executives 

Game design quality .57  

Game facilitation quality .41  

Enjoyment .33 .67 

Learning expectations: communicative 

& social skills 

.46  

Learning expectations: 

professional skills 

.55  

Learning style: individual study -.47  

Discussion 

The results indicate that the learning due to the game is significantly different be-

tween the students and executive managers. 

The learning processes of students in the game seemed influenced by various con-

textual factors such as game quality, quality of facilitation, the learning style and 

enjoyment of the game. Students who believed that the game was well designed and 

moderated indicated a higher learning effect. Conditional factors influence the learn-

ing of the students more, than among the executives. Given the fact that the students 

related less clearly to the content and context of the game, might have resulted in 

divergent learning effects and greater differences in appreciation of the game quality. 

Students had a tougher time understanding the usefulness of the game, if only for the 

obvious reason that they have little experience with business and management in gen-

eral, or organizational growth in particular.  

In contrast, the majority of senior executives of the first game session in Rio and 

of the later game session with the middle management found the game responded 

positively towards understanding organizational growth in their company. Although 

a few respondents were quite sceptic towards the enjoyment and expected impact. A 

strong aspect of understanding organizational growth is showing leadership skills. 

The business game was an opportunity for executives to position themselves and their 

role in the overall organization. During the course of the game, area managers turned 

out to have a central role in horizontal and vertical planning, coordination and com-

munication. Both, students and executives showed different managerial styles which 

ranged from very open, participative to leading and controlling. In all game sessions, 

corporate remained largely invisible for advice or guidance. However, some natural 

leaders took initiative to manage the complexity of organizational growth by orches-

trating intensified cooperation with a few players. Thus, the majority of students and 

executives found the open, ambiguous style of the game quiet challenging to adapt 

to, a mixture of strong leadership and improvisation is a highly desired skill in lead-

ership, which only a few players showed.  
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In terms of player strategies, student and executive groups discovered different 

means of communication. Decision-making processes in and outside the game cer-

tainly played a role in the executive gameplay. Though, it was not observed that mid-

dle management would particularly consult higher management before making deci-

sions. Instead executives and students preferred a direct communication style 

between all teams. 

 Despite the statistical differences between the groups, it can be stated that for 

students and executives the business game was a respectable experience to train team-

work. Observations revealed that participants would first focus on their own country 

and determine how they could make the most profit, so that the next round they could 

extend their production capacity and growth. What they would then observe, is that 

their individual choices would hamper the growth of another country. Particularly the 

student group needed the time to collectively understand that organizational growth 

depends on collaboration. Despite being one company, the participants were actually 

competing with each other because of their chosen strategy. This realization typically 

led to increased collaboration between the countries. During game advancement, co-

operation, sharing and communication even increased among students and executives 

groups, recognizing that these elements are essential for an organizational growth 

strategy. Thus, collaboration strategies were soon implemented and executed with 

the result that countries that collaborated performed better than those working alone. 

One executive player described the beginning of gameplay as ‘[…] we behaved as a 

group of individuals with an opportunity to act more as one company [at the end of 

gameplay]’. Players in the executive group were at all times equally engaged in the 

game activity, while student players withdrew after centralization became the domi-

nant playing mode due to a lack of available tasks. Observations in the executive 

group revealed that although a high level of collaboration was recognized, centrali-

zation to increase organizational growth was not an option for the middle-manage-

ment group. Social responsibility to full-employment is a strong principle in the com-

pany’s corporate culture.  

The game was found to be an ‘interesting metaphor of our own situation’, as stated 

by an executive player. The game created a constructive discussion on important as-

pects and consequences of the new strategy concerning organizational growth strate-

gies. 

Conclusion 

Although business games in general are effective as intervention and educational 

methods, the influence of contextual factors on learning among students may be more 

pronounced than it is among the executives for which the game has originally been 

designed. Mediating factors such as game quality, facilitation, but also the motivation 

and expectations have a significant relation on learning effects, in our case to organ-

izational growth. The analysis combined with the observations show how (some) stu-

dents find it more difficult to contextualize the purpose, content and context of the 

game. Our results also re-affirm that game-based learning is simply not for everyone. 
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Some players in the first executive session responded quite similar as the students, 

this is with low expectations before and scepticism after. Things like culture and po-

sition in the organization seemed to play a role. Similarly, some students found the 

game ineffective within their entrepreneurship education because they found it diffi-

cult to conceptualize the context and purpose. It is important to be aware and accept 

the variety in responses of players to game-based learning, and understand much bet-

ter the factors that influence them. 
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Abstract. The purpose of this study is to show the effectiveness of a methodol-
ogy about participatory evacuation planning in tourist areas using agent simula-
tion from the viewpoint of legitimate peripheral participation. This study con-
ducted an experiment of participatory evacuation planning method to take a pre- 
and post questionnaire survey for 32 students. We got two findings included two 
of the central components of legitimate peripheral participation. First, this simu-
lation-based method can function as a practical disaster prevention activity. Se-
cond, participants can join this methodology from their standpoint without spe-
cial knowledge and skills. This study confirms that this method can facilitate col-
laboration between researchers and members of the public, which is an essential 
component of community disaster prevention. 

Keywords: Participatory Evacuation Planning, Tourist Area, Agent Simulation. 

1 Research Background 

Today, Japan receives a large number of tourists, both domestic and international, 
and the Japanese government is implementing policies to promote Japan as a “tourism 
nation.” Meanwhile, there has also been an increase in the number of cases where tour-
ists or tourist areas are damaged by typhoons or earthquakes. In the 21st century, which 
has been dubbed as the “century of disaster,” there is a pressing need to protect tourists, 
who are particularly vulnerable to disasters, from occurrences such as the large Nankai 
Trough earthquake predicted to occur in the future. Of particular importance is the task 
of considering how to efficiently evacuate tourists, who tend to be unacquainted with 
their location and the whereabouts of evacuation shelters. 

Although much research has been conducted on the issue of evacuation, these studies 
have adopted an approach, known as public understanding of science (PUS), similar to 
the traditional method of science communication, in which knowledge is transferred in 
a single direction from researchers to the general public. However, more recent forms 
of science communication have emphasized interactive dialogue between researchers 
and the public, known as public engagement with science (PES). Attention has focused 
on the importance of bidirectional activities designed to deepen relationships between 
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experts and non-experts through discussions, opinion sharing, and collaboration be-
tween researchers and the public; such activities are also important in the domain of 
evacuation studies. 

When developing initiatives in the field of disaster prevention, what is needed to 
achieve collaboration between researchers and the public? Citing as an example the 
field of community disaster prevention, [1] highlights the need to apply the framework 
of “legitimate peripheral participation” of members of the public as an alternative to 
the model in which experts support members of a community. “Legitimate peripheral 
participation” is an approach in which various laypersons, such as public servants, res-
idents, and tourists, are involved (participation) as non-specialists (peripheral) in prac-
tical disaster prevention activities that are useful in the event of a disaster (legitimate). 

Therefore, the purpose of this study is to demonstrate that the legitimate peripheral 
participation of members the public is possible through the evaluation of evacuation 
plans for tourist areas created by members of the public using the method of agent sim-
ulation developed by the researchers. 

2 Related Work 

This section reviews three categories of previous research on the subject of 
evacuation: research on evacuation simulations for tourist areas, research on the 
development of evacuation simulations aimed at public participation, disaster 
prevention education, and community planning support, and research on public 
participation and disaster prevention education that use evacuation-related simulations. 

Research on evacuation simulations for tourist areas includes case studies of Himeji 
Castle [2] and the Kiyomizu-dera Temple area [3]. However, these studies did not go 
as far as considering the reinvestment of results obtained through simulations to the 
public and people involved. 

In terms of research on the development of evacuation simulations aimed at disaster 
prevention education, public participation, and evacuation planning support, some 
studies have focused on the development of simulations for supporting community 
planning for tsunami [4, 5, 6] and earthquake[7] disaster prevention. Although these 
studies examine evacuation simulations developed for the purpose of promoting 
disaster prevention education and public participation and supporting evacuation 
planning, the method itself has not been evaluated, nor have its effects been measured. 

On the other hand, the following research has been conducted on methods that use 
evacuation simulations aimed at promoting disaster prevention education and public 
participation and supporting evacuation planning: a study that clarified the positive 
educational effects on tsunami awareness and evacuation intentions of presenting to 
members of the public the results of a tsunami evacuation simulation developed by the 
researchers [8]; a study that clarified the potential of public participation-type risk 
communication using simulations [9]; a study that indicated the positive effects on 
disaster prevention education of using simulations that express the state of the 
community during a flood [10]; and a study that introduced evacuation-related issues 
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using a simulation developed for members of the public in the target area and measured 
the qualitative effects of this [11]. 

Although these studies are examples of simulation research in which the areas that 
the subjects inhabit are examined as case studies, they are different from the present 
study in that the evacuees considered in the present study are tourists, and the 
evacuation planners are public servants or employees at tourist attractions. In addition, 
whereas previous research has used educational and learning effects as evaluation 
criteria, the present study focuses on whether the simulation-based method facilitates 
collaboration between researchers and the public. 

Thus, the novelty of this study is that the focus when evaluating the simulation-based 
support method for tourist area evacuation planning is on legitimate peripheral 
participation, which is an essential component of community disaster prevention. 

3 The Agent Simulation-Based Participatory Evacuation 
Planning Method 

3.1 Overview of the Evacuation Simulation 

This section describes the agent simulation used in the method and the participatory 
evacuation planning method. 

The simulation used in the study was developed using Spot Oriented Agent Role 
Simulator (SOARS). Route networks were constructed as shown in figure 1 using 
Castle I, a fictitious tourist attraction, as the target case. In the model, a tourist enters 
the castle grounds every two seconds through the entrance, and after an earthquake, 
tourists are prevented from entering and only allowed to leave from the exit. Moreover, 
the flow of people, restricted by the width of the castle gate, is normally 0.5 p/m/s 
(people per meter per second) and 1.5 p/m/s during an evacuation. The walking speed 
is set to 0.5 m/s during sightseeing and 1.5 m/s during a disaster. On the basis of tourist 
evacuation behavior patterns [12], the evacuation behavior rules of the agents were 
incorporated in the simulation (Figure 2). 

 
Fig. 1. Network path in the simulation. 
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Fig. 2. Behavior Rules in the simulation. 

3.2 The Participatory Evacuation Planning Method 

Figure 3 shows the procedure for the agent simulation-based participatory 
evacuation planning method. As shown in Figure 3, (1) participants conduct group 
discussions with the goal of making an evacuation plan for the tourist area. (2) The 
components of the plans are entered into the evacuation simulation, and the results are 
obtained. (3) The researcher interprets and explains the results for group work, (4) a 
further discussion is conducted on the basis of these results and interpretations, and then 
the group evacuation plans are revised or reformulated in the final stage of the activity. 

 
Fig. 3. Agent simulation-based participatory evacuation planning method 

4 Overview of the Survey Process 

This section provides an overview of the survey process. As shown in Figure 4, the 
survey procedure consisted of a pre-survey, conducted after participants had formulated 
the evacuation plans, and a post-survey, conducted after the plans were evaluated using 
the simulation. Although the method itself consists of processes (1) to (4) above, this 
particular experiment only included processes (1) and (3), since the objective was to 
clarify whether legitimate peripheral participation is achieved by presenting agent 
simulation-based evaluations of evacuation plans. 

Furthermore, while we expect that the method will be used with public servants and 
facility personnel in tourists’ areas in the future, the subjects of these experiments were 
students in the College of Policy Science and Graduate School of Policy Science at 
Ritsumeikan University, and these experiments were conducted in lectures (Figure4). 
The student subjects included 14 undergraduate students taking lectures in community 
disaster prevention and 13 undergraduate students enrolled in a seminar on regional 
disaster prevention, as well as five students from the Graduate School of Policy 
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Science, who were taking lectures for new students there, making a total of 32 students, 
many of whom had an interest in the field of disaster prevention. In addition, the results 
of the pre-survey indicated that none of the subjects had knowledge or development 
experience related to agent simulation. 

Although public servants and facility employees, who may be under pressure to 
formulate tourist evacuation plans, often have a sense of crisis concerning disaster 
prevention and evacuation, they generally do not have knowledge of scientific 
techniques, such as simulations; therefore, it was considered appropriate to conduct a 
survey using students as subjects. 

The experiment followed the specific procedure set out in Figure 4. First, problems 
surrounding tourist attractions, and the problem of evacuation in particular, were 
introduced in a briefing. Next, subjects were divided into groups of four or five and told 
to assume the roles of public servants employed by the fictitious city, City I, where 
there was a possibility of a large earthquake occurring in the future, and to formulate 
an evacuation plan for a castle in the city, Castle I. At that point, each group was given 
an explanation about the evacuation behavior characteristics of tourists identified by 
research on tourist evacuation behavior [12], as well as an explanation of the anticipated 
situation inside the castle at the time of an earthquake (number of visitors, damage to 
buildings, etc.). Next, in groups’ discussions, subjects were required to make specific 
decisions on three matters: the establishment of tourist routes, deployment positions 
and guiding directions of two evacuation guidance officers, and the timing of an 
announcement to signal the commencement of the evacuation. After that, the groups 
were required to present evacuation plans for these three matters (Figure 5). After the 
presentations, subjects answered the pre-survey questionnaire, during which time the 
researchers inputted each group’s evacuation plan data in the agent simulation and 
obtained the simulation results. Finally, the researchers gave explanations while 
presenting the results of each group’s evacuation plan using graphs and numerical 
values. After the explanations, subjects answered the post-survey questionnaire. 

Table 1 shows the questionnaire items, which included two of the central 
components of legitimate peripheral participation, “participation in practical disaster 
prevention activities” and “participation of various members of the public from a non-
expert position.” In the analysis, responses were scored on a five-point scale ranging 
from “strongly agree” (5) to “strongly disagree” (1). By comparing the results of the 
pre- and post- surveys, it was possible to confirm whether legitimate peripheral 
participation had been achieved. 

 
Fig. 4. Survey process	 

 

  

 

 Survey 1 Survey 2 Survey 3

Date 25th December, 2017 25th December, 2017 17th January, 2018

Scope of the 
survey Undergraduate students Graduate students Undergraduate students

Number 14 5 13

Place Lecture (Community 
disaster prevention) 

Lecture (Introduction to 
Policy Science) 

Seminar Class
(Community disaster 

prevention) 

Time 90 minutes

Method Questionnaire survey

( - (

) - (
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Fig. 5. Pictures of the survey 

Table 1. Table captions should be placed above the tables. 

 Question Component 
Q1 I am confident that this plan would work in an actual disaster Legitimate 
Q2 I felt as though I was using a specialized method Legitimate 
Q3 I felt as though we were making a real evacuation plan Legitimate 

Q4 I felt that special knowledge and skills were necessary for the evac-
uation planning Peripheral 

Q5 I could understand about evacuation planning from the point of view 
of a student Peripheral 

5 Survey Results and Discussion 

This section presents and discusses the survey results. The pre- and post-survey 
scores for each questionnaire item were compared using the Wilcoxon signed rank test. 

First, regarding the statement, “I am confident that this plan would work in an actual 
disaster,” we can see that the score on the post-survey is lower than the score on the 
pre-survey (Table 2). On the free description section, subjects gave responses such as, 
“Because computers use calculations so it is easier for them to get the correct answers 
compared to humans”; “Because it is difficult to suppose without relying on a com-
puter”; and “Because I think it’s more accurate for a computer to do it than a human.” 
Therefore, it is reasonable to assume that confidence in the evacuation plans fell be-
cause the subjects were able to see objective evacuation results following the simula-
tion-based evaluation of their plans. Further additional survey is needed because there's 
a possibility that the subjects felt that the simulation-based method was a practical 
method. 
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Next, regarding the statement, “I felt as though I was using a specialized method,” 
we can see that the score increased after the simulation method (Table 2). On the free 
description section of the post-survey, subjects gave responses such as, “Because I was 
using a computer simulation”; “Because I didn’t know about the simulation method 
until now”; “Because I don’t know the calculation method and it looks difficult”; “Be-
cause I’m not a computer expert, so I felt that I couldn’t do it myself”; “Because I can’t 
predict the fine details through discussions alone”; “Because we were using specialist 
software”; “Because we can see what we discussed in the group as the results of the 
simulation”; all of these comments indicate that the use of specialist tools, such simu-
lations and computers, made subjects feel that the method was a specialist one. 

Regarding the statement, “I felt as though we were making a real evacuation plan,” 
we can see that the score is higher after the simulation method (Table 2). On the free 
description, participants gave responses such as, “Seeing the computer-based simula-
tion made it seem realistic and I felt like taking measures,” and, “Because it provided 
specific numerical values,” indicating that because they were able to view the results 
objectively as a result of the simulation-based evaluation of the plans, subjects experi-
enced a sense of reality and felt as though they were formulating a real evacuation plan. 

The above findings suggest that this simulation-based method can function as a prac-
tical disaster prevention activity that would be useful during a disaster. 

Regarding the statement, “I felt that special knowledge and skills were necessary for 
the evacuation planning,” there was no significant difference between the pre- and post-
survey values (Table 2). Subjects tended to comment on the difficulty of making a plan 
from various tourists' behaviors on the pre-survey ,and to focus on the difficulty of the 
simulation and the interpretation on the post-survey. However, as the score is not high, 
subjects do not think to require special knowledge or skills. More, one participant stated 
that special knowledge and skills were not necessary because, “Other groups were 
creating evacuation plans that were quite practical, though they are students.” 

Finally, regarding the statement, “I could understand about evacuation planning 
from the point of view of a student,” there was no significant difference between the 
pre- and post- surveys (Table 2). Specifically, one subject commented, “Because the 
evacuation simulation was explained after we made the evacuation plans, I understood 
it better than I would have if we hadn’t made the evacuation plan.”  

The above findings clarify that, since there were no differences between the pre- and 
post-survey results, the agent simulation-based method does not require special 
knowledge and skills, even compared to methods where it is not used. In other words, 
the results indicate that this method is one in which non-specialists can also participate. 

Table 2. Survey Results by Wilcoxon signed rank test. 

 Average (Pre-survey) Average (Post-survey) p-value 
Q1 3.562 2.968 0.009 
Q2 2.656 3.593 0.0002 
Q3 2.781 3.312 0.017 
Q4 3.125 3.156 0.829 
Q5 3.843 3.718 0.378 

Numbers truncating the numbers beyond the third decimal point. 
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6 Concluding Remarks 

Ultimately, the study confirmed that legitimate peripheral participation of members 
of the public is possible through the agent simulation-based participatory evacuation 
planning method. In other words, the findings indicate that this method can facilitate 
collaboration between researchers and members of the public, which is an essential 
component of community disaster prevention. The subjects in the study were students. 
It is necessary to demonstrate that the method has further utility by implementing it 
with public servants and facility personnel in tourist areas. 
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Workshop: Active Learning Platform for Educational 
Simulations & Games 

Abstract. This platform was developed from an exploratory research which has 
identified the main difficulties to implement active learning using simulations. 
The development took in account that debriefing is the learning moment in the 
magic circle. The result is a platform with a collection of simulations and games 
specially designed for instructional purposes. The platform enables professors to 
create their own activities using the simulations and games available. 

Keywords: Active Learning, Experiential Learning, Simulation and games. 

1 Description 

This platform was developed from an exploratory research which has identified the 
main difficulties to implement active learning using simulations. The main problem 
was how to engage and motivate students in an activity where the student is at the centre 
of the learning process instead of the professor. The development took in account that 
debriefing is the learning moment (Crookall) in the magic circle (Klabbers). The result 
is a platform with a collection of simulations and games specially designed for instruc-
tional purposes. The platform enables professors to create their own activities using the 
simulations and games available. All activities run in cycles or rounds in such a way 
that students can drive their own time scale, in other words they dictate the velocity of 
the process. Individualised analysis comes from artificial intelligence to propose what 
should be revised to get better performance. This kind of analysis is based on the diffi-
culties found from their decisions and actions in the simulations. It is a new platform 
and the results obtained along 2017 showed a good level on performance assessment 
specific to the objective knowledge.   

2 Workshop  

Along this workshop, participants will have a brief explanation about the use of the 
platform and an active learning activity will be created to be played for few rounds. The 
objective is to present the platform to an audience formed specially of professors and 
instructors. 
An educator might use the platform to teach under the experiential learning approach 
currently known as part of the Active Learning Didactics.  
The platform was designed to host simulations and games from any discipline. Its orig-
inality resides on providing tools to host any simulation and game into a framework 
that includes debriefing in an spiral of magic circles. 
The activity will explain how to use such tools in the platform and suggest the use in 
any field or discipline to host already existing simulations. 
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3 Materials needed  

Since the platform runs in fully on the internet environment the needs are computers or 
smartphones for each participant with full access to the web using wifi or other way. A 
projection for the explanation using a computer is desired.  

4 Participants  

Any quantity of participants.  

5 Duration  

The time depends on the organisation. However, we suggest having a 2 hour time 
for a full dynamic on the platform.  
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Using a Game to Promote Students’ Self-correction of 

Grammatical Errors 
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Abstract. The present study is a qualitative study which aims to examine if a 

game is useful in a writing class. To be more specific, this study explored whether 

a game could motivate students to self-correct errors in their English sentences. 

The samples were 30 Thai EFL students. Interview and observation were em-

ployed for data collection. The study comprised two sessions. In the first session, 

each student received the teacher feedback on errors found in his/ her sentences. 

They had to correct those errors, and handed in their writing assignments again. 

In the other session, they obtained the same feedback, and they had a chance to 

play a self-correcting game in which students were divided into two groups. Each 

group competed to correct as many errors as they could. Based on the observa-

tion, it was found that when a game was used, 1) the class was more active and 

filled with the students’ and teacher’s laughter 2) all of the students, including 

those with a low English proficiency wanted to participate in the game, even they 

did not get any extra scores 3) most of the students were able to self-correct er-

rors, and 4) some students were able to self-detect some errors involving subject-

verb agreement, capitalization, punctuation and verb forms. The data from the 

interview insisted that the game could help motivate the students to correct errors. 

The students mentioned that the game made them have fun, and they felt that they 

were not forced to find and correct errors. Furthermore, as the game required the 

students to work as a team, it helped promote a good relationship and harmony 

among the students. It can be concluded from this finding that a game is benefi-

cial to students’ self-correction of grammatical errors. 

Keywords: Games, Grammatical Errors, Self-correction 

1 Introduction 

A considerable number of research studies have shown that English sentences written 

by EFL learners contain errors (Jenwitheesuk, 2009; Rattanadilok Na Phuket & Oth-

man, 2015; Sermsook et al., 2017). Among these errors, grammatical ones are the com-

mon error type found in EFL learners’ English sentences. This type of errors is consid-

ered serious since it can cause the ineffectiveness of English sentences and may lead to 

a communication failure. As a result, many scholars in the field of second language 

acquisition have searched for techniques which can help these learners write grammat-

ically-correct sentences. Aqel (2013), for instance, used the Grammar Translation 
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method, one of the well-known techniques to teach English grammar to his students. 

From the finding, he concluded that this technique was very helpful. Another positive 

effect of this method can be seen in the study of Sitthirak (2015) who tried to improve 

her students’ English grammar knowledge, and noted that it was useful. Other methods, 

such as a teacher corrective feedback technique was also recognized as an effective 

method and was used in numerous studies. For example, in the study of Perez et al. 

(2013), a fewer grammatical errors were detected after the students received a correc-

tive feedback from their teacher. In another study by Sarvestani and Pishker (2015), it 

was also found that teacher corrective feedback helped improve the participants’ gram-

mar knowledge.  

Although the above-mentioned techniques have been extensively accepted for their 

positive effects on improving EFL students’ grammar knowledge, they still fail to mo-

tivate students to learn, and students’ anxiety was observed when grammar was taught 

through these techniques (Cam & Thu Tran, 2017). Games, hence, have been used to 

enhance students’ motivation and to create a stress-free learning environment (Cam & 

Thu Tran, 2017; Khonmohammad et al., 2014; Klimova, 2015; Wright et al., 2005). 

The results from past studies indicate the effectiveness of using games to teach gram-

mar (Ashok et al., 2013; Cam & Thu Tran, 2017; Khonmohammad et al., 2014). 

The present study, therefore, would like to investigate whether a game is helpful in 

a writing class since the researcher as a writing teacher has encountered grammatical 

errors made by students. Moreover, having experienced the students’ boredom while 

teaching, the researcher would like to incorporate a game in the classroom. Hopefully, 

it helps create a more active class. And to make a game the most effective, it is said that 

a game has to be relevant to the lessons (Klimova, 2015). A self-correcting game then 

was employed to enhance the students’ ability to self-correct grammatical errors found 

in their English sentences. In addition, it is hoped that a game used in this study would 

help create a stress-free atmosphere and students’ positive attitude towards English 

grammar and writing in English. 

The present study was, consequently, carried out to find the answer to the following 

research questions. 

1. Does a game benefit students’ self-correction of grammatical errors? 

2. What are the students’ attitude toward the game? 

2 Literature Review 

2.1 Games and Language Learning 

Definitions of Games 

Koksal et al. (2014) mention that games are ways employed in language classrooms to 

encourage students to learn better. Besides helping improve students’ language learn-

ing, they also develop the cooperation, self-confidence and interaction skills of stu-

dents. 

Game is defined by Klimova (2015) as a purposeful activity that is governed by rules 

and full of fun. She proposes that it positively and effectively affects language learning 

705



because it motivates students to learn, creates creative ways of language use, and pro-

motes a teamwork skill in a relaxing atmosphere.  

Another definition of games given by Fitzgerald (1997 cited in Bush, 2015) is an 

instructional activity with some rules in which students get involved to compete. Bush 

(2015) also defines games as a competitive activity in a classroom where students in-

teract and compete to practice grammar lessons.  

In short, games are competitive activities where students learn to use language and 

have fun in a stress-free atmosphere. 

 

Games for Language Learning 

According to Tyson (2000), games that normally used in learning contexts is educa-

tional games which must possess the following characteristics. 

- Being more than fun 

- Promoting friendly competition 

- Getting students involved and making them interested 

- Providing students a chance to learn, practice or review a language 

- Enhancing students to use a language  

Ampaipan (1999 cited in Chirandon et al., 2010) proposes the six criteria for games 

selection which are 1. Numbers of students 2. Places 3. Students’ age 4. Students’ Eng-

lish proficiency 5. Duration and content and 6. The difficulties of language. In the study 

of Constantinescu (2012), some useful ways for game selection are provided as follows: 

- Games should have aims because they need to be motivating. 

- Games should allow students to use the language. 

- Games should be prepared in accordance with the lesson contents. 

- Games should be easy to understand and to play in a proper period of time to 

keep students interested. 

- Games should be suitable for students’ age and proficiency level. 

Klimova (2015) states that effective games should be used properly and purposefully 

to meet students’ needs and the objectives of a lesson. 

Based on the above related literature, language teachers should consider incorporat-

ing games in a classroom. Importantly, teachers should bear in mind that games must 

be well-designed in accordance with relating factors, such as students’ age and profi-

ciency level, time, place, and language contents to achieve the lesson objectives. 

2.2 Previous Studies Relating to Teaching Grammar through Games 

As the focus of the present study is promoting students’ ability to self-correct grammat-

ical errors through games, the studies relating to this topic were reviewed and discussed. 

Games have been proved to be effective for language learning; therefore, they are 

used by a number of scholars to teach grammar to learners. Griva et al. (2010) men-

tioned that games got students involved in grammar lessons, and students became more 

confident to use grammar in their language after their experiment on using games to 

teach grammar. They also proposed that to use games in class, some factors to be con-

sidered were students’ age and interest, time and grammar points to be covered.    
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 Ashok et al. (2013) pointed out that games were effective for learning English gram-

mar after a 6-week empirical study which compared the performance between students 

who gained a game treatment and those who were taught through the traditional method 

of teaching grammar. 

In the mid 2010s, Khonmohammad et al. (2014) conducted an experimental study to 

investigate if a game positively affected the students’ motivation in learning English 

grammar. The participants were 40 female students studying at a junior high school in 

Iran. They were divided into two groups, 20 students each. The first group was a control 

one who received only a traditional instruction on grammar lessons. The experimental 

group, on the other hand, had a chance to play games created to help them better un-

derstand and use the same grammar lessons.  After a 12-week experiment, the two 

groups of the students took a grammar test. It was found that the experimental group 

outperformed the control one. An analysis of data obtained from the motivation ques-

tionnaire revealed the students’ positive attitude towards games used in the classroom.  

In a study of Koksal et al. (2014), students’ views with regard to learning grammar 

through games were investigated. It was found from the study that students had positive 

attitude towards the games used in their grammar class. They stated that games helped 

increase their self-confidence and motivated them to learn. They wanted to take part in 

the games.  

Not long after that, Bush (2015) compared the performance of 34 students divided 

into two groups: experimental and control. Students in the first group were taught pre-

sent perfect with games while those in the other group studied the same grammar point 

through the traditional teaching method. After the treatment, all of the students were 

tested. The findings showed a slight difference between the mean score of the two 

groups. However, students being taught through games reported that games were mo-

tivating. 

Later, Cam & Thu Tran (2017) carried out a study which employed games to teach 

grammar to 25 English major freshmen at Dong Nai Technology University. Their find-

ings indicated advantages of games over the students’ improvement of grammar 

knowledge. They suggested that games had to be carefully created to effectively benefit 

students’ grammar knowledge. The information from the interview showed that the 

students were highly satisfied with the games.    

 According to the findings from the above-stated literature, it can be concluded that 

games are helpful for improving students’ grammar knowledge. The present study, 

hence, was conducted to examine whether a game would contribute to Thai EFL stu-

dents to self-correct grammatically-incorrect sentences.   

 

3  Methodology 
This part briefly discusses about the subjects of the study, the description of a self-

correcting game, the procedure of data collection and data analysis. 

 

3.1   Subjects of the Study  

The subjects were 30 second year English major students in a Thai university. Their 

English proficiency varied from low to upper intermediate level based on the learning 

performance recorded by the university. 
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3.2      A Self-correcting Game 

As suggested by scholars that to make a game effective for language learning, it must 

be designed in relation to some factors. The present study considered some factors, such 

as numbers of students, lesson contents and time in order to make sure that a game 

would contribute to students’ learning. It also incorporated a competition and a team-

work techniques which were useful game characteristics proposed by past studies. A 

self-correcting game hence was designed. This game was a competitive game where 

students were divided into two groups. At a time, one wrong English sentence was 

presented to the students, and one member from each group had to compete to amend 

that wrong English sentence by writing a correct sentence on the board. The team which 

could correct a sentence in a faster time got one mark.  

 

3.3    Data Collection Procedure 

As this study was a qualitative study, the instruments used to collect data were obser-

vation and interview. To obtain data, the experiment was divided into two sessions as 

follows: 

In the first session, each student was assigned to write a paragraph and handed in the 

paragraph. All of the paragraphs were marked. Errors found in each paragraph were 

labeled without any corrections. Some students whose paragraph contained errors 

which were considered serious had a chance to discuss face-to-face with the researcher. 

After that, all of the students were asked to rewrite the paragraph.  

In the second session, each student was required to write and hand in a paragraph 

again. Each paragraph was also marked, and errors found in the paragraph were pointed 

out. However, instead of asking each student to rewrite the paragraph, the students were 

divided into two groups to play a self-correcting game. Each group had the same num-

ber of members. In a half of hour, each group had to compete to correct as many errors 

as they could to be the winner.  

The event in each session was observed and recorded by the researcher. Moreover, 

to examine the students’ attitude towards the game, a whole class or a personal inter-

view with the students was administered. This information was later interpreted for data 

analysis. 

 

3.4    Data Analysis 

The information gained from the observation and interview was grouped and inter-

preted. After that, it was analyzed in accordance with the two research questions pro-

posed earlier. 

4 Results and Discussion 

The information from the observation can be divided into two parts according to the 

experiment. 

 In the first session where the students were asked to write a paragraph, got the teacher 

feedback and re-wrote a paragraph, the boredom on some students’ face could be ap-

parently noticed. Some students felt nervous when they were asked to talk to the 
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teacher. The class atmosphere was not active. Some students could produce an error-

free final draft of paragraph, whereas some couldn’t correct all the errors they made. 

Although the students knew that the objective of rewriting the paragraph was to im-

prove their writing ability and to promote their grammar knowledge in a long run, they 

felt bored and unmotivated.  
Based on the information from the observation in the second session, the students 

seemed to have fun and felt excited before the game started. Once the game started, 

each student in each group tried to come out to write a correct sentence on the board. 

In the first half of the game, the incorrect sentences with the labeled errors were pre-

sented to the students. Through this way, the student in each group knew which error 

s/he had to correct and the error could be amended correctly. The table below illustrates 

this error type.  

Table 1. Labeled Errors Corrected by the Students  

Errors Wrong sentences Corrected sentences 

S-V agreement The police is smart. The police are smart. 

Everything are beautiful. Everything is beautiful. 

Spelling It is quite. It is quiet. 

There three reasons make me 

like to live in this house. 

These three reasons make me like 

to live in this house. 

Word order I eat steak beef. I eat beef steak. 

Suda is woman pretty. Suda is a pretty woman 

Verb forms We eating. We are eating. 

She has gets up. She gets up. 

Articles Waiter is polite. A waiter is polite. 

It is sunshine day. It is a sunshine day. 

Fragment She beautiful. She is beautiful. 

Good weather in the morning. Good weather is in the morning. 

 

In the final half of the game, the wrong sentences were shown to the students without 

any signals of errors. Some students whose English proficiency is better compared to 

the other students could detect and correct the errors. This type of errors is demonstrated 

in Table 2.  

Table 2. Errors detected by the students without the teacher’s help 

Errors Wrong sentences Corrected sentences 

S-V agreement A girl eat rice. A girl eats rice. 

There are a flower garden. There is a flower garden. 

Capitalization I study english. I study English. 

Punctuation I like milk I like milk. 

Verb forms They are smile. They smile. 

 

According to the above information, it can be concluded that games can enhance the 

students to self-correct some grammatical errors, such as subject-verb disagreement, 

misspelling, wrong word order, wrong verb forms, wrong use of articles, and fragment. 
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Those errors are errors that they have encountered before, and they have learned how 

to correct them. 

Apart from the information about the error types that the students could correct, it 

can be noted that the atmosphere in the classroom was more active and relaxing in 

comparison to that of the class without a game. The students felt self-confident and 

enthusiastic. All of them would like to take part in the self-correcting game. Their smil-

ing face and laughter could be noticed during the game. This phenomenon can also be 

seen in other game-incorporated classes as shown in the studies of Ashok et al. (2013), 

Bush (2015), Cam & Thu Tran (2017), all of which explain that when games are used 

to teach grammar, students feel less stressed and motivated, and the classroom atmos-

phere is relaxing. In addition, the cooperation among the students was another thing 

that can be seen during the game. Although they were in the competitive activity, they 

learned to compete creatively and compromisingly. After the game, some students from 

the winning group said something to comfort the losing one. This finding is in line with 

the findings from the past studies, for example, Khonmohammad et al. (2014) who 

asserted that games increase cooperation and social interaction of the students and Cam 

& Thu Tran (2017) who point out that games build up interpersonal relations and pos-

itive collaboration among students.   

An analysis of the information from the interview also shows that the students en-

joyed playing the game in the classroom, and they thought that the game was motivating 

and helpful for grammar learning. The answer obtained can be grouped as follows: 

First, the game was fun. It could motivate the students to correct errors. These an-

swers can be seen from some students’ speech shown below. 

Student 1: “I like this game. It is really fun.” 

Student 2: “I don’t think that I will have a chance to play games in the writing class. 

It’s so enjoyable.” 

Student 3: “This game is fun. I want to play it in every writing class.” 

Second, the students felt confident. They dared to come out in front of the class to 

write their answer on the board without the feeling of being forced. Some answers from 

the students are as follows: 

Student 4: “In fact, I don’t know if my answer is correct. I just want to take part in 

the game.” 

Student 5: “I think I can correct the sentence. I’m sure my group will gain one point.” 

Student 6: “I’m not good, but I would like to try my best to get a point.” 

 Third, this game could help reinforce the students’ background knowledge of gram-

mar points. Through this game, they tried to refer back to what they had learned, and 

this way could help them learn better. 

 Student 7: “I try to think of what I have learned before because I want to win. This 

game can help encourage me.” 

 Student 8: “I can recall my grammatical knowledge when I see the errors on the 

board.  

 Student 9: “I want to participate in the game, so I try to think of what I have learned.” 

From the findings, it can be concluded that in comparison to the class without games, 

the one with games is more active since the game could enhance the students’ interest 

and participation. The students had positive attitude towards the game. They thought 
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that using game was helpful for their learning, and they felt confident and relaxed at the 

same time. These findings were in accordance with the findings from previous studies 

that also report students’ good attitude toward using games in a language classroom 

(Cam & Thu Tran, 2017; Griva et al, 2010; Koksal et al, 2014). 

 

5  Conclusion 
The aim of this study was to explore whether a game could motivate students to self-

correct errors in their English sentences. It is a qualitative study which employed ob-

servation and interview for data collection. Based on the analysis of data, it can be 

concluded that a self-correcting game can motivate the students to correct English sen-

tences containing errors, such as subject-verb agreement, spelling, word order, verb 

form, punctuation, articles and fragment. Some students with a relatively good com-

mand of English could detect some uncomplicated errors that they have faced before. 

Furthermore, when a game was used, the classroom atmosphere was more active and 

comfortable. The students’ relaxation and self-confidence could be observed. The in-

formation from the interview also indicates the students’ positive attitude towards using 

a game in the classroom. Hence, it is suggested that games should be incorporated as 

an important part of a lesson since they may help both teachers and students achieve 

the objective of the lesson.  

 Additionally, as mentioned earlier that the present research is a qualitative study in-

volving only 30 participants, the findings arisen may not be appropriate for generaliza-

tion. However, these findings, to some extent, shed light on the possibility and the use-

fulness of using games in a writing classroom since a few studies were done on this 

area. Furthermore, the findings add more evidence of the effectiveness of using games 

to teach a language.  

 

6  Pedagogical Implications 
The present study provides some implications that may be useful for language teaching. 

First, games are useful for grammar teaching. And as proved by past studies, they are 

also effective for teaching other skills of English, such as vocabulary, speaking or read-

ing. Therefore, language teachers may incorporate games as an important part in their 

teaching, not just as something to fulfill the time. Next, if games are to be used in lan-

guage classrooms, some important factors, such as students’ age and proficiency level, 

time, place, and a lesson content are needed to be taken into account in order to meet 

both teachers and students’ goal. Lastly, during a game activity, a teacher should act as 

a facilitator to let students use the language through a game. This way of teaching can 

contribute to a long lasting memory of what students have learned. 
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Cacao Plantation 

A Game for Development Education 

Takashige Otsuki, Keiai University, Japan, aristkrs@yahoo.co.jp 

Abstract. Cacao plantations in West Africa are known for the massive use of 
illegal child labor. Behind the problem lies the poverty of the area. International 
community have tried to prevent child labor through various means including 
‘Fair Trade’, which is to improve the income of producers. ‘Cacao Plantation’ 
is designed as a game for development education. Players take the role of cacao 
plantation owners and decide to use (or not to use) child labor. Usually, 
plantations using child labor can save cost and gain more profit. However, 
various events are supposed to occur including those beneficial to plantations 
without child labor. A visit by the member of the NGO engaged in Fair Trade 
and the detection of child labor by the government agent are the examples. 
Through the game, players will learn the problem of poverty and child labor, as 
well as the importance and the limitation of Fair Trade. 

Keywords. Development Education, West Africa, Cacao Plantation, Child 
Labor, Fair Trade 

1 Introduction 

Cacao plantations in West African countries, such as Ghana and Ivory Coast, are 
known for the massive use of illegal child labor. Behind the problem lies the poverty 
of the area. The households are too poor to send their children to school and depend 
on child labor at various stages of cacao production. In extreme cases, children are 
trafficked from the poorest areas of the region. The use of child labor is of course 
illegal and supposed to be detected and charged, but the state functions in this field 
have proved to be quite ineffective, due to the limited budgetary resources and 
widespread bribery. International community have never ignored the problem and 
tried to prevent child labor through various means including ‘Fair Trade’. Fair Trade 
is the challenge to improve the income of producers in the third world of exported 
agricultural commodities such as coffee and cacao by paying them at fair price, so 
that they can send their children to school, which will help the family get more 
income in the future.  

‘Cacao Plantation’ has been designed as a game for development education. 
Players join the game as cacao plantation owners and try to maximize the profit. The 
most important decision they must make is whether or not to introduce child labor. 
Generally, plantation using child labor can save labor cost and as a result gain more 
profit. However, various events are supposed to occur during the game including 
those beneficial to the plantations not using child labor. A visit by the member of the 
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NGO engaged in Fair Trade is an example. The detection of child labor by the 
government agent is another example, though in most cases bribery is effective to 
avoid punishment. Through the game experience, players will learn the problem of 
poverty and child labor as well as the importance and the limitation of Fair Trade and 
of government regulation. 

2 Game Summary  

2.1 Game Preparation 

Each player joins the game as an owner of cacao plantation and receives 4 cacao 
plantation tiles and 12 Gold. Gold is the currency unit used in this game. There is no 
limit to the number of players. The Player tries to combine cacao plantation tiles to 
increase the number of completed pictures of cacao fruits, which is equal to the 
expected amount of harvest on condition that necessary labor is procured. Figure 1 
gives the rough image of the plantation. In this case, the plantation is composed of 8 
tiles and 10 units of cacao fruits can be harvested. However, no labor is procured for 
the tile H (Tiles A, B, E and F are cared by adults, while tiles C, D and G are cared by 
children.), so the expected harvest is limited to 8 units because cacao fruits indicated 
by the arrows cannot be harvested. The yellow (indicating an adult) and red 
(indicating a child) markers show the labor forces on the plantation. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Rough Image of the Plantation 

2.2 Game Turns 

The game consists of 12 to 20 turns, depending on the time available (1 to 2 hours). 
Each turn represents a year. A game turn is divided into the investment stage and the 
harvest stage. In the investment stage, players make decisions on their investment 
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H 
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such as to extend the plantation by acquiring more land and to procure labor forces. In 
the harvest stage, various events can occur which will influence the harvest and the 
profit from the plantations. Finally players harvest cacao fruits and get income. 

2.3 Investment Stage 

Players can extend their plantations by acquiring additional tiles. The initial cost for a 
tile is 6 Gold, however, as the game proceeds, the action can become more costly due 
to the likely shortage of the unused land. Players also procure labor forces by paying 
3 Gold wage to an adult, and 1 Gold to cover the daily expenses of a child, 
respectively. As the game proceeds, wages can become more costly due to the likely 
shortage of labor forces. An adult can take care of 2 tiles of plantation, while a child 
can cover only 1 tile. Players must employ at least 1 adult. Cacao fruits cannot be 
harvested from the tiles where labor forces are not procured. Table 1 summarizes 
players’ actions available at the investment stage.  

Table 1. Players’ Actions at the Investment Stage 

Type of Action Cost (G:Gold) Notes 

Acquisition of additional land 6G per tile can become more costly 

Recovery of pest-affected land  4G per tile no harvest until recovery  

Employment of adult workers 3G per person can become more costly 

Introducing child labor 1G per person expenses for daily necessities 

2.4 Harvest Stage 

Various events can occur at the beginning of this stage, depending on the result of the 
dice thrown. There are four possibilities: (1) visit by the member of NGO engaged in 
Fair Trade, (2) detection of child labor by the government agent, (3) other events 
indicated by Event Cards and (4) no events occurring. Table 2 shows the summary. 

Table 2. Possible Events at the Harvest Stage 

Type of Possible Event Effect 

Visit by the member of NGO more income for child-labor-free plantations 

Detection of child labor           
by the government agent 

plantation owners using child labor may be 
arrested and charged if bribery does not work 

Other events follow the Event Card instruction 

NGO member’s visit.  
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The NGO engaged in Fair Trade offers good terms (i.e. twice the official producer 
price) for plantation owners not using child labor at all. Owners using child labor sell 
their product at the official price. The official producer price is set at 2 Gold per unit. 

Government agent’s visit.  
Owners using child labor can be arrested and charged for the illegal use of child labor. 
The result is decided on the dice thrown, with the amount of bribe and the number of 
children taken into consideration. The more the player offers bribes, the more likely 
he/she can elude punishment. Owners not arrested and owners not using child labor 
sell their product at the official price. 

Other events by Event Cards.  
Roughly speaking, there are three types of Event Cards, indicating (1) good or poor 
harvest due to climatic conditions, (2) serious damage to the plantations by a pest or 
(3) increase in land price or wages. Events of the first group take effects immediately 
but will not affect any following turns. Events of the second group take effects 
immediately and will also affect the following turns. Events of the third group will 
take effects at the beginning of the next turn with no effect for the ongoing turn. Table 
3 summarizes the types of Event Cards and their effects. 

Table 3. Event Cards and their Effect 

Event card Effect Duration of effect 

Good harvest above average increase in harvest by 20% 
for ongoing         
turn only 

Poor harvest below average decrease in harvest by 20% 
for ongoing        
turn only 

Serious damage by a pest 
one per six tiles damaged 

and requires recovery  
for ongoing and 
following turns 

Increase in land price land price increase by 1G 
for following     

turns only 

Increase in wages wage increase by 1G 
for following     

turns only 

3 After-Game Reflection 

As ‘Cacao Plantation’ is designed for development education, after-game reflection is 
important. Players should understand that ordinary people may easily depend on child 
labor for economic reasons if the possibility of being punished is low. The ‘invisible’ 
linkage between the child labor in developing countries and the daily consumptions in 
developed countries should be mentioned as well as the idea of Fair Trade. 
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Abstract. Championing the expansion of pathways towards excellence in entrepreneurship and innovation through 

education is a strategy that can help stimulate opportunities for a more vibrant and inclusive global economy. Preparing 

young indigenous leaders for tomorrow’s demands require that they be skilled in entrepreneurship and leadership and 

equipped with the self-confidence and skill related to their respective chosen fields of interests. While affirming the 

discipline of discovery (research) as essential to ongoing entrepreneurial knowledge development, the disciplines of 

integration, application, and teaching are also fundamental to meeting the challenges and demands of the 21st century. 

This means knowledge discovery, application and dissemination through simulated activities are meaningful when 

contextualized and extended beyond the abstract to engage in local, regional and global action. The critical issues 

indigenous people face now, and into the future, require entrepreneurial thinking about how to leverage innovation; 

how to collaborate with governments, local communities, academic institutions and private sector; and, how to make 

impactful and ethically sounds decisions.  “Simulation Game, Project PAL (Place-based Active Learning): iKoru 

(Indigenous Knowledge on Returning Unity),” here after “PAL: iKoru,” is an educational game that emphasizes 

design-thinking and activity-based problem solving. The game adopts a learning modality that draws on a participant’s 

creative abilities to stimulate ideas on community enterprise development. The Project PAL is a frame game and 

centred on guidelines set out in a document “Indigenous Development: Learning Objectives for Educational Programs” 

developed by Mataira and Iwasa [1][2]. The game is divided into five stages and uses case studies and empathy 

building as ways to develop solutions to social problems. This presentation aims to raise consciousness among young 

Indigenous people through synchronistic technology, graphic visualization and collaborative learning. Through leaning 

entrepreneurial skills, participants are guided by shared principles of empowerment and a commitment to glocal (global 

+ local) ideas. The Project PAL incorporates the charitable virtues of “Passion, Action and Love.”  

 
Keywords. place-based active learning, entrepreneurship, indigenous youth, design thinking, leadership, 

Simulation game. 

 

 

1. Introduction 
 

According to the World Health Organization there are an estimated 370 million indigenous peoples living 

in 70 countries around the world. They represent a rich diversity of cultures, religions, traditions, languages, 

histories and life ways; yet they represent among the world's poorest, most economically marginalized and 

politically disenfranchised. In the United States, for example, more than one in three American Indian and 

Alaskan Native children live in poverty; high school graduation rates among this population are
 
the lowest 

of any racial/ethnic demographic in the country[3][4]. Native Americans are 600 times more likely to 

contract tuberculosis than non-Natives, and 62% more likely to commit suicide than the general 

population[5]. In Australia, Aboriginal and Torres Strait Island children can expect to die 20 years earlier 

than non-native Australian[6], and in Japan, Ainu health risk factors are higher than general national and 

prefectural figures. Almost 57% of Ainu men drink alcohol with 35.7% of Ainu women who also consume 

alcohol [7]. 

 

Much is expected from Indigenous youth. They are often encouraged by their parents and their elders to 

enter colleges and universities to acquire academic knowledge in the hope that they will return home to 

become future leaders. The reality, however, is young people do not return home because job opportunities 

are scarce and as a result, indigenous communities suffer, lagging behind economically and socially, and 

putting families at even greater risk of depression, substance abuse, violence, inadequate housing and 

limited access to health care.  

 

As a response to the current situation, PAL: iKoru aims to stimulate young Indigenous people to become 

solutions seekers to help their communities through innovative and entrepreneurial initiatives. We believe 
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such programs have the potential to create broader long-term positive impacts for indigenous communities. 

While we recognize respective state and local governments, community organizations and businesses make 

every effort to address health, educational, and employment needs of Indigenous young people there is 

clearly a noticeable lack of political will, intellectual investment in, and financial support given to, such 

programs. Moreover, we believe there is a generational misalignment in what adults (decision makers) see 

as solutions to youth problems and what youth see as solutions to their current and future life prospects. 

How can we come together make mutually meaningful, transformative and impactful change in the lives of 

our young people? How can we support and strengthen their interests in, and commitment to, cultural and 

traditional learning? What educational training opportunities are young people needing to be able to meet 

the challenge in the future?  These and other questions require Passion, Action, and Love.  

 

The PAL iKoru game engages participants in an iterative, exploratory, creative, simulated process to find 

solutions to problems. The symbol of the “koru” derives from the Maori, the indigenous people of Aotearoa 

New Zealand. It is a powerfully shaped spiral image of the newly unfurled frond of the native fern (Ponga). 

Koru symbolizes new life, growth, strength and peace. While it conveys the idea of perpetual movement 

outwards its inner coil signifies an eventual return to one’s origin [8].   

 

PAL: iKoru, both symbolically and practically, aims to equip young people with the necessary tools and 

habit-forming skills to become leaders and socially-minded entrepreneurs. The game is intentional in its 

approach to invigorate youth leadership. The social, cultural, and technological environment in which 

young people live today is complex and all pervasive[9] in terms of deep-rooted disaggregated expectations 

and demands. Responses to Indigenous youth development have to recognize social media and digital 

technologies, costs benefits, outcomes, collective action, changing nature of work, and, entrepreneurship. 

 

2. Indigenous Development: Learning Objectives for Educational Programs 
 

There is a need for indigenous youth to strengthen the integrity of indigenous knowledge and its 

application; to promote indigenous knowledge as foundational to a decolonized curriculum; to foster on-

going local community relationships and partnership development; and, to situate indigenous knowledge 

within a wider regional and global perspective[10][11]. The PAL iKoru game is grounded in Indigenous 

ways of knowing and doing which often do not resonate well with Western worldviews and value 

systems[12][13]. To foster a deeper understanding requires a means to capture, validate, exchange, transfer 

and the dissemination of new learning. We developed a set of curriculum principles that acknowledge 

deeper culturally-based learning systems and pedagogical processes, “Indigenous Development: Learning 

Objectives for Educational Programs.[1]” These principles are: 1) To strengthen the integrity of indigenous 

knowledge and its application; 2) To promote indigenous knowledge as foundational to a decolonized 

curriculum; 3) To foster on-going local community relationships and partnership development; and, 4) To 

situate indigenous knowledge within a wider regional and global perspective.  

 

3. Project PAL: iKoru 
 

3.1    Educational Key Values 

 

The PAL iKoru game is the inclusive game as its purpose is to simulate ideas and creative possibilities. It 

teaches learners to explore and foster a collective sense of awareness by promoting relationships, 

discussion, empathy and point of view. Being comprehensive as such helps learners champion and ideas to 

addressing youth matters and empowering them to set out and define the parameters of what can be 

imagined and the roles and responsibilities required developing prototypes[14]. The PAL iKoru game takes 

learners on a focused and challenging experience in that it stretches them to understand how to assess and 

measure outcomes, commit to action and communicate these. Creating a culturally responsive program 

requires we acknowledge the needs and concerns of Indigenous communities in their own voice. As such 

empowerment games are strongest when can identify the challenges and barriers impacting the lives of 

young people and help build individual and collective confidence through a hands-on, ground-up simulated 

experience. The PAL iKoru is thus shaped by nuances of the community, the culture, the people, the land, 

their values and their experiences. 
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Developing an entrepreneurially-focused, locally-engaged, and technological approach is more than just 

addressing vocational skills or job preparedness (resumes writing, commuter skills training, job interview 

preparation). We recognize there is real gap between job securement and long-term career development and 

the key lies in social entrepreneurship. We believe it is important PAL iKoru game focuses not just on 

socialization and relationships but on specific skills in leadership, financial literacy and small business 

development.   

 

While there is debate as whether social entrepreneurship can be taught it is our intention to design the PAL 

iKoru game as part of an abilities-focused program tailored to individual and group needs. Our goal is to 

build self-confidence. It is undeniable that Indigenous youth have significant challenges ahead. The PAL 

iKoru game provides them the space and the opportunity to share their stories, to empathize and to learn 

through the game simulation activities. Learning entrepreneurial life skills and ways of thinking we believe 

helps improve self-esteem leading to opportunities to take responsibility for changing their lives. We focus 

on guiding young people to realize their aspirations and potential. 

 

3.2    Game Preparations and Stages 

 

PAL: iKoru is the third iteration using the original Project PAL frame game. “Project PAL: Hawaii” was 

the first and its aim purpose was to focus on community development among Native Hawaiians on the 

Waianae Coast, Oahu, Hawaii[15]. The second was, “Project PAL: Ainumosir” which focused on cultural 

development among the Ainu people on Hokkaido, Japan[16]. PAL: iKoru is intended be more youth 

focused and activate leadership potential.  

 

In keeping with previous PAL workshop games, PAL iKoru runs between 120-180 minutes. To be effective 

the size of each cohort is ideally between 10-20 participants (learners). Participants move between small 

group activities (4-5 members per group) and come together for full cohort discussion to develop a 

collective voice and response. PAL iKoru is an interactive, creative design thinking game and participants 

use   a range of resources including white paper, colour pens etc. 

 

The PAL: iKoru game is divided into Five Stages:  

 Stage 1: Individual Images. Workshop question/problem statement and task is presented. 

Participants create images and develop storylines individually, then share these with their small 

group. The objective is to think and express creatively and to build trust and rapport among group 

members;  

 Stage 2: Group Images. Participants then generate collective ideas and begin the process of 

integrating their individual images into a single group image. Brainstorming and creative empathy 

are important parts of this process as way to ensure participants are active in the problem-solving 

process;  

 Stage 3: Learning for Solutions. Participants discuss current issues and how cultural values and 

practices can be utilized to solve problems using simulation gaming and workshop materials; 

 Stage 4: Planning for Action Image. In small groups participants plan their strategies and action 

steps. They begin the process of designing a more in-depth image to create a “PAL: iKoru” logo 

and a mission statement. Each logo and mission statement is then shared with peer instructors and 

feedback is used to develop their “PAL Project Proposal”; 

 Stage 5: Sharing Image for Debriefing. Participants come together as a whole group and present 

their group project proposals. They share their images and missions and how these will address the 

workshop question/problem statement and resolve the issue they are specifically focused on. It is 

important participants are open to feedback and new ideas and at the conclusion of the workshop 

undergo debriefing. They then have the opportunity to plan for their next meeting which will take 

place with PAL gamers in other communities. This would likely take place synchronistically, if 

time differences permit, or asynchronistically, if real time video or Skype link ups are not possible. 
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4. Educational Outcomes 
 

PAL: iKoru seeks to emancipate indigenous people, to self-advocate and to counter the social exclusion of 

young people from economic success. PAL: iKoru also recognizes that: 

 

 Injustices are pervasive  

 Language is powerful and political  

 Diversity empowers  

 Self-determination and self-advocacy go hand in hand 

 The voice of indigenous youth must be heard. 

 

The PAL: iKoru game builds on design-thinking [17][18]concepts, action-based simulation and a problem-

solving learning to foster entrepreneurship. Learners are assigned with the task of developing solutions to a 

presenting local indigenous issue. The goal is to think creatively and develop empathy through graphic 

visualizations. Guided by the above principles the goal is to find and claim their voice [19][20]. As such, 

the game honors and respects indigenous knowledge and culturally based interventions. When engaged in a 

trusting, respectful manner, The PAL game learners can begin to set in motion long term plans for change. 

Utilizing social justice pedagogy as the underlying theory of change the PAL game examines inequities in 

society and tools to advance critical consciousness, agency, and empowerment. The origins of social justice 

pedagogy are in multicultural education and critical pedagogy[21][22] and affirms the learner’s identity and 

experience.  

 

Indigenous communities face issues of economic marginalization, violence and brutality, forced 

assimilation, dispossession of lands and forced removal. In the face of ongoing challenges and new realities 

and opportunities the wake of new technologies, realignments in geo-political order, the increasing wealth 

gap, pandemic, the rise of global terrorism and alt-right neoliberalism and environmental destruction and 

metadata we cannot accept pathology and wellbeing as consequences of modernizing humanity. These 

representations must be woven together as a way to restore the integrity of indigenous cultures and histories 

and counter the systematic fragmentation that has served to dehumanize and disempower. 

 

Solving problems of economic inequity requires an understanding of market forces and cultivating skills 

and critical awareness to address power and power structures[23]. Reflection, praxis and dialogue are 

important tools to help conscientize young people to take action. PAL: iKoru thus enables learners to 

envision alternatives and encourages them to become agents of change. As such the PAL: iKoru game is 

about: 

 Understanding how systems work; 

 Promoting and revitalizing cultural practices;  

 Envisioning pathways that inspire young people to act; 

 Honoring stories of Indigenous pride and resilience; 

 Acknowledging language and culture as protective factors  

 Accepting spirituality is in tune with the science of discovery 

 Respecting others  

 

5. Conclusion 
 

Leadership and entrepreneurship as a way of preparing young indigenous leaders for the demands of the 

21st century is greatly needed. The integration, application, and teaching of entrepreneurship as cultural 

practice through simulated activities are meaningful when contextualized to engage in local community, 

regional and global action. The critical areas this paper addresses are how can Indigenous people leverage 

power? How can they do better at collaborating with others? And, how can they make meaningful long-

term sustainable change. PAL: iKoru demonstrates how to teach entrepreneurship skills through simulation 

and solution-based gaming. These are inherent in the tasks and challenges of finding practical solutions to 

sustainable cultural and economic development. The PAL: iKoru game is an education program centred on 

curriculum principles outline in this paper.  
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Abstract. The article is a part of author’s work about innovation in learning pro-
cess due to generation change. The presented project focuses on augmented real-
ity learning game design as a new way of teaching financial indicators like the 
return on investment (ROI). This indicator shows the efficiency at capital alloca-
tion in process of operating profit generation. The scenario of business to analysis 
depends on a place where player is at the moment. In each scenario player have  
to make 15 decision about the most important aspects of business.  

Keywords: Learning Games, Augmented Reality, Return on Investment 

 

1 Introduction 

The article focuses on augmented reality learning game designed as a new way of 
teaching financial indicators like for example the return on investment (ROI). The 
choice of this indicator is very important, because it shows the efficiency at capital 
allocation in process of operating profit generation. The author will use mobile phones 
as a platform for this game. There are three reasons that explain it and they are as fol-
lows: the generation change, market growth of mobile phones, and effectiveness of 
learning. In the period 2003-2013 the market of mobile games has showed the highest 
rate of increase in the whole segment of educational games (Takahashi, 2013; Greer, 
2013) and the forecasts for the next years are similar. The  effectiveness of mobile 
learning games is higher than textbook learning (Podgorski, Wardaszko, 2017). 

 

2 Literature review 

 Idea of creation mobile education games  is based on generational and technological 
change. The current  education system focuses on the traditional methods that are suited 
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to the X-generation that is a success-oriented through the knowledge (Podgorski and 
Wardaszko 2015, fallow Brown et al., 2015). The Y-generation enlarges that aim with 
leisure and pleasure. The most important difference between those two groups is in  
their approach to technology. The Y generation adopts new technology very fast  (Free-
stone and Mitchell, 2004) and social surveys shows that over 85% of them use a 
smartphone (Nielsen, 2014). The Z-generation, the current students, is even more ad-
dicted to technological devices. 

The digital environment in learning processes gives the opportunity to give a dy-
namic feedback on a player’s actions as a set of rules and outcomes with connection of  
appropriate challenge level for a better sense of self-efficacy and a gradual, learning-
oriented outcome  (Mayer and Johnson 2010). Similar, but shorter description of digital 
learning presents Prensky (2001), who describes it as combination of learning and dig-
ital entertainment. 

The link between the real world and the virtual reality is developing very fast 
(Rauschnabel, Brem, & Ivens, 2005). The game such as Pokemon Go was called by 
media as “the biggest mobile game in U.S. history” (Lovelace, 2016). This type of a 
game creates a deeper interaction of player with a game, which gives a huge possibility 
to allocate. Goldman Sachs report (2016) on AR argues that it has the potential to “be-
come the next big computing platform, and as we saw with the PC and smartphone, we 
expect new markets to be created and existing markets to be disrupted”. 

 

3 Education background of game  

The main aim of this article is to analyse the conception of using augmented reality 
as a new way of teaching, for example financial indicators like the return on investment 
(ROI). Return on Investment (ROI) is a performance measure used to evaluate the ef-
ficiency of an investment or compare the efficiency of a number of different invest-
ments (Investopedia.com)  

The choice of this indicator is very important, because it shows the efficiency at 
capital allocation in process of operating profit generation. In modern company there is 
an option to increase value via revenues. It may happen by cutting cost, improving the 
usage of fixed assets and rotating of working capital. Basically all decision of manage-
ment in company has the impact on this indicator. Students and younger managers have 
usually problem with analyzing this indicator thoroughly. They understand the relations 
between making the management’s decision and generating cash flow, but very often 
they have problems with making profit of business.  

The game is based on decomposition of indicator. A player has to make a decisions, 
which will have an impact on the indicator value and profitability of project. The ex-
ample of ROI decomposition is presented below. 
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Fig. 1. First two levels of ROIC decomposition 
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Source: Own preparation 

Fig. 2. Third level of ROIC decomposition/Working Capital decomposition 
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Calculation of tax expenses is the first level of decomposition. The second level is 
relation of the value of counter – EBIT - and denominator – Investments as percent of 
Revenues. Next step is to analyse relations of all company costs to revenues separately 
(Fig 1). In denominator case for example can be splitted for investments, working cap-
ital and fixed assets. The last point of decomposition is to calculate each part of working 
capital (Fig 2). 

4 The game 

The very important problem is how can be this indicator represented graphically. 
The Earth has been chosen as the best allegory of every step of ROI decomposition. A 
closed ecosystem that is Earth suits perfectly to illustrated each business, and its con-
struction can be easily used to represent every level of analysis of return on investment 
indicator. Revenues and operating cost will be presented as atmosphere. Working cap-
ital, property and plants, intangible assets will be described as lands, mountains. The 
player’s main goal will be maximalization of lands surface. In order to do it , the player 
will have to make 15 decision randomly choosing from 45 options for 8 types of busi-
ness. The range of decisions starts with/from simple inventory, receivables, labilities 
and cash management, through product advertisement to capital expenditure. Game 
should take around 5 minutes to fill in time, which normally is spent in queue. 

 In order to select a proper scenario of business, the augmented reality factor in 
the game will be based on the usage of video camera, GPS, and phone integration with 
maps. Similarly to the system used in Pokemon Go game. The scenarios of game are 
planned for:  

 Restaurants (food court) 
─ Fast food (like McDonald, Pizza Hut) 

Branch/ lunch restaurants 

 Food shops 
─ groceries 
─ discount  

 clothing shop 
─ chain (Zara, H&M, Uniqlo) 
─ butique 

 hair dresser 

 petrol station 
 

The game will choose the environment accordingly to the place where the player 
will be at the moment of starting it. That should help in understanding the particular 
business. The businesses were not chosen without a reason, because they are the places 
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where client is waiting in a queue. That should increase the customer’s level of interest 
in game and indirectly understand the mechanisms in the specific branch.   

 

5 Summary 

 
The article is a part of author’s work about innovation in learning process due to 

generation change. The presented project focuses on augmented reality learning game 
design as a new way of teaching financial indicators like the return on investment 
(ROI). The expected results are as follows: the better understanding of the indicator, 
the influence of individual decisions on its value and business in general. Thanks to the 
more intense interaction between the chosen scenario that depends on the gamers’ po-
sition, it will be possible to use their attention and enlarge the gamification effect. 
Thanks to the awareness of the factors that create value in a particular business, the 
gamer will better understand the existing within it mechanisms.  
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Abstract. Self-esteem refers to how much you value yourself. It’s when you 
know that you are important and talented. People who have a healthy self-
esteem typically do well in school, workplace and get along well with others. 
People with a healthy self-esteem know what their talents are. This workshop 
will run self-esteem building activity by using This Is Me exercise. People can  
learn from This Is Me exercise by drawing self-portraits and complete the ques-
tions about sense of identity, strength, friendship, and encouragement to build 
people self-esteem, encourage people to learn to love themselves for who they 
are, develop a growth mindset and are more likely to persevere in the face of 
challenges. 

Keywords: Personality Development, Self-Esteem, Growth Mindset. 

In the era of change, a society has a problem of self-confidence. The study 
found that relation had an effect on humans’ feeling – stress (Silverstone & Salsali, 
2003). Besides, humans with low confidence hardly focus on an action affecting on 
their own life, and they remain inactive for the development of abilities including the 
progress of potentials. On the other hand, humans with high confidence see the devel-
opment as important to improve on potentials. Thus, to support everyone having their 
proper self-confidence can improve their potentials and create new thing for the socie-
ty. 

According to Rosenberg and Owen (2001), the results demonstrated that a group of 
people with low confidence have experienced on disappointment and several prob-
lems.  A negative thinking causes a plenty of problems. For example, humans with 
low confidence always over interpret any matters; they also feel anxious about social 
interaction without confidence. Guindon (2002) surveyed the behavior of humans 
having low self-confidence, and the finding found five characteristics: shy and quiet, 
insecure, underachieving, negative and unhappy. Therefore, the study of personality 
development is crucial for increasing self-confidence in all humans and affecting on a 
good change of society. In addition, the researcher created a short-term activity to test 
and stimulate participants. All participants had a chance to self-consider by under-
standing, to self-reinforce what their own like or what their own are expert at. At last, 
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all participants can know their own potential and confidence which can be developed 
to be better.   

Objectives of the study 

1. The first objective was to study an achievement in self-confidence of the partici-
pants after finishing the activity. 

2. The second objective was to use Self-Esteem Building Activity: This Is Me as in-
structional material for impressing on self-development.  

The researcher created Self-Esteem Building Activity: This Is Me based on two 
theories: Thorndike's connectionism theory and Hull's systematic behavior theory 
summarized as follows. 

Edward Lee Thorndike (1899) proposed the idea of interaction between stimulus 
and reaction (Thorndike's Connectionism Theory) to research the learning laws of 
each person. Law of readiness is illustrated that human learning can get better if they 
have the willingness of body and mind.  For Law of exercise, it can be shown that if 
humans always practice their skills more and more with understanding, they will have 
durable knowledge. Furthermore, law of use and disuse is demonstrated that the dura-
bility of knowledge will arise if humans do that thing frequently. Last, law of effect is 
described that humans who are satisfied with any results of action will desire to learn 
continuously, so the receiving of satisfying results is the main factor of learning. 

Hull (1951) presented the Systematic Behavior Theory. The learning process arises 
from the law of reactive inhibition. That is to say, if learners’ body becomes tried, 
learning is on a decline. Next, Law of Habit Hierarchy is the theory that explains 
when individual learners are stimulated, they differently respond to the simulators. 
When learning more, learners can have a reaction in the higher level or respond with 
accuracy and following social standards. Finally, with Gold Gradient Hypothesis, the 
more learners achieve their objectives, the more they respond. 

According to the learning theory and collection of the data from the samples, the 
researcher designed Self-Esteem Building Activity: This Is Me so that the participants 
can learn and catch sight of themselves dispassionately. The participants are antici-
pated to understand their own actual pattern and character of personality because most 
of the people in the society do not usually ask questions themselves. Individual people 
have been shaped by their surroundings, which include their expectations to meet the 
social standards and their virtual needs to be in the society. Questioning from analyz-
ing the learning theory brings about Self-Esteem Building Activity: This Is Me. The 
researcher takes it to experiment with these samples to find the questions and activity 
pattern which encourage the participants to do the activity the most easily and effec-
tively. 

Self-Esteem Building Activity: This Is Me is a learning game which the partici-
pants are expected to find their cloaked potential through a test designed for this 
game. This test is divided into two parts. 
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1. Self-Portrait Drawing: Every participant gets drawing devices to draw self-
portrait imaginarily. The participants draw only their prominent points. The signifi-
cance of this activity is to build their confidence in physical characteristics more. This 
affects their confidence in developing their personality and the potential for taking 
care of themselves more.   

2. Sense of Identity: The participants have to answer the questions analyzed from 
the two learning theories: Thorndike's Connectionism Theory and Hull’s Systematic 
Behavior Theory. The questions live up to the potential for capability, determination, 
relation, and the way to develop themselves. 

 
When the participants finish doing both of activities, they will have an aim and a 

way to develop themselves prominently. Furthermore, Self-Esteem Building Activity: 
This Is Me causes them to find their true personality and characteristic, as well as get 
some suggestions and ideas which support them to reach their potential.  

Methods 

 This study/research was conducted to review and recognize the participants’ 
inner potentiality in order to establish their Internal and External self-confidence after 
playing games.  

Samples 

 The samples used in the study consisted of 30 participants aged 18-30 years 
old who interested in attending the “Self-Esteem Building Activity: This Is Me”. The 
Convenience Sampling technique was used to select the samples. 

Instruments 

1) Experimental Instrument/tool 

 “Self-Esteem Building Activity: This Is Me” Educational Game 

2) Data collection Instrument/tool 

 Four features of self-confidence before (Pre-test) and after (Post-test) attend-
ing to “Self-Esteem Building Activity: This Is Me” was investigated through the 
questionnaire. 

Procedure 

 The five steps for attending “Self-Esteem Building Activity: This Is Me” 
were stated as follows: 
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1) The researcher informed the steps to do the questionnaires and asked the sub-
jects to complete them. 

2) Self-Portrait Drawing 
 All participants were given the materials to draw their imagination self-

portraits. In order to do this activity, the participants need to elicit their positive dis-
tinctive point. 

3) Sense of Identity 
 The participants were asked to answer the questions built up by the research-

er. The questions were conducted according to Thorndike’s Connectionism Theory 
and Hull’s Systematic Behavior Theory. The key term of the questions was to elicit 
people’s potentiality in ability, intention and correlation. 

4) A video clip of successful people’s life experience and their point of view was 
shown in order to strengthen the participants’ inspiration. 

5) The participants were given the questionnaire to examine post-test achievement. 

Data Collection  

First, the researcher asked for the collaboration and permission from the par-
ticipants of the study in order to collect data. Second, the participants were asked to 
participate in a pre-test. Third, before allowing the participants to do the activity, 
called Self-Esteem Building Activity: This Is Me, the researcher explained the steps, 
rules and purpose of the activity to the participants. Fourth, the participants performed 
the activity for 30 minutes. Fifth, when the activity was completed, the researcher 
explained and told the participants the results of the activity.  Sixth, the participants 
participated in a post-test. Seventh, the researcher analyzed the data summarized the 
significance of the activity.   

Data Analysis  

 The researcher analyzed the data using the following metrics.  
1) The content analysis was used to analyze the results of the activity, Self-Esteem 

Building Activity :This Is Me.  
2) Χ  was employed to analyze the results of pre-test and post-test.  
 3) The researcher employed T- dependent test to compare the results between pre-

test and post-test. 

Results  

This section illustrates the confidence level of the participants prior to the ac-
tivity, Self-Esteem Building Activity :This Is Me. The results indicate that the partici-
pants had generally low level of self-confidence (  = 2.22, S.D. = 0.27). Based on 
the 4 categories of rationale for self-confidence level, it was shown that the partici-
pants had moderate level of own review (  = 2.56, S.D. = 0.97), moderate level of 
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realization of own potential (  = 2.28, S.D. = 0.97), low level of self- confidence (  
= 1.96, S.D. = 0.86), and had low level of self-improvement of own potential (  = 
2.06, S.D. = 0.62). 

The section below (Table 1) mentioned the participants’ confidence level after at-
tending the activity, Self-Esteem Building Activity: This Is Me. 

 

Table 1. The Confidence Level after Attending the Activity, Self-Esteem Building Activity: 
This Is Me 

 
The results in table 1 indicate that the participants have a very high level of 

self-confidence after participation in the activity, (Self-Esteem Building Activity :
This Is Me). Moreover, it was shown that the participants had very high level of own 
review (  = 4.38, S.D. = 0.60), realization of own potential (  = 4.54, S.D. = 0.54), 
self- confidence (  = 4.34, S.D. = 0.76), and self-improvement of own potential (  = 
4.62, S.D. = 0.70) which is the highest level.  

 
Discussion 
 
The study results show the importance of the self-esteem building of individuals. 

According to the mean, standard deviation and scales to interpret the results from the 
questionnaires studying the four aspects of self-esteem before and after the Self-
Esteem Building Activity: This Is Me, both pre-test and post-test results are clearly 
different and concordance Edward Lee Thorndike (1988)’s idea, which emphasizes 
the relationship between the stimulus and reflection. This reflection includes Law of 
Readiness – Knowing the activity pattern and what they should do, Law of Exercise – 
realizing their potential or what they do without noticing that they can do, Law of Use 
and Disuse – Knowing their potential and having more confidence when watching 
videos of inspirations, which concordance Law of Effect and Hull (1951)’s idea. This 
idea presents Hull’s Systematic Behavior Theory showing that the process of learning 
results from Law of Reactive Inhibition. Each of the participants received different 
mean of the test. The next one is Law of Habit Hierarchy. This depends on applying 
the activity in the individuals’ daily life. The last one is Gold Gradient Hypothesis – 
the more participants know their potential, the more they are ambitious to increase 
their potential. 
 

Self-Confidence  Χ  S.D. Meaning   
Own Review 4.38 0.60 Very high  
Realization  

of Own Potential 
4.54 0.54 Very high 

Self-Confidence 4.34 0.72 Very high 
self-improvement  

of own potential  
4.62 0.70 Very high 

Total 4.47 0.13 Very high 
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Suggestions: 
 

Suggestions: 
 Due to the clear increase of the analysis results of the activity Self-Esteem 

Building Activity: This Is Me, this can be claimed that including this inspiring activi-
ty in any study disciplines tend to improve individuals’ confidence. 

 
 Further Research: 
1) The time of each sample should be extended to study how the confidence and 

the potential increases. The main aim is to encourage the participants to realize and 
improve their potential to benefit the society in the future. 

2) The groups of the participants should be changed so that the research results can 
be compared. 
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Abstract. Solving regional problems essentially requires cultivating future human re-
sources. Each region has its own unique features, such as its own history and culture nur-
tured indigenously, and therefore regions would not develop without their own brands or 
strengths. PBL (Problem-based Learning) is a pedagogy in which students learn from the 
real society by applying their knowledge acquired in their schools. The main purpose of 
this thematic session is to show that GS (Gaming Simulation) can be a tool of PBL. GS is 
used as one of the educational tools in which participants experience what they cannot or 
hardly experience in a virtual (game) world, learn lessons from different viewpoints of 
theirs with role-pay and apply the lessons to the real world. These are important parts of 
PBL because participants could understand real problems of the society and consider and 
suggest their own solutions with their own knowledge and interaction among other partici-
pants. 

Keywords: Gaming Simulation, Problem-based Learning (PBL), Higher Education. 

1. Introduction1	

1.1 Background 

Solving regional problems essentially requires cultivating future human re-
sources. While some universal or common characteristics exist, each region has its 
own unique features, such as its own history and culture nurtured indigenously. 
Therefore, regions would not develop without their own brands or strengths.  

Problem-based Learning (PBL), according to Savery [1], is an instructional 
learner-centered approach that empowers learners to conduct research, integrate 
theory and practice, and apply knowledge and skills to develop a viable solution to 
																																																								
1	This paper is composed of 5 chapters and the Chapter 1 and 5 were written by the 1st and 
2nd authors, Chapter 2 by the 1st author, Chapter 3 by the 3rd and 4th authors, and Chapter 4 
by the 5th author.	
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a defined problem. Additionally, he adds that critical to the success of the ap-
proach is the selection of ill-structured problems and a tutor who guides the learn-
ing process and conducts a thorough debriefing at the conclusion of the learning 
experience. 

On the other hand, Gaming Simulation (GS) allows participants to experience 
important lessons in a game world or a virtual world created by games [2] GS is 
used as one of the educational tools in which participants experience what they 
cannot or hardly experience in a model (game) world [3], learn lessons and apply 
the lessons to the real world. As they can learn by experience and often in group, 
they could understand more comprehensively than other pedagogies by self-
experience and social learning. Moreover, as it is a game, they can fail in safety, 
from which they can learn the real society better [2].  

From the view point of students, the learning environments are opposite, mean-
ing, the real vs virtual world, while when it comes to the beginning of the peda-
gogical design, both could start from ill-structured problems in the real society. 
GS and PBL have some components in common or close learning bases, such that 
learning process of PBL, as Dolmans [4] puts it, is based on constructive, self-
directed, collaborative and contextual learning, and two pedagogies could be com-
bined effectively for education. 

This session presents case studies from Japan and Thailand applying GS for 
PBL in the field of disaster risk reduction, business administration and social im-
pact assessment and share achievements and challenges. Prior to the case studies, 
this paper first explains more details about the connection between GS and PBL.2 
 
1.2 Gaming Simulation for Problem/Project-Based Learning 

GS could be one of the tools for PBL as participants could understand (experi-
ence to face) real problems of the society in the model world and consider and 
suggest their own solutions with their own knowledge and interaction among other 
participants in the game and/or debriefing session. Although the main component 
of GS is modeled societies that were made from the real world, the models are 
simplified with focus on important components. From this point, GS has less un-
certainties than the real society. Nonetheless, as participants learn from their expe-
rience, it would be easier to connect with their own knowledge and new one, and 
we could design GS not to provide too much new knowledge overwhelming stu-
dents. Both of which are important for effective education [5]. Therefore, while 
students could focus on main topics and discuss even what they cannot face with 
in the real society (evenly a variety of topics), we discard diversities and compo-
nents that even GS designers could not find in the real society.  

Even though GS has strengths and weaknesses as above, it would be an effec-
tive PBL tool theoretically. On the other hand, study on its practice is limited and, 

																																																								
2	To respect authors’ usage, the session does not unify terminologies, such as Gaming Sim-
ulation, gaming and simulation, and Problem-Based Learning, Problem Based Learning, etc.	
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therefore, this session shares authors’ experiences and perspectives in the higher 
education and discusses this issue with audience.		

2. Gaming Simulations for Community-based Disaster Risk 
Reduction Education at University 

2.1 Background 

One of the lessons learned from the past disasters in Japan is the importance of 
mutual help among residents. They are the first responders after disasters and the 
ones who understand the most on their living areas, by which they could consider 
more appropriate policies in each unique local community [6]. The Japanese gov-
ernment and other national governments as well are promoting to enhance effects 
of mutual help by promoting residents’ participation and cooperation from normal 
days. However, we need to accept that our attempt is still in the middle way to the 
goal, while earthquakes do not wait for our preparation. It is an urgent matter to 
enhance the mutual help. 

One of the effective ways to promote it can be done by GS, in which partici-
pants can understand experience aftermaths of disasters [6]. This paper introduces 
EVACUATION SIMULATION TRAINING (EST), one of the GSs, as a tool to 
promote the importance of mutual help for university students as future genera-
tion, and demonstrates that students can understand problems and suggest solu-
tions by themselves through experiencing disaster situations in EST.  
 
2.2 EVACUATION SIMULATION TRAINING for DRR 

This section introduces the significance of GS for disaster education and the 
experience of EST at a university, which was originally designed to promote 
community-based disaster risk reduction (DRR) [6]. 

Previous studies on disaster education have concluded that DRR education was 
more likely to succeed if it focuses on behavior based on experience rather than 
conducting classes or seminars using textbooks. Toyoda [7] summarizes by refer-
ring to Shaw, et al. [8] and [9] that not only the campaigns to raise disaster aware-
ness, but it is important to encourage participants to find solutions and understand 
their capacity in addition to the connection of learning with their communities or 
own life. In GS, participants could understand what they could do with feedback 
(results of decisions after disaster) and could connect their lessons with the real 
world in debriefing. Some games were developed for DRR, while this study intro-
duces GS for earthquake evacuation for university students. 

Outline of EST. Developed from past disasters or previous studies on conditions 
in local communities, the EST first randomly assigns certain roles to participants 
that evacuees might be expected to face in an earthquake evacuation, such as be-
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ing an injured person unable to navigate a street blocked by bricks or being some-
one who goes to a wrong evacuation shelter (informed a wrong one). Participants 
are then required to act within these roles as players in the game world. The play-
ers evacuate from their own homes; however, they encounter some situations on 
the way such as streets being blocked by bricks or interactions with other players 
that they need to resolve, for the final goal to reach the designated evacuation 
shelter despite the problems. The EST can create situations similar to real disaster 
conditions. The EST was first conducted for a local community in Japan and was 
applied at the university level by the present author. 

EST for Japanese Students and International Students. In May, 2017, the EST 
was conducted to 10 Japanese university students and one teaching assistant (as 
one student came late, the participant numbers were 9 or 10 in this study exclud-
ing the teaching assistant) who had registered for the course “Simulation & Gam-
ing” held in the College of Policy Science, Ritsumeikan University, in which stu-
dents first experienced some of GSs and then designed and tried their own GS 
prototypes. These students were interested in a variety of areas from international 

Table	2-1.	Situations	and	Roles	in	the	EST	(1st	round)	

 

Situations Roles about initial s ituation* Roles about knowledge*

1. Block walls well down! The street
is shut down and you cannot pass.

1. You are fine without furniture
falling down. You can start
evacuation.

1. You do not know the location
of an evacuation shelter.

2. Because of an after shock, a
house collaposed! If you are alone,
you got stocked by the collaposed
house. If you are two or more,
another resident rescue you and
you can pass.

2. You are the injured by furnuture
falling down. But you can start
evacuation.

2. You have heard by chance
neibors talking that the location
of an evacuation site is A (room
number).

3. Block walls fell down! If you are
injured on your leg, you can pass
after 5 seconds if being with one
player without injuries.

3. You have heard from the
neighbor the location of an
evacuation site is at A (room
number).

4. Because of an after shock, a
house collaposed! If you are alone
or two, you got stocked by the
collaposed house. You need three
or more residents to get rescued.
You need to wait them. If you are
three or more, you can excape but
it takes 30 seconds. You can pass
after 30 seconds.

4. You have heard from the
leader of Jisyubosaikai
(community-based DRR group)
the location of an evacuation
site as B (site name).

5. The area seems dangerous by
surrounding wooden houses
standing closely. But it seems safe
and you can pass.**
6. This way seems safe and you
can pass.

3. You are the buried under your
collaposed house. You cannot
start evacaution without three or
more residents' support. As you
are pressed by heavy debris, you
cannot make voice until rescued.
But you did not get injured.

4. You are the community leader.
You are the burid under your
collaposed house. You cannot
start evacaution without three or
more residents' support. As you
are pressed by heavy debris, you

*Roles distributed to participantas are combination of initial situation and knowledge.
**This situation is located near the situation number 2.
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Table	2-2.	Situations	and	Roles	in	the	EST	(2nd	round)	

	

relations to urban planning but had little knowledge about community-based DRR. 
The EST was one of the GSs for the students in the course (the detail result of this 
game is explained in Toyoda, et al. [7]).  

In addition, in November 2017, the EST was also conducted to 13 foreign uni-
versity students who had registered for the course “Sustainable Urban Policy I” 
held in the same faculty, in which students learn about DRR in general. Although 
they have some knowledge on DRR, they do have no experience of EST (while 
some students have experience of GS in another class of the author). 

Students were asked to assume that the school building was the local communi-
ty for this game and were required to evacuate from their houses to the evacuation 
shelter, which were designated sites inside the building. Following the initial 
briefing when the rules were given and roles distributed, the students as residents 
were required to go to a designated site (their houses) one by one so that did not 
know where the other residents would evacuate from. At a designated time, they 
started to evacuate, with some encountering events such as blocked streets, while 
others had to wait for rescue as their houses had collapsed and they were unable to 
evacuate. The specific situations and roles are shown in Table 2-1. 

Roles about initial situation* Roles about knowledge*
1. You are fine without furniture falling
down. You can start evacuation.

1. You do not know the location of an
evacuation shelter.

2. You are the injured by furnuture
falling down. But you can start
evacuation.

2. You have heard from the neighbor
the location of an evacuation site is at B
(site name).

3. You are the buried under your
collaposed house. You cannot start
evacaution without three or more
residents' support. As you are pressed
by heavy debris, you cannot make
voice until rescued. But you did not get
injured.

3. You do not know the location of an
evacaution site, but you know that the
leader of Jishubosaikai (community-
based DRR group) knows the location
who lives at E (room number).

4. You have seen the location of an
evacuation site at C by a smartphone
applicatin provided by a city.
5. You are a member of Jisyubosaikai
(community-based DRR group). You
know the location of an evacuation site
at C. And you are trained so you have
capacity as the same as two peoples'
(even if one needs two people, you can
rescue him/her by yourself alone).

4. You are the leader of Jisyubosaikai
(community-based DRR group). You
by chance was traveling when the
earthquake striked and did not stay at
home. Please wait at D (site name) until
the game ends.

*Roles distributed to participantas are combination of initial situation and knowledge.
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After the game, the students shared their evacuation experiences and discussed 
what they should have done during the evacuation and what they should have 
done before the earthquake. It took about 2 hours until this section. 

Only for Japanese students, after the first game round, they played the EST 
again (second round) but with different situations (only situation locations were 
changed from the first round) and different roles designed by the facilitator based 
on their first-round suggestions, as itemized in Table 2-2, after which they had a 
second debriefing. The total time for the two EST rounds was about 4 hours. 

At the end of the game, the students received debriefing explaining the im-
portance of mutual cooperation among residents according to the past disasters 
and instructed that they followed a way to proceed community-based DRR. 

The questionnaires were distributed prior to the EST and the Japanese students 
were required to answer three times; before, during (after the first game) and after 
the debriefing, while international students did two times (before the game and af-
ter the debriefing). The analysis hereafter is based on the student discussions, the 
questionnaire results, and the author’s observations as game facilitator. 
	
2.3 Evacuation Experiences and Solutions Provided by Students 

Experience by Japanese Students. In the Japanese students’ case, some students 
had evacuated smoothly to the shelter, while others had not. The left side of the 
table 2-3 summarizes some experiences that the students had. On the other hand, 
to alleviate these challenges, the students proposed several solutions shown in the 
right side of the table 2-3. Although it is not all challenges to which the students 
could come up with suggestions, it can be said that they could give suggestions in 
group to many of the challenges after the evacuation experience. 

Roles were revised in the second round according to their solutions in the first 
round. Some residents shared information and developed a housing map of those 
who shared information, some residents were trained so they could rescue more 
effectively than others, and some residents used the smartphone app to locate the 
evacuation shelter. The second EST also included a resident who was traveling 
and was not in local community but had not informed the neighbors, which was 
included so that the students could be aware of the uncertainties in disaster situa-
tions. 

The second debriefing was conducted after the second game when the students 
were discussing the second evacuation challenges. Although they were more ef-
fective in searching for the missing than in the first round as they had, there were 
some additional challenges, some of which are described in table 2-3. Like the 
first round, the students experienced other challenges and one of them was addi-
tional challenges revealing insufficiencies of their solution. It is evident that as-
sessing suggested solutions is important and GS could be a tool for that purpose. 

After all process of the EST, students expressed their learning: the importance 
of being prepared for a variety of situations, the importance of mutual help while  
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Table	2-3.	Challenges	and	Suggestions	in	the	EST	by	Japanese	Students	

 

more importance on self-help as effective mutual help requires strong relation-
ships between neighbors, and that EST gave participants realistic experiences. 
Overall, most students recognized the importance of mutual help.  

Experience by International Students. The same process was conducted but on-
ly in the first round and the questionnaire was distributed to the international stu-
dents and analyzed likewise. The international students found similar problems 
that the Japanese students experienced as described in the left side of Table 2-4. 
They are less familiar with Japanese situations, however, even students from for-
eign countries could experience the aftermath of big earthquake and suggest solu-
tions based on their experience as shown in right side of Table 2-4. 

Table	2-4.	Challenges	and	Suggestions	in	the	EST	by	International	Students	

	
	

Challenge/Problem as Input Their suggestion

Necessity of reinforcing houses

Finding out where other residents live Sharing information about where residents lived

Communicating with residents on normal days for

rescuring the buried alive

Promoting neighborly communication by

conducting events

Quickly finding the injured and the need to move in a

group
Training some residents in rescue techniques

(With different information on the evacaution site)
Developing a smartphone application which

identifies evacuation site locations

Several people searched the same place where other

survivors had checked before separation.

It was not enough to merely make a resident housing

map as all people sought to evacuate after the disaster

so if they went to the house, there were no residents.

A note could be attached after evacuation to

indicate whether they were at home or not.

1st Round

2nd Round

Challenge/Problem as Input Their suggestion

Buried alive and no one was around and I think that's the
biggest problem.

Community help/effort (mutual help) is very
important by unifying residents and participating
in drills.

I walked alone and got injured which needs more persons
to help me.

Making sure where neighbors live and members
of community by emergency contact list making,
and screaming (if you can)

Aftershock but at that time we had five people together,
so it was solved.

The location of evacuation sites/shelters should be
known by everyone (without rumor)
Fake information about evacuation site

Attaching signboards with pictures
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2. 4 Conclusion 

This chapter introduced the EST for earthquake evacuation to university stu-
dents. It showed that the students could experience the aftermath of big earthquake 
and their suggestions were assessed in the second round, verifying that continuous 
play of GS would facilitate to enhance their capacity of DRR. The model world 
was designed by designer, however, for the students, the situation contained un-
certainties. Even though they made some mistakes or regretted their behaviors 
(problem), they could come up with solutions based on their learning from the les-
sons (PBL).  
 

3. Impact Finder: Board Game as a Tool for Social Impact 
Assessment Knowledge Transfer 

3.1 Background 

Confirmed by previous research, gaming and simulation can play an important 
role as communication tool to transfer knowledge, leading to better understanding 
of the knowledge. The research also concluded that player have tendency to 
change their behavior according to the knowledge learnt throughout the game 
[10]. In light of this, the Impact Finder is invented in order to support a transfer of 
complicated knowledge of Social Impact Assessment (SIA). Impact Finder is por-
trayed to be used along with the prior lecture educating SIA. Impact Finder is suit-
able for those who are interested in learning about SIA and welcome active learn-
ing, which allow the discussion among players. Players are to learn how to 
classify output, outcome and impact of both intended and unintended social con-
sequence, then realized how to start, manage and monitor social impact in action. 
Impact Finder is repeatable and yet enjoyable, it encourages players to revisit the 
game when SIA knowledge is fade away or even just to have fun with a group of 
friends.  

 
3.2 Overview of Social Impact Assessment  

Social Impact Assessment (SIA) refers to an action of evaluating social out-
comes and impacts of a social project or activities of social-purpose organizations 
to demonstrate results in addressing social issues. It is becoming more and more 
popular due to the demands of funders to see the results of their “investments.” 
More importantly, as Ebrahim and Rangan [11] have stated, as the sector is pro-
fessionalized, it is but a natural development of administrative norms for social-
purpose organizations which claim to work for social changes in one way or an-
other.  

Unlike financial accountings and auditings, there is no standard practice that 
are recognized globally for measuring the social performances and auditing social 
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impacts of social-purpose organizations. Yet, certain concepts and tools have 
emerged at the forefront as common practices, especially among non-profits and 
social enterprises. In particular, two concepts are important for discussing Impact 
Finder, as a tool for social impact assessment knowledge transfer, namely Theory 
of Change and Impact Value Chain (IVC). Traditionally, “Theory of Change” is a 
way to comprehensively describe the desired changes that an organization want to 
achieve, how such desired can come by, and in which ways the organization is 
contributing towards such changes. Fig. 3-1 shows an example of a theory of 
change of Elm Harbor, a program designed to improve learning for children and 
families. The desired outcome is “improved learning for children and families” 
and the necessary condition for this outcome to occurs is that “stakeholders in the 
Elm Harbor Region come together to create the pack initiative,” while boxes in the 
middles are exactly how the program aims to contribute towards the change.  

 
(Source: Anderson [12]) 

Fig. 3-1. An example of a theory of change of Elm Harbor 

On the other hand, another major tool used by social-purpose organizations is 
called impact value chain or logic model, which has a setup similar to Fig. 3-2 be-
low. Impact Value Chain has been developed for the purpose of evaluating pro-
grams or projects, originally by the United States Agency for International Devel-
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opment (USAID) around 1960s [11]. The key components of Impact Value Chain 
as shown in Fig. 3-2 below are: inputs, activities, outputs, outcomes and impacts. 
The framework helps evaluators and organizations alike in walking through their 
activities and make connections to the desired impacts. 

 

 
(Source: Author Adapt from Ebrahim & Rangan [11]) 

Fig. 3-2: Impact Value Chain Template 
 

A lot of the inspirations for developing Impact Finder come from our direct ex-
periences working in social innovation and social enterprise field in Thailand. Par-
ticularly, we have done some social impact assessment projects and organized 
workshops relating to social impact assessment. Although social impact assess-
ment is yet to be a mainstream practice among social-purpose organizations or so-
cial projects in Thailand, it is gaining more and more momentum and interests 
from various groups of people, especially among potential funders and investors 
who would like to fund social enterprises and social projects, as evidenced from 
the active participation of the Stock Exchange of Thailand and other listed compa-
nies, as well as the government. 

Even though social impact assessment is being recognized in Thailand, a lot of 
social enterprises and social projects still lack knowledge and resources to conduct 
social impact assessment. One of the main issues among social entrepreneurs are 
that they do not understand how to make connections between their actions and 
their goals. This could be done by using Theory of Change and Impact Value 
Chain described above. 

Asavanuntakul and Yamla-or [13] have proposed a modified version of Theory 
of Change for ease of use. Instead of drawing conceptual map similar to Fig. 4-1 
above, Achavanuntakul and Yamla-or [13] simplify the format into “if…., then 
…” statement. In a sense, this emphasizes the main idea of Theory of Change. It 
forces evaluators to figure out, in the simplest form, how the social-purpose organ-
ization or the social project under evaluation contributes to the desired changes. 
The detailed breakdowns will be done through drawing Impact Value Chain in-
stead. 
 
3.3 Impact Finder’s mechanism  

Impact Finder is resource management board game, which aims at transferring 
knowledge of Social Impact Assessment (SIA) and demonstrating how the public 
react after results of the impacts are announced. Impact Finder can be played indi-
vidually with groups of 4 - 8, taking 90 - 120 minutes (depend on number of play-

743



11	

ers). Impact Finder is planned to be entertaining to capture player’s attention, 
game accessories are then designed as colorful and playful. 

 
Scenario. The scenario set in Impact Finder is a rural community with population 
of 930. There are local farmers who rely on farming activity to feed their families. 
Most population only graduated from primary school, thus 14% of the population 
are illiterate. Moreover, most population are senior citizen and people with disa-
bility. More than 70% migrated from other communities and have stayed in a 
community not more than 5 years. Interaction among community members are 
less active. A small group of shamans is well known for their medical knowledge. 
Main source of income in this community is selling local herbal medicine and its 
effectiveness attracts more senior population to constantly come to the communi-
ty. However, formal education is needed to improve knowledge other than medi-
cal. The closest school offers formal education is 100 meters away. This discour-
ages children to access to alternative disciplinarians. Since community is remotely 
situated, community leader has his supreme power to manage and rule the com-
munity. “She” has been in her position for 30 years and counting.  

Instruction. There are seven steps to play Impact Finder.  
1) Impact Value Chain (IVC) board game in a1 size and a dice is a main 

part of this board game for the players to play on.  
2) Three Theory of Change cards, one Stakeholder cards and Money card of 

500 IF are to distribute to each player. Player can choose to keep all three 
Theory of Change cards or to drop any but at least one card is to be re-
mained. There are 12 Theory of Change and 12 Stakeholder cards in total. 

3) All Stakeholder cards left in the stack are up for bidding. Each player can 
propose money to trade with the stakeholder that are most likely to be 
linked with Theory of Change cards in hands. 

4) 5 Resource cards (Fig. 3-4); Input, output, outcome and impact cards, are 
distributed to each player. The less of Resource Cards are placed at the 
stack to be drawn. There are total 60 Recourse cards and are divided 
equally for each type of the cards (15 cards for each type). 

5) Roll the dice to decide play order of each player.  
6) Start the game. First player can decide to put one Resource cards in hands 

that is similar to the column indicating on IVC board, then draw one 
more Resource cards from the stack. Other players take turn respectively. 
Players can also pay 50 IF to swap three pair of cards.  
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(Source: Author) 

Fig. 3-3. IVC board, Stakeholder, Theory of Change and Money cards 

Senior  

Citizen 

If there is more cultural activity provid-

ed in the community, then there is a 

chance for increasing 

community relationship.   
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(Source: Author) 

Fig. 3-4. Resource cards 

7) Player who is able to fill in the last box of the chain must reveal the The-
ory of Change and Stakeholder cards to all player and explain the reason 
why the chain is complete. If majority of players agree with the reason, 
player who urges the claim can roll the dice twice to get score.    

The game is over when all resources cards are drawn. Player with Theory of 
Change cards left in hands will be asked to deduct 5 scores for each card. The 
winner is one with the highest score. Money cards can only help fuel opportunities 
to boost the process in the IVC but are not the key to winning this game. This is to 
be mentioned in the debriefing phase.    

Golden Rule. There is a Golden Rule for player to learn to master Impact Finder. 
There are four Discount cards hidden in Resource cards stack. Player who gets the 
card from the beginning or draw the card form the stack can use these four cards 
to against player who urge the claim. Player who urges the claim can first roll the 
dice twice and one who hold discount cards can then roll the dice twice. Any who 
has more score can get the different of the score. However, if the player who urges 
the claim also hold the Discount cards, he/she can use the cards to prevent the at-
tack and can continue to roll the dice with no effect. When using Discount card, 
players must draw a new card from the stack to remain the original number of the 
cards in hands.  

With this rule, players will understand how social impact is discounted in four 
different situations; (1) Attribution: there is other who share the impact (2) 
Deadweight: the situation is better organically without your intervention (3) Dis-
placement: your intervention cannot improve the situation, just that existing of 
your intervention replace other function who used to do the job and (4) Drop-off: 
your impact is declining each day, you cannot always claim the impact. The dis-
count phenomena known as Base case scenario in SIA is to be mentioned during 
debriefing.   

Funding Arranging 

Songkran 

Festival and 

Elderly day 

ceremony 

Senior citizen 

want to join 

the event 

and sign up 

for other 

events 

There is a 

network of 

Senior citizen 

with similar in-

terests. 
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(Source: Author)  

Fig. 3-5. Discount Cards 

3.4 Feedbacks of the game  

After finishing the game, their Impact Finders were demonstrated six times 
within a team of designers and played twice with actual players, who are partici-
pants in a workshop series called SE 101, held by Stock Exchange of Thailand, 
aiming at incubating social enterprise in Thailand. SIA class is outlined as one out 
of ten classes in aforementioned workshop series. The lecture about SIA was de-
livered from 09:00 – 12:00 and Impact Finder was played from 13:00 – 15:00, fol-
lowing with the debriefing for a half hour. Debriefing phases of Impact Finder is 
designed to contribute to learning by doing approach. It will first stimulate players 
to exchange difficulties in winning the game. Facilitator will then ask all players 
to refer aforementioned difficulties with the real-world problems in making or as-
sessing social impact. There are total of 50 players (24 and 26 for the first and 
second batch, respectively), who experienced Impact Finder.  

SIA Knowledge learnt before and after “Impact Finder”. Post - questionnaires 
were distributed to every workshop participant after class. The results display that 
participants agreed that Impact Finder can enhance understanding of SIA and the 
average score if how much it helps is indicated at 3.98 out of 5.0. The satisfaction 
in learning improvement of SIA class is the highest among other nine classes in 
the workshop series. 90 percent of participants (45 participants out of 50) clearly 
mentioned that Impact Finder can elaborate their learning from theory to practice. 
Moreover, 80 percent (40 participants out of 50) mentioned that Impact Finder af-
fects their thought of how to create social impact and has tendency to change their 
behavior to scale the impact in the future. 76 percent (38 participants out of 50) 
agreed that Impact Finder is worth spending time and money on. An average of 3 
hours is the maximum hour that participants are willing to spend with Impact 
Finder and participant are willing to pay up to 250 - 500 THB (8.03 - 16.07 USD) 

     Attribution                Deadweight              Displacement                Drop - off 
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to play Impact Finder for 3 hours. 100 percent expressed introducing Impact Find-
er to others who have difficulties in understanding SIA.  
 
Feedbacks and future outlooks of “Impact Finder”. Most feedbacks received 
from 50 participants are;  
(1) Impact Finder is hard to play and takes much time (at least 15 minutes) for 

players to learn how to play the game and it may cause frustration. This chal-
lenge can be avoided by giving clearer instruction and small demonstration 
round before beginning the game.   

(2) It is hard to convince other players to agree with reason given when player 
urges to claim the IVC. Since the current version of Impact Finder set to let the 
discussion flows naturally and they are all competitors, no one tend to agree 
with anyone. Impact Finder should consider adding the closed – end answers 
to explain the IVC. 

(3) Maximum players set for the current version is from 4 – 8 players. From play-
ing it 8 times, 4 - player is the best number for the game. Impact Finder is also 
can play in team, thus 8, 16 and more players can be added to the original 4 
teams.   

(4) Inter – players negotiations such swapping their cards, buying and selling 
cards, etc. were found often during the game and should be allowed. It can 
bring up the fun element of the game and relieve stress from strategic thinking. 
 

3.5 Conclusion 

In Thailand, measuring social impact will become a crucial factor in securing 
financial and other in-kind supports in the future. While many social entrepre-
neurs, as well as other social-purpose organizations, are aware of the need to start 
measuring their own impacts, there is a clear lack of practitioners who know how 
to do so. Combined with the highly conceptual nature of Theory of Change and 
Impact Value Chain, connecting the dots between the desired outcomes and the 
activities of the organizations is crucial step and yet the most difficult steps for 
practitioners who are not familiar with social impact assessment to go through. 
Therefore, we have devised a board game mechanism to turn highly conceptual 
ideas into a more tangible explanation with examples.  

Impact Finder has proved to be a useful tool for beginners who are new to so-
cial impact assessment to gain basic understanding of two of the most important 
tools for measuring impact, namely Theory of Change and Impact Value Chain. It 
translates conceptual ideas into tangible examples, enabling practitioners to gain 
basic understandings easier. However, it also comes with limitations. Most nota-
bly, Impact Finder can only provide basic introduction to learners. The situation 
presented in the game does not necessarily cover the complexity that comes with 
actual applications of the concepts. The main recommendation gained from feed-
backs and observations of Impact Finder implementation is thus how to improve 
the situations included in the game so that it reflects more actual applications of 
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measuring social impacts. Oftentimes, suggestions on improving and expanding 
realistic examples in the game come from practitioners who have tried to measure 
social impacts themselves. Therefore, one way to do so could be interviewing var-
ious practitioners from different fields to exact more examples. 

4. Effects on Role Playing and Simulation on Course Delivery: A 
look at PBL perspective in the realm of business expansion 
management 

4.1 Introduction 

Problem Based Learning (PBL) was introduced at Ritsumeikan University to 
enhance the traditional lecture format was seen as new paradigm shift in pedagogy 
that delivers, supports and enriches teaching, leaning, assessments and evaluation 
[14]. However, after teaching the PBL course for a year, the standard question-
naire administered by the university at the end of every course revealed that stu-
dents still had difficulty in determining the relevance of what they were taught.  

Literature on PBL express it as a student-centered pedagogy where students 
study about a subject through the experience of solving an open-ended problem, 
hence no defined solution is prescribed, rather it allows for the development of 
other sought-after skills and attributes for example knowledge acquisition, en-
hanced group collaboration and team building and communication. However, 
while teaching the course on PBL biased to business modeling concepts, qualita-
tive checks still showed that students failed to or know how to apply the theoreti-
cal and practical concepts gleaned through the semester. This prompted further re-
search and it was seen that an increasing number of teachers were leaning toward 
a more interactive approach which incorporated Role-playing and Simulation. 

The term Simulation covers a broad range of concepts from imitation to com-
puter generated models used for the purpose so study. Drawing from insights of 
Krain and Shadle [15] who say that simulations are those cases in which students 
are placed within a reasonable representation of a real environment, in addition, an 
increasing number of literature have pointed to the benefits of simulation, in this 
respect, notwithstanding the importance of case study and PBL approach, the in-
structor set about to formulate an integrated approach that would meet the requi-
site standard of higher education pedagogy. The international PBL class was then 
designed to accommodate case studies, PBL approach and simulation to meet the 
prescribed outcomes of the course while aiming to increase student engagement, 
participation, and practical comprehension. 
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4.2 Benefits of Case Studies, PBL approach and Simulations 

Case Study. One of their key benefits of case studies is their ability to capture 
what Hodkinson and Hodkinson call ‘lived reality’ [16]. They portray real life sit-
uations involving decision making process by the main actors, while at the same 
time simplifying complex concepts. 

PBL approach. Unlike the use of case study method that is used to augment the 
traditional lecture style, where students try to solve questions based on the availa-
ble knowledge that they have received, PBL students try to solve questions with-
out any prior knowledge, and they can find answers through exploration of several 
options provided by the open-ended question, that does not call for a singular solu-
tion. For that reason, rather than construct a setting where the lecturer is obligated 
teach and the student are mere recipients of the knowledge, PBL will force stu-
dents to apply themselves to the specified or a particular situation. Researchers are 
quick to draw that this added activity approach is better than more passive meth-
ods at developing deeper understanding and learners are more inclined to compre-
hend when subjected to playing rather than through traditional learning experience 
[17-21]. 

Simulation. Literature has suggested that simulations induce comprehension that 
goes beyond reading or lecture acquired knowledge [20]. This active method is 
said to be better that the more passive approach of developing deep learning by fa-
cilitating the development of more innovative and creative thinkers [21]. In addi-
tion, scholars like Newmann and Twigg [22] have indicated that simulations pro-
mote better relations between the student and the teacher by creating a more open, 
relaxed and collegial atmosphere in the classroom. On the other hand, a number of 
reviews have pointed to some potential problems with simulation. In most cases, 
simulation advocate for a situation that generates winners and losers which can 
lead to conflict within the classroom [23].    

Even though benefits of augmented teaching approaches are widely acknowl-
edged as a powerful technique across multiple avenues of training and education,  
a lack of clear empirical evidence [24] and a lack of formal policy of framework 
or guidelines commended by ministries of education or educational organizations 
on the implementation of simulations in typical pedagogy has led to a gap in the 
literature concerning a clear framework for the implementation of PBL activities 
and Simulations across programs, therefore the issue of efficiently integrating 
them in the educational process is often up to the instructors discretion.  

Both Case studies and PBL activities encompass strains of virtual attributes in 
the sense that they involve a 1) degree of role playing [25] that could suppose the 
roles of a fictional character, 2) the creation of a scenario-based environment, nat-
ural or artificial that calls for the participants to achieve specific goals [26], 3) and 
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the envisioned strategy [25] which looks at retrospective data and historical ac-
counts to devise an appropriate strategy to achieve desired objectives in the cur-
rent context. 

In this regard, the addition of Simulations should provide an environment 
where students are given the opportunity to apply and better understand theoretical 
concepts. In addition, the simulations provide an environment in which students 
can experiment with different strategies, taking on different roles and assuming re-
sponsibilities of their decisions. 

Based on the benefits of the three broad groups discussed above the following 
guiding hypothesis were set to direct the research. 

1: The integration of Case studies, PBL activities and Simulations as an inte-
grated form of teaching tools increase students’ comprehension of complex theo-
retical concepts relative to courses taught using lecture format. 

2:  Class participation increases in terms of student engagement and attendance 
in courses that use simulations in relations to courses taught lecture format. 

 
4.3 Framework of Analysis 

Following the remodeled of the course to inculcate the integrated approach, we 
picked up a method to evaluate the effectiveness of the approach. Owing to the 
limited time of implementation and the small sample size, the educational impact 
model, borrowed from Joyce and Showers was used to evaluate the impact of in-
tegrated teaching on learners. 

The model offers a simplistic analysis to find out which factors are covered us-
ing the integrated parts of the model, however the model cannot account for the 
variations in student ability. Therefore, students in the current academic year 
would have been more creative through coincidence but that cannot be controlled 
for in the evaluation. Therefore, even though this cannot be considered to be a sci-
entifically valid analysis, it offers some valuable insights into the literature of in-
teractive education approach. 
 
3.4 Implementation and Analysis of the teaching Aids 

Case Studies. The back ground of the instructor is biased towards Technology 
and Management, which is a marriage between Business Administration and tech-
nology innovation. In this regard case studies related to the same were used. The 
rationale behind using business cases was not to emphasize specific answers to 
specific problems, but to enforce analysis and decision-making abilities and capa-
bilities.  As in the class of the previous year, the students were grouped into 3 or 4 
students, and they were expected to make presentations and reports on the case as-
signed to them. To articulate an acceptable presentation, the group members were 
forced to work together in a given time frame drawing on their respective talents 
to maintain cohesion within the group. This case study approach was able to cap-
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ture three components of the Joyce and Showers model, namely the 1st, 2nd and 4th 
components.  

PBL Activities. Since most of the students do not come from a business back-
ground, business model canvass (BMC) tool was used to introduce them to fun-
damental business concepts.  BMC is a strategic management and startup template 
for developing new or documenting existing business models. The visual chart has 
elements that describe a firm's products or services, infrastructure, customers, and 
finances, while assisting firms in aligning their activities by illustrating potential 
trade-offs. Using the BMC, the students were expected to create (startup) a new 
hypothetical company outlining its value propositions and the elements that are 
essential to deliver the preposition to the customer. The student worked for 8-
week sessions before making a midterm presentation. The use of the BMC and a 
PBL activity exposed the students to the 1st, 3rd and 4th components of the Joyce 
and Showers model. This exercise provided students with the opportunity to envi-
sion what it entails to make strategic decisions in a classroom setting, while re-
ceiving feedback through evaluation of the instructor. No model of teaching or 
coaching in making practical application took place at this point. 

Simulating the pitch and negotiations. In reference to the literature on simula-
tions add a potential teaching aid, the instructor strove to enhance student under-
stating of the practical concepts used in multilateral engagements and conflict res-
olution management while relating to the theoretical frameworks presented by the 
case studies and the problem solution issues presented by the PBL activities. 

So, building on the theoretical fundamentals of the Case Studies and the prob-
lems presented in the PBL, for the latter part of the semester consisting of 7-week 
sessions, the instructor introduced the students socio-economic and political data 
biased to Association of Southeast Asian Nations, (ASEAN) countries derived 
with permission from Ernst and Young. The data was a set of parameters and fac-
tors that ranged from econometrics indices of the ASEAN countries for example 
existing capital investment policies and tax regimes, the formal institutions focus-
ing on legislation regarding doing business by foreign companies in the ASEAN 
countries, and the informal institutions that include cultural aspects in the various 
ASEAN countries like aspects related to a country being predominantly Muslim. 
The students were expected to hypothetically expand their business to the country 
they felt would be the most suitable and willing to receive their products or ser-
vices. In order to obtain permission to operate business in the country of choice, 
the students had to make a presentation to the rest of the other class members, dur-
ing this final presentation the class member that were not part of the group that 
were making the presentation took on the function of government and policy mak-
ers of the recipient government. In this sense they simulated a senate investment 
hearing, where they questioned the rationale of the new business coming into their 
country and evaluate its admissibleness to that country. Senate members were ex-
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pected to familiarize themselves with the necessary legislation, policy framework 
and government initiatives in regard to foreign countries investing in their coun-
tries.  

Each group was allocated twenty minutes for presentation and a thirty-minute 
senate hearing session. The whole experience from creating and running a local 
company and then being subjected to the decisions that govern most of the aspects 
in relations to engaging in overseas expansion gave the students valuable insights 
into how social, economic, political, and demographic elements and interconnect-
ed and come into play in the life of a growing company. 

 In order to analyze the learning impact of this comprehensive teaching aid ap-
proach, the Joyce and Showers model was employed to show the effectiveness of 
the aids in relations to pedagogical factors of the model.  

In 1980, Joyce and Showers carried out research on 200 In Service Education 
and Training (INSET) programs for teachers, that was designed with the specific 
aim of changing classroom practice. Their central aim was to assist students bene-
fit by according their teachers training that will let them learn, grow, and change 
from their traditional teaching methods [27]. By studying how teachers can create 
better learning environments for themselves, teachers realized the students face 
similar threshold to learning as a result the model has also been applied to the im-
provement of student learning environments [28]. Five factors have been drawn 
from the Joyce and showers research to provide a framework to analyze the adap-
tations of new approaches in the classroom. The model emphasizes 5 factors 
namely 

Theory: explains and justify the new concepts introduced in a lesson. 
Demo: shows how the aspects gleaned in theory can be done in practice  
Practice: is the part the actually involves carrying out the newly proposed way 
Feedback: shows the effectiveness of the practices and implementation of the 

new strategies 
Coaching: offers and avenue to pursue the effective strategies derived from 

feedback. 

Table 4-1. Impact of teaching aids on the Joyce and Showers Model for the 
course “International PBL Seminar” 

Joyce and Showers factors Case 
Studies 

PBL 
Activities 

Simulation 

1. Theory X X  
2. Demonstration X  X 
3. Practice X X X 
4. Feedback  X X 
5. In-depth coaching   X 

 
4.5 Discussion 

The integrated approach was informed by various literature reviews, however 
the lack of unified research in the impact of the teaching aids on learning led the 
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academic to make a discrete decision of incorporating the aids and techniques 
based upon their professional judgement, rather than on the literature available.  

The findings of this study was guided by 2 hypotheses that focused on in-
creased comprehension and improved participation of the students. Evaluations 
done during the final presentation showed a marked improvement in intellectual 
discussions and arguments, especially the simulated senate hearing led to some 
heated discussions that prompted the instructor to arbitrate during some sessions. 
A major part of concern was that the students who simulated the investment Sen-
ate of the investee country, tried as much as possible not to allow foreign compa-
nies into their countries in the context of protecting local industry, even though it 
was clear that the proposed investor business model would be beneficial to the in-
vestee country.   

In order to assess the impact of the implementation of the teaching aids, the 
Joyce and Shower model that is aimed at assisting research to evaluate the impact 
of training, curriculum implementation, school improvement and change was used 
to demonstration the effectiveness of the integrated method. 

The simulation approach was able to touch on all parts of the Joyce and Show-
ers model suggesting that the integrated approach was best set to providing a ho-
listic approach in delivery of content, while improving the learning environment 
for the learner. Drawing from this fact, it can be concluded that all five factors that 
is theory, demonstration, practice, feedback and In-depth-coaching are necessary 
in providing a total classroom transformation. In addition, by inducing from this 
paper, we can see that an integrated approach is more appropriate for providing 
comprehensive methodology, which is more effective and relevant than a singular 
design. 

The inclusion of simulation, which is different form gaming, in terms of being 
dynamic, at the same time as representing reality while claiming accuracy, offers 
flexibility where the learners develop a spirit of enquiry and a willingness to ex-
periment while remaining open to the fact that there are alternatives to the realities 
presented.  Even though the finding is drawn from a singular case and which re-
lates to one specific Higher Education institution, further research across institu-
tional boundaries would be desirable to improve further the validity of or to refute 
the findings of this study.  

5. Conclusion 

This session aimed to provide case studies from Japan and Thailand applying 
GS for PBL in the field of disaster risk reduction, business administration and so-
cial impact assessment and share achievements and challenges.  

The 1st case study introduced EVACUATION SIMULSTION TRAINING 
(EST) for community-based DRR and found that even though GS is played in a 
game world designed and set its boundaries by game designers, some uncertainties 
to participants can be generated and they could learn from this situation. Even 
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though uncertainties happen in GS would be much smaller than PBL focusing on 
the real society, GS could focus on important parts for educational purposes, 
which promote effective education. 

The 2nd case study focused social impact assessment, that is an abstract concept 
with two of the most important tools for measuring impact, namely Theory of 
Change and Impact Value Chain. By using Impact Finder, it translated the concep-
tual ideas into tangible examples, enabling practitioners to gain basic understand-
ings easier. On the other hand, it indicated that the game could only provide basic 
introduction to learners and the situation presented in the game did not necessarily 
cover the complexity that comes with actual applications of the concepts. This 
study implied the division of GS (or game) and PBL, the former for the beginning 
stage to grasp concepts while the latter would be for application of their 
knowledge to more practical and complicated situations. 

The 3rd case study compares pedagogies: case studies, PBL activities and simu-
lations and shed lights on impacts of each pedagogy based on Joyce and Showers 
factors. Noteworthy indication was that PBL activities and simulation has differ-
ent impacts. All five factors, theory, demonstration, practice, feedback and In-
depth-coaching, are necessary and integrated approach would be more effective. 
This finding shows differences and importance of integration of pedagogies from 
the view point of the professional development interventions. 

From the studies above, it could be indicated that GS and PBL support each 
other in a series of education by applying GS at the beginning stage for learning 
with game worlds (experiencing what we cannot experience in the reality namely 
disaster situation in EST, and simplified and more abstract world in Impact Find-
er) and PBL could be used for the application stage. However, integrated approach 
would be effective in some cases as explained with Joyce and Showers Model. 
One of the key point to connect them would be simulation representing reality 
while claiming accuracy.  

The study to connect them should be perused further and we would hope this 
session could be a trigger of discussion on this matter. 
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1 Game description 

Workshop will feature English version of the HOTEL STARS game. HOTEL 

STARS is a web browser-based game; participants play against a computer-modeled 

industry [1]. The game is designed to be played on PCs and tablet computers. Since this 

business simulation game relies on a touch screen interface, the process of its creation 

required a new approach to interface design. Instead of following a classic decision tree 

model, we created a completely new distribution design. Every decision involves a 

maximum of two clicks or touches and the ‘one screen’ design minimizes scrolling. 

Game participants can click or touch the buildings on the in-game interactive map and 

call up any available decisions or information. The number of decisions grows as the 

game progresses, according to the stage of development accomplished around the sim-

ulation’s storyline and the teaching program. The game can be played in small two-

three person student groups. The objective of the game is to establish, run, and manage 

hotels in the virtual city of Pekunia (Latin for money). The fictional environment pre-

vents players from making pre-game assumptions based on actual hotels and cities. The 

starting situations are the same for all player teams. They start with a modest amount 

of capital and the desire to create a successful hotel. In the initial stage, teams can 

choose a different starting location for their hotels. Their decision has long-term con-

sequences. Information about the demographics and economics of each location are 

provided quickly and tied to planning and budgeting activities. The game consists of 

16 decision rounds, during which the players have to manage their businesses to make 

them thrive. As the game develops, players must make increasingly complex decisions 

and dynamic game scenario. 

2 Target audience 

HOTEL STARS is a computer-aided simulation game created as part of a program 

to teach basic of economics and management, addressed to secondary school students 

or entry level college students. The game and the program aim to teach fundamental 

knowledge about economics and business –through the game itself, as well as through 

the accompanying teaching materials and exercises. 
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3 Time frame of the game 

Minimum of 1,5 hour and maximum of 3 hours is need to experience the game 

4 Technical requirements  

The game is played on-line so internet connection is required. Participants need to 

bring devices capable of the using on-line browser with screens larger than 6` - opti-

mally laptops or tablet devices. However, large screen smartphones will work too. 

 

 

Acknowledgement  
The full game has been described in an article in Simulation & Gaming Journal as 

follows. 
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Abstract. In consensus building process, if each actor sticks to one's own view-

point, interactive dialogue cannot be achieved. The term "wadakamari" in this 

paper means to switch one's own viewpoint one after another without seeing it as 

perfect. We design and carry out "Wadakamari gaming" which promotes players 

have wadakamari in consensus building process and make proposals for a better 

consensus building way. In this research, we focus on the concept of contingency 

as a factor that causes wadakamari. The contingencies concerning both the di-

lemma structure of the consensus building problem and differences of viewpoints 

between people seems to promote subjects have wadakamari. Therefore, in this 

research, we design Wadakamari gaming in which players deal with a dilemma 

problem with compact city as the theme and aim for consensus building. We 

evaluated players' behavior by preparing six indicators concerning wadakamari. 

As a result, it became clear that the players are easy to have wadakamari by con-

fronting the emphasized dilemma structure or facing differences between the 

players' viewpoints. In addition, consistency was confirmed between the 

wadakamari indicators. In real consensus building, it is important to promote 

wadakamari by emphasizing the problem's dilemma structure, or securing diver-

sity of participants' viewpoints. 

Keywords: Consensus Building, Wadakamari, Contingency. 

1 Significance of Wadakamari in Consensus Building 

In consensus building process, if each actor sticks to one's own viewpoint, interactive 

dialogue cannot be achieved. Adachi [1] analyzes a case of public project in which the 

government does not try to "dialogue" with the opponents and attempts to unilaterally 

"explain" the public nature of the project. This is not a problem occurring only between 

governments vs. residents. Even if the residents discuss between themselves, if each 

people sticks to one's own viewpoint, "dialogue" will not be achieved because express-

ing opinions from a biased viewpoint can be an "explanation" rather than "dialogue." 

In gaming research, standing at other players' viewpoint through role exchange has been 

regarded as a major function of gaming. On the other hand, viewpoint switching em-

phasized in this research is to consider a problem by perpetual switching viewpoint one 

after another without see his/her original viewpoint as perfect. In this article we express 
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the viewpoint switching on a problem by Japanese word "wadakamari". In Japanese-

English dictionary, "wadakamari" is translated as grudge or lingering sense, but these 

do not express nuances of the word well. If you translate the explanation of 

"wadakamari" in a Japanese dictionary "Shin-meikai-kokugo-jiten" into English, it be-

comes "a shikori that sticks in one's throat." Shikori has the pathological meaning of 

lump, or the mental meaning of bad after taste. In this research, we would like to em-

phasize the nuance related to the difficulty of seeing the whole of "lump that sticks in 

one's throat." By doing this, we use this Japanese as a word with a positive meaning as 

"a mode of thinking deeply." In this research, "wadakamari gaming" is designed and 

implemented as a gaming that promotes wadakamari in consensus building process. 

The objective of this research is to make a proposal for "better consensus building" 

through evaluation of this wadakamari gaming. 

2 Contingency That Causes Wadakamari  

In this chapter, we clarify the meaning of viewpoint switching through a famous di-

lemma. In trolley problem, the rail is divided into two at the end of the runaway truck, 

and there are workers ahead. If the trolley goes on , it will kill four workers. If you draw 

the lever and the trolley goes to the right, you will kill one worker. Should you draw a 

lever or not? If you take the position of Utilitarianism, by the criterion of "maximum 

number of greatest happiness," you get a solution to save 4 people at the expense of one 

person. However, Kantian theory of duty can criticize the inappropriateness of counting 

the value of human life. This kind of situation such as "the problem cannot be solved 

from one viewpoint" can be expressed that "the problem has contingency." Tsujishita 

[2] discusses the meaning of contingency while comparing it with uncertainty. Uncer-

tainty means that "you cannot determine which option will be chosen from a group of 

options." For example, the weather tomorrow is sunny, cloudy or rainy is a certain set 

of options, and we do not know which the actual weather is until tomorrow. On the 

other hand, contingency is "it cannot be determined at any level". For example, snow 

falling in the middle of the summer is usually not included in the option group at all. 

Dilemma situation has contingency in the sense that nobody can capture the full picture 

of the problem from one viewpoint. In other words, if you answer from one viewpoint, 

new questions are raised from an unexpected viewpoints, and it is impossible to obtain 

a fixed solution. Based on the above, we define "wadakamari" as following: "in the face 

of contingency, reciprocating between various viewpoints to solve the problem or per-

suade others." Although Kitani et al. [3] introduce contingency into gaming, our study 

has originality in making some indicators to evaluate the participants response. 

3 Wadakamari Gaming and Its Evaluation Framework 

In wadakamari gaming, players discuss each other to build consensus on the theme "do 

you agree or disagree about making local cities compact cities?"  This is because com-

pact city problem can be seen as a sort of dilemma. In recent years, Japanese govern-

ment is promoting introduction of compact city. Although compact city is expected to 
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improve the convenience of rural areas and raise the economic efficiency of them, on 

the other hand there is also concern about the withdrawal of regional services in the 

original residential area, and as a result liberty of residence can be restricted. Also, with 

the withdrawal of villages in the middle mountain area, it might become difficult to 

manage mountains and forests. From the above, it can be said that the compact city has 

a dilemma structure such as "improvement of convenience vs restriction on liberty of 

residence" or "economic efficiency improvement vs environmental difficulty". It can 

be said that this is a dilemma structure because the disadvantages cannot be offset by 

advantages. The compact city is a real social problem with a dilemma structure, and it 

can be said that it is appropriate as a theme of wadakamari gaming. 

Table 1. Indicators related to wadakamari. 

Number Indicator Meaning of indicator 

1 
Ambiguity of pros and cons 

tendencies after discussion 

People with wadakamari cannot have a clear ap-

proval or disapproval position because their view-

point is not determined. 

2 
Not speak actively in discus-

sion 

People with wadakamari cannot positively speak 

because the viewpoint is not determined. 

3 

Cannot consent to the group 

conclusions of pros and cons 

from the bottom of one's 

heart 

Even if people with wadakamari can logically 

consent to the group conclusion of pros and cons 

from one viewpoint, he/she cannot consent to it 

from the bottom of one's heart because he/ she can 

find problems from other viewpoint.  

4 

Reasons for pros and cons 

include reference to contin-

gency 

People with wadakamari are conscious of the in-

clusion of contingency in the problem. 

5 

Reasons for pros and cons 

include comparative judge-

ment (this is an indicator re-

lated to resolution of 

wadakamari) 

It is theoretically impossible to solve the dilemma 

problem by comparative judgement. Nevertheless, 

if he/she has solved the problem by comparative 

judgement, he/she has forcibly resolved 

wadakamari. 

6 

After the discussion, the 

number of viewpoints  in-

crease 

Because someone with wadakamari tries to 

reciprocate between viewpoints, he/she will 

acquire new viewpoints. 

 

By the way, as defined above, wadakamari is a state of reciprocal movement between 

viewpoints, and it is very difficult for researchers to directly observe it. Therefore, in 

this study, multiple indicators shown in Table 1 are used. Although these indicators are 

not variables that directly express wadakamari, if wadakamari occurs, it can be ex-

pected that a characteristic trend will be seen in these indicators. In this sense, 

wadakamari is positioned as a "construct" in psychology research. The construct itself 

cannot be directly observed by researchers, but by paying attention to variables that can 

be related to the construct, it is possible to indirectly approach it. If each indicator is 
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viewed alone, it is difficult to judge whether wadakamari really occurs or not. For ex-

ample, Indicator 2 may not indicate wadakamari but may only indicate that he/she is 

shy. However, if Indicator 2 correlates with other indicators, it will be difficult to ex-

plain by his/her shyness. In other words, as the indicators correlate with each other and 

are consistent, it can be said that the relevance of wadakamari indicators is high as a 

whole. By the way, for indicators 1, 4 and 5, only pros and cons or the reasons after 

(not before) discussion are used as indicators. This is because we are paying attention 

to the impact on players throughout the entire gaming.  

We will also evaluate what kind of situations cause wadakamari. What should be 

noticed here is the contingency of the dilemma itself (the problem cannot be completely 

solved), and the contingency of the dialogue in consensus building process (cannot suf-

ficiently persuade others with different viewpoints). In this study, it is thought that 

wadakamari is generated by these contingencies. Therefore, we pay attention to how 

the degree of emphasis on the dilemma and the differences of the viewpoints with other 

players in the discussion is related to the occurrence of wadakamari.  

Some explanation is necessary for the contingency of dialogue. Here, the viewpoint 

of each player is identified by analyzing the text data for the reason of approval / dis-

approval. There are seven categories of viewpoints: (1) improvement of convenience, 

(2) improvement of economic efficiency, (3) infringement on liberty of residence, (4) 

insufficient environmental conservation, (5) viewpoints opposite to either of (1) to (4), 

(6) original viewpoint (logical),  (7) original viewpoint (non-logical). Network analysis 

is used to evaluate the differences of viewpoints among players within the group. Con-

nect players with the same viewpoint and consider the number of edges connected to 

each player (called "degree centrality") as the degree of sharing of viewpoints with 

other players. Conversely speaking, a player with a lower degree centrality (for exam-

ple, player E in Fig.1) can be regarded as having a large deviation from the other players 

and thus facing contingency of the dialogue. Since the content is not uniform for (5), 

(6) and (7), we check the original text one by one to judge whether it is the same view-

point or not. 

 

Fig. 1. An example of network analysis (DC means degree centrality). 

4 Implementation and Evaluation of Wadakamari Gaming 

4.1 Implementation of wadakamari gaming  

Wadakamari gaming has been implemented on December 4, 11, 18, 25 on 2017. The 

participants are students who attend the subject "Science of decision making" in 
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Tohoku University (most of them are first-year students). Participants are divided into 

4 classes and each class play the gaming at rotation (players in each class play gaming 

once). Each class consists of ten groups, and one group consists of 1 facilitator and 

about 6 players. Facilitators are also students, but they are instructed not to express their 

own opinion and behave as a neutral moderator. Excluding facilitators, there are 223 

players in all. 

Players receive an explanation about compact city first. In the explanation, in order 

to make the players aware of the compact city's dilemma structure, we explain mainly 

the merits and demerits of compact city mentioned above. Next, each player writes 

down the opinion of approval or disapproval of the compact city in questionnaire. Next, 

discussions are held within each group, and group conclusion is formed on approval or 

disapproval of compact city (about 40 minutes). The participants are told not to depend 

on majority vote and convince the other players by dialogue. They are permitted to 

decide approval or disapproval with some conditions if they cannot make a final con-

clusion. As is described below, some groups are told to discuss in accordance with the 

discussion points. After the discussions, each group announce the conclusion of con-

sensus formation within the class, and finally again asked in questionnaire about the 

pros and cons, the reason, the degree of satisfaction to the conclusion etc. 

Depending on the class, the degree of emphasis on the dilemma structure is changed. 

This is to check how emphasis on the dilemma structure exerts influence on 

wadakamari occurrence. The pattern of dilemma emphasis degree is as shown in Table 

2. "Discussion points" in pattern 2 are "why is it necessary to improve the local lifestyle 

convenience and economic efficiency?" and "the compact city infringes the liberty of 

residence and it might become difficult to manage forests and mountains. What kind of 

adverse effect will we have on our lives and society?" By setting these points, it is 

thought that discussion will be easy to concentrate on elements related to the dilemma 

structure. The large size minute paper of pattern 3 is for facilitators to write down the 

content of the discussion about each discussion point and to share the contents within 

the group. This will also make it difficult for the players to forget the dilemma structure. 

In the 4 classes, 2 classes played with pattern 3, so the number of players is different 

(pattern 1 is 58, 2 is 57, and 3 is 108). 

Table 2. Dilemma emphasis pattern 

Pattern Method of dilemma emphasis Degree of emphasis 

1 Present typical pros and cons opinion about compact city Weak 

2 Pattern 1 + present discussion points Medium 

3 Pattern 2 + use large size minute paper Strong 

4.2 Evaluation of wadakamari gaming  

The summary of data is shown in Table 3. There are many players who could actively 

speak and many think the discussion time was reasonable. Regarding the pros and cons 

tendencies, there are relatively many people who agree with compact city before dis-

cussion, and this tendency becomes clearer after discussion. Although many players 
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consent to the group conclusions, if asked "from the bottom of your heart?" this ten-

dency shifts to "can't consent to." Table 4 shows the tendency of text data about the 

reasons for approval or disapproval (the authors coded the text data). The number of 

both "have references to contingency" and "include comparative judgement" have in-

creased after discussion. However, there is a problem that the number of people before 

the argument is originally small in the first place, which will be discussed later. The 

average value of the number of viewpoints has decreased through discussion. This 

might be because there is a tendency to omit the reasons for approval as they are asked 

the same question twice (before and after the discussion).  

 Next, we will analyze the relation between indicators of wadakamri and other vari-

ables. Here, conversion is added to index 1. Indicator 1 is, as it were, an indicator of 

neutrality regarding approval or disapproval. Therefore, we set 1, 5 as 0, and 2, 4 as 1, 

and 3 as 2, and make it an ordinal variable of 0, 1, 2 so that the value increases as it 

becomes neutral. 

We confirm the relationship between the occurrence of wadakamari and emphasiz-

ing the dilemma situation (contingency of the dilemma) and deviation of viewpoints 

with other players in the discussion (contingency of dialogue).  We conduct multiple 

regression analysis with the wadakamari indicator as the objective variable. The results 

are shown in Table 5. Here, the results of only indicators 1 and 6 are shown because 

they are significant results. From this result, it can be seen that there is a tendency for 

wadakamari to occur as the contingency of the dilemma and the contingency of the 

dialogue are strong. 

 

Table 3. Summary of representative question items (number of subjects) 

Question 1 2 3 4 5 

Were you unable to actively speak at discussion? (indicator 2) 

（The closer 5 is "could not speak actively." The closer 1 is 

"could speak actively." The actual question was reversely asked 

such as "were you able to actively speak at discussion?"） 

49 82 41 14 0 

Was discussion time just right? 

（The closer to 1 it is too short. The closer to 5 it is too long.） 
0 27 116 28 15 

The pros and cons of compact city (before discussion)  

(The closer 1 is agree. The closer 5 is disagree) 
17 90 19 60 1 

The pros and cons of compact city (after discussion) 

(indicator 1) 
47 69 25 44 2 

Are you not able to consent to the discussion group conclusion?  

（The closer to 1 is able to. The closer to 5 is not able to. The 

actual question was reversely asked such as "are you able to con-

sent to the discussion group conclusion?"） 

117 58 6 6 0 

Are you not able to logically consent to the discussion group 

conclusion? 
107 61 14 5 0 

Are you not able to consent to the discussion group conclusion 

from the bottom of your heart? (indicator 3) 
85 69 22 11 0 
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Table 4. Characteristics of reasons of pros and cons 

 Have references to  

contingency (indicator 4) 

Include comparative  

judgement (indicator 5) 

viewpoints num-

ber(average) 

Before discussion N = 2 N = 23 1.4 

After discussion N = 24 N = 38 1.1 

 

Table 5. Multiple Regression Analysis with indicator 1 and 6 as the objective variable 

 Dilemma emphasis 

pattern 

(The larger the di-

lemma is emphasized) 

Degree centrality 

(The smaller, the greater 

the difference in view-

point with other players.) 

adjusted R-

squared 

Indicator 1 

(degree of neutral) 
0.190*** -0.263*** 0.090** 

Indicator 6 

(viewpoints' increase) 
0.153** -0.174** 0.040*** 

   Note: *** p<0.01   ** p<0.05 

 

Finally, we check the consistency between wadakamari indicators. However, due to 

the limitation of the pages, only a table that shows both the tendency of consistency and 

inconsistency is presented here. Bold letters show consistent results, and underlining 

indicates inconsistent results. For indicators 2 and 5, 3 and 4 are consistent results. 

However, for 2 and 4, it is consistent that the value is negative, but it is not significant. 

Also for indicators 3 and 5, the positive values are consistent, but they are not signifi-

cant. 

Table 6 summarizes the consistency between indicators. "√" means values of corre-

lation coefficients are consistent and significant. Blank cells are not significant, but the 

signs of the values are consistent, and "X" is not significant and the signs are not con-

sistent. "-" is the cell omitted because of duplication is. There are many blank spaces 

for indicators 4 and 5, but this is considered to be caused by the fact that the number of 

corresponding samples is small for indicators 4 and 5. We extracted attitudes about 

indicators 4 and 5 from the text answer about the reasons for approval / disapproval. 

However, rather than "the reason for approval / disapproval," it may have been good to 

ask a more mental attitude such as "reason for consent". Regarding indicator 6, there 

are almost no consistencies with other indicators. This is probably because the indica-

tors other than indicator 6 are those showing the state of being wadakamari, whereas 

the indicator 6 indicates a viewpoint change as a result of wadakamari. In other words, 

the former is "thinking process" and the latter is "adaptation to the present situation as 

a result of thinking". The difference of the meaning of the indicators may have resulted 

in the weak relationship between the indicators. 
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Table 6.  Consistencies of indicators 2, 3 and 4, 5 

 Indicator 4 Indicator 5 

Indicator 2 -0.012 -0.140** 

Indicator 3 0.148** 0.025 

Note:  The numbers are Kendall rank correlation coefficient     **<0.05 

 

Table 7. Consistencies of each indicators 

 Indicator 2 Indicator 3 Indicator 4 Indicator 5 Indicator 6 

Indicator 1 √ √ √ √  

Indicator 2 - √  √ X 

Indicator 3 - - √  X 

Indicator 4 - - -   

Indicator 5 - - - -  

5 Conclusion 

In this research, from concerns about the establishment of a dialogue in consensus 

building, we designed, implemented and evaluated wadakamari gaming which pro-

motes viewpoint switching. It became clear that wadakamari is easy to occur if the 

dilemma situation is emphasized or viewpoints for the problem is different from other 

people. In addition, it was shown that there is some relevance in wadakamari indicators.  

In the real consensus building situation, it is necessary not only to provide objective 

information on the problem but also to express the dilemma structure of the problem or 

make participants discuss others with different viewpoints in order to promote 

wadakamari. In that case, moral philosophers and political philosophers can play im-

portant roles because they are good at analyzing and sorting out the situation in the 

terms of people's values or viewpoints. However, wadakamari is only a mode of think-

ing deeply about a problem. It is necessary to design another gaming in which players 

with wadakamari finish wadakamari at some point and head toward problem solving. 
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Abstract. We are living in an era of diversity. Globalization has made it easier 
for people to move not just across the border but rather across the world, thus 
there are many ongoing issues with social cohesion and immigrant integration in 
urban neighborhoods.   Immigrant integration as suggested by the IOM is a two-
way process, which includes both the immigrant and the host society. Research 
has pointed out that the promotion of diversity in local neighborhoods is one of 
the integral solutions for immigrant integration. However, past evidence suggests 
that Thai people have a terribly limited understanding of the notion of diversity, 
and many of them still have prejudice in regard to migrant workers.  The objec-
tives of this research are 1) To evaluate the residents’ perception of understanding 
and acceptance toward the concept of immigrant integration and neighborhood 
co-existing diversity 2) To find out the effect of a gaming simulation on the res-
ident and the immigrant. We introduce the Diverse Arrival Game as a game to 
promote diversity and immigrant integration. We implemented the gaming sim-
ulation along with pre-test and post-test questionnaires in a diverse neighborhood 
in Chiang Mai. The results show that the game improved perceptions in both 
groups toward neighborhood diversity. The game has the ability to promote mu-
tual understanding among the local stakeholders and prompt the acceptance of 
the diversity concept that stimulates a powerful dialogue and ultimately leads to 
a new local initiative for diverse neighborhood planning.  

Keywords: Diversity, Immigrant integration, Gaming simulation, Neighbor-
hood planning  

1   Gaming simulation as a tool to promote immigrant 
integration  

Gaming Simulation (GS) is a reproduction of reality. On the complex relation between 
simulation and reality, Rizzi described that “The one that seems to be the most appro-
priate is gaming simulation: a gestalt (form, scheme and representation) where a sig-
nificant model of reality (simulation) is working (on the basis of rules) due to partici-
pants’ decisions (players/ roles).” The description is an elaborated version of the defi-
nition by Duke (1974) “that attributes to gaming simulation the function of a continu-
ously updated physical, symbolic, conceptual etc., map. This map becomes the only 
instrument capable to reach the idea of the present and of possible futures” [5]. 
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The concept of the gaming simulation that is related with this study was mainly con-
sidered in two aspects, the first one is a tool for learning and second one is about a 
collaboration improvement tool. There have been many studies about gaming simula-
tions and a lot of them showed that gaming simulations could be applied as both a 
learning tool and a communication tool together. There are a variety of advantages of 
GS in the aspect of learning tool. In addition to that in the view of many scholars, gam-
ing simulation allows participants to develop a global perspective, to connect learning 
with real-world situations and to get close to the realities of a sophisticated world [2].  

As a communication tool to improve collaboration, gaming simulation makes com-
plex information simple and understandable and game is a tool to structure communi-
cation in complex situations, discussion and brainstorming, exchange of thought, 
knowledge, information and opinion. Crucially for diversity context, GS shows more 
capability to consider diverse perspectives on the problem at hand than do various other 
types of media. As stated by Duke “the multilogue, variety of interpersonal interactions 
(such as persuasion and negotiation) occur quite naturally among game players” [1]. 
The nature of gaming was exceptionally helpful when we are trying to create mutual 
partnerships among a wider variety of stakeholders. 

As seen in the former studies about gaming simulation, it has the advantages of a 
knowledge transfer tool. It is also a good communication tool for the player who par-
ticipates in a gaming simulation activity. Thus, it is very suitable to be applied as an 
introduction tool to the concept of diversity and the dynamic of migration. The gaming 
simulation in this research has efficacies as learning and as a communication tool. 

As learning or education tool, gaming simulations offer the benefits of both experi-
ential and generative learning, that provide an enhanced learning experience which, in 
this case, it is about the concept of diversity and immigration integration. Promsaka 
also believed that the simulation is a communication technique, which is capable to 
convey a message that falls in-between the understandable simplicity for the public and 
the expert-level difficulty. Additionally, this simulation technique can be used as a com-
munication tool for urban planning and design in which it can be transferred from a 
traditional computerized simulation into the gaming simulation. Promsaka further 
pointed out that a sophisticated simulation, which provides a complex aspect of reality 
can be represented by a pleasant and enjoyable game. Gaming simulation offers the 
players a chance to play and make changes to a mock-up of reality, in order to broaden 
and deepen their understanding of the reality that surrounds them. Besides, “the gaming 
simulation offers representatives of stakeholders the opportunity to meet each other, 
discuss and exchange their different information and opinions on a specific issue, which 
enable a fruitful communication avoiding a risky judgment on wrong terms” [4]. 

2   Game design and mechanism 

The processing mechanisms of the game are as follows: 1. The immigrants are moti-
vated by jobs and quality of living, afterward they migrate to the city (Arrival City), 
resulting in 2. The lack of urban resources/ utilities such as healthcare, police, electric 
power, subsequently the player needs to 3. Utilize land use management as a main tool 
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to try to plan the land use policy, develop the infrastructure and control the vulnerability 
and lastly, 4. There will be a chance for every player to take part in mayoral election 
(See Fig. 1).   

 

 
Fig. 1. Processing mechanism 

The game board is square in shape with the circular shape of a town center in the mid-
dle, the land parcels in the game are owned by both the public (in this case government) 
and private (investor). All the players will take part in managing the land; for their 
income, for their house, etc. Accordingly, the topic of urban migration was changed to 
international immigration into the local neighborhood to make it more appropriate for 
the case study of Thailand. All the players from the 4 different roles of immigrant, 
resident, investor, and government have to take part in the development of the city (Ar-
rival City). The government is the main allocator of the city policy and land manage-
ment, the investor is the job contributor in the city as well as developer of the land, 
lastly, the resident and immigrant have to compete for the jobs and the accommodations 
in Arrival City. After all the players take action according to their roles, all four teams 
are obliged to come together to participate in city planning, which they must try to find 
solutions for Arrival City together. Each turn becomes increasingly challenging as 
greater waves of immigrants continue to come into the city that could cause additional 
problems and disruption to Arrival City. As the players are not experts in the field of 
planning, in the game we provide option cards for them to help them make decisions. 
For example, the government team can choose to provide incentives to the investor, 
adjust the property tax, or evict the illegal settlement, etc. Moreover, as the role of gov-
ernment is peculiarly complex and they have to consider several more issues than the 
others, the government role is granted access to the computerized Excel sheets that 
provide detailed information of the situation of Arrival City, such as the consumption, 
crime index, city vulnerabilities, etc.   

Throughout the mechanism of the game, it will be extremely difficult for the players 
if they decide to play and make decisions only within the role they play, thus they need 
to learn to work with each other, and eventually realize that they can also live and work 
with immigrants, wherewith they understand the role of immigrant in an urban system 
(See Fig. 2). 

The neighborhood we implemented the game in was Wat-ket neighborhood, the 
only neighborhood in Chiang Mai that contains 4 religious buildings (Buddhist temple, 
Sikh temple, Christian church and Muslim mosque) from 4 different religions and also 
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has many nationalities such as Chinese, Thai, Cambodian, and British residing in it. 
Traditionally, it was a very harmonious neighborhood with the residents of all groups 
coming together to do various local activities. But recently, with increasingly diverse 
newcomers, all of the people started to drift apart. The date of the activity was on the 
7th February 2016, and the follow up interview was on the 5th March 2016. The main 
languages of the activities were English and Thai. 
 

 
Fig. 2. Game mechanism 

We tried to have as diverse as possible group of samples for the research through the 
snowball method. Our research samples included people from 13 countries, who iden-
tified their ethnicity as: Thai, Chinese, Japanese, British, American, German, Italian, 
Taiwanese, Spanish, Australian, Burmese, Lao, and Cambodian. The largest ethnic 
group among the immigrants was Burmese. Interviewees’ duration of stay in the neigh-
borhood varies from a few weeks, months, a couple of years, to several decades. The 
longest consecutive durations of stay in the neighborhood are 31, 27, 25 and 20 years. 

There were 57 women and 43 men. Most samples are between 31-45 years of age. 
The second largest age group is 46-60 years old. We also had people aged 18-30 and 
over 60. The youngest four samples were 18, 23, and 24 years old, while the eldest 
three were 68 and 70. The group contained persons who live by themselves, couples, 
single-parents, couples with children, a multigenerational family, and people who live 
in a form of shared housing (e.g. shared house with relative). The largest groups of 
interviewees live alone, have a partner and children, or are single parents with children. 

In terms of the socio-economic status (SES) of the samples, referring to income and 
education levels and type of occupation, the sample is quite diverse, but the majorities 
are in a lower-middle or middle SES with at least a high-school degree. Albeit, as our 
aim is to promote the notion of diversity and immigrant integration, all of these attrib-
utes of the sample will not be the main consideration of our research but we rather 
consider each one of them as one individual, and focus on the impact of the gaming 
simulation on their perception toward neighborhood diversity, and the difference in de-
gree of impact between immigrants and Thai residents instead. 

In order to measure the impact of the gaming simulation on their perception toward 
neighborhood diversity, we conducted a pre-test questionnaire asking them to rate from 
1. Strongly disagree 2. Disagree 3. Neutral 4. Agree and 5. Strongly agree with these 
following quotations: 1. It is good to live near people who are different, 2. We should 
promote more diversity in our neighborhood, 3. Urban planning is related to immigrant 
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integration, 4. We should be more open to immigrants, 5. Our neighborhood is diverse 
and 6. Immigrants are an integral part of urban development. 

After that, we randomly assigned them to 5 groups of 20 people (10 immigrants, 10 
native residents) then in each group they formed a team of 5 people (must include both 
immigrant and native) to play the 4 roles of the game. The game session took around 2 
hours for every group and after the game we asked them again to do the same question-
naire for the post-test.  

3   Effect of the game on resident perception 

In this chapter we will investigate the different results of the Diverse Arrival Game. As 
there was a huge gap between the immigrant and native resident samples’ perception, 
we think it is necessary to show three different figures, which elaborate three sets of 
sample group as follows; figure 3 shows all 100 samples, figure 4 represents the pre-
test and post-test results of immigrant group perception toward diversity, and figure 5 
shows pre-test and post-test results of the native resident perception toward diversity.  

Overall, there were improvements in all of the resident’s perception toward diversity 
as follows: 1. “It is good to live near people who are different” from neutral (2.50) to 
agree (4.00), 2. “We should promote more diversity in our neighborhood” from neutral 
(2.50) to agree (3.78) 3. “Urban planning is related to immigrant integration” from dis-
agree (2.49) to agree (4.20) 4. “Our neighborhood is diverse” from neutral (3.21) to 
agree (3.56) and 5. “Immigrant is an integral part of urban development” from neutral 
(2.88) to agree (3.56). There was no significant change in “We should be more open to 
immigrants” as it remained neutral (2.50, 3.36) (See Fig. 3). The residents perceived 
that there is the need to promote diversity and that living with people who are different 
is not such a bad idea. This is crucial, as we learned from the study of IOM. We made 
a breakthrough if we considered the general attitude towards the migrants. Moreover, 
residents also thought that urban planning connects with immigrant integration; this 
change of attitude will create a huge impact on the community.  

 

 
Fig. 3. Pre-test and post-test results of resident perception toward diversity (N=100) 
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The starting point of the immigrant group was relatively higher than that of the native 
resident especially in these categories 1. “We should be more open to immigrant” 2. 
“Immigrants are an integral part of urban development” 3. “Our neighborhood is di-
verse” (all in agree level 3.40, 3.66 and 4.00 consecutively) thus we cannot witness any 
major change to them (4.00, 4.00 and 4.12). However, for the remaining three, there 
were significant changes 1. “It is good to live near people who are different” from neu-
tral (3.00) to agree (4.30), 2. “We should promote more diversity in our neighborhood” 
from neutral (3.20) to agree (4.38) 3. “Urban planning is related to immigrant integra-
tion” from neutral (2.78) to agree (4.40) (See Fig. 4). Besides the three categories in 
which they agreed already, the immigrants changed their mind that it is good to live 
with people from different backgrounds, together with that there should be the promo-
tion of diversity in the neighborhood and urban planning can be one of the tool to deal 
with immigrant integration. 

 
 

 
Fig. 4. Pre-test and post-test results of immigrant perception toward diversity (N=50) 

The residents in our research were not much different from the majority of the nation 
when it comes to perception toward the immigrants as well as their understanding of 
the urban diversity concept. We can clearly see the negative feelings of the residents in 
their pre-test as follows: 1. “It is good to live near people who are different” disagree 
(2.00) 2.  “We should promote more diversity in our neighborhood” disagree (1.80) 3. 
“Urban planning is related to immigrant integration” disagree (2.20) 4. “We should be 
more open to immigrant” disagree (1.60) and 5. “Immigrants are an integral part of 
urban development” disagree (1.76). But the game seemed to help them agree that it is 
good to live near people who are different (3.70) and that urban planning is related to 
immigrant integration (4.00). Nevertheless, the perceptions just became neutral in the 
following three: 1. “We should promote more diversity in our neighborhood” (3.18). 2. 
“We should be more open to immigrants” (2.72). 3. “Immigrants are an integral part of 
urban development (3.00). As per “Our neighborhood is diverse” there was not much 
change, remaining neutral (2.76, 3.12) (See Fig. 5). 

The differences between the immigrants’ perception and residents’ perception are 
not that surprising, as they are supported by existing literature about immigration in 
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Thailand. However, if we consider the impact of the change to their perception, there 
was a higher degree of change in the resident group, notably, they could agree to live 
in the vicinity with people who are different from them. However, they are still reluctant 
to be more open to immigrants, as the overall results in this case shows that they still 
remained neutral. This may be related to the chance to encounter and interact with the 
immigrant directly. 

The following statements from participants might clarify these results. “Now I think 
that it is quite good to live in the area with many different kind of people but we need 
more occasions to interact with them too, otherwise, there will still be the bad stereotype 
about some of them still” (R3, F, 27, Native resident), “Before, even though we have 
been living for 4 years now, we rarely talk and interact with the local Thais, this game 
event gave us a great chance to do that, and it also helps us by pointing many issues we 
(immigrant) have been experiencing” (R28, F, 37, Immigrant).  

 

 
Fig. 5. Pre-test and post-test results of native resident perception toward diversity (N=50) 

4   Discussion and final remark 

The results show that the game can improve perceptions among both of the groups 
toward neighborhood diversity. One of the most prominent attributes of the game is the 
ability to promote mutual understanding among the local stakeholders and later on stim-
ulate a powerful dialogue that eventually leads to the new local initiative for diverse 
neighborhood planning. 

According to the experiment results, The Diverse Arrival Game shows a very good 
potential as an education tool for immigrant integration and neighborhood co-existing 
diversity. Players also learn about land use planning and its relation with the immigrant 
phenomenon. It has proved to be a very attractive tool for urban planners, to use as a 
tool to teach people about land use management planning, it might be able also to sim-
plify and attract more stakeholders to join the planning process.  

Gaming simulation is also an excellent communication tool due to the mechanism 
of the game that enables the players to put themselves in other peoples’ shoes, and in 
our case the role of immigrant and resident, likewise, gaming simulations make the 
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environment of the interaction more relaxed and friendly.  It has potential to help the 
majority of Thai native residents understand the difficulty of being immigrants them-
selves, and begin to consider more about the immigrants circumstances. And as strongly 
valued by Duke and Rizzi, gaming simulation can possibly be an alternative language 
for urban planning/ design. Importantly, one of the most notable attributes of gaming 
simulation as a tool for immigrant integration and co-existing diversity is that it can 
stimulate mutual understanding and concerted respect among the residents. This is one 
of the ways that we can move beyond the clichéd stigma of dissimilarity, let it be socio-
economic, age, or sexual difference and truly pursue the notion of diversity.  

Ultimately, we have to remark that for further study the virtual reality need to be 
carefully investigated. As some studies started to explore into the issue of virtual space, 
Kesten noted that “the use of social media, virtual spaces, networks and platforms was 
mentioned by many immigrants, across age, gender, class and ethnicity, as a key instru-
ment to keep up-to-date with activities and social networks in their neighborhood, and 
to build local social cohesion. The usage of new technologies and new media seems to 
cut across generations.” [3]. In the decades to come, the border between the real world 
and virtual world will keep diminishing, various scholars are suggesting that we are 
moving into technological singularity and new virtuality, this will also be another co-
lossal change in human history. Perhaps, in that transcendent society, the social setting 
will change. We might need to strive for new way of integration, as there will not be 
only one single ideal image or a small portion of them. But rather people can accept 
several idealities and recognize the differentiated entity1. Before that age comes, gam-
ing simulation seems to be the best tool we could turn into for the concept of multilarity 
with Mitchell suggested instead of the singularity2. Gaming simulation, with the proper 
development process, implementation and debriefing, can be both a technical and me-
chanical filter, which can assist us for the integration of the two visual and actual worlds 
altogether, in the time that the boundary between the two reality is not so clear as it 
used to be a decade ago anymore. 
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1 Introduction 

The use of gaming simulation in urban planning has a new renaissance but few of 

them are really followed by what is "debriefing" for an Urban Gaming Simulation 

(UGS): the practical applications directly on the design process. 

The paper describes a project of the design and construction of a school park and 

playground destroyed by the quake of 2012 in Emilia-Romagna, Italy and the crucial 

role of one frame UGS “City of Emotions” (Rizzi and Sidoti, 2004). In 2016 the Park 

was awarded at the 6th edition of “Città per il verde” for the innovative approach of 

design and management among other reasons. 

2 Objectives 

The purpose of this paper is to analyze how UGS can be helpful in the co-design of 

public space. 

Therefore, we first briefly describe the context and case study. Then, we describe 

our experience with the specific adaptations and relay feedback from the participants 

with regard to the relevance and success of our interventions. 

Finally we discuss “City of Emotions” as an example of tool of public space design 

specific case as a reconstruction plan. 

3 Background 

A series of quakes on May 20 (M 5.9) and 29 May (M5.8) and June 3 (M 5.1) in 2012  

struck Emilia one of the most strategical areas for Italian economy (2% of GDP). 

Damages were serious: 29 victims and 500 injured, 45.000 people homeless and 

900.000 people, 58 municipalities were affected. 

Since the first recovery the reconstruction phase was supported by a participatory 

process. 
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In Novi di Modena the result was a Strategic Plan1 and during the process one of 

the most interesting results achieved was the reconstruction of the school and its park 

and playground. 

One of the most important goals of the Reconstruction Plan was to support and 

help the population to overcome the social trauma of the post-disaster revitalizing 

urban areas and identifying and/or creating new spaces and places as reference point 

for the community. Among different projects since the beginning the reconstruction 

of the school playground and park was seen as really important. 

4 UGS and participatory design 

Participation can make a decisive contribution to the process of appropriation or re-

appropriation of space by individuals who dwell it. It can also provide different ways 

of dealing with individual and collective capacities of perception using gaming simu-

lations among others. They give their contribution to the construction of various and 

sometimes original forms of participation. New forms that do not forget the roles of 

the participating communities, like decision makers and experts, who must create 

ways and options because the participation deploys itself entirely and then to help it 

(the collectivity A/N) to unravel its internal contradictions (De Carlo, 1976). Fixing a 

strong sign is neither necessary nor sufficient to outline the guidelines for the devel-

opment and transformation of an area or territory, especially if the project of that sign 

is not a result, at least partially, of perceived and shared context. To talk about context 

is to invoke a more solid link between citizens and institutions and to educate how to 

understand the complex urban systems in order to make it all possible. (Rizzi, 2011) 

 The planning practice is always searching for approaches that give visibility to 

participatory processes and create the point of connection, exchange and mutual adap-

tation between participation and spatial organization. 

 These are reasons why game becomes equipment of an urban planner. Gaming 

simulation has been used in planning for many decades as an instrument for analysis 

and research. Since the 90’s, the use and production of that instrument has privileged 

the area of participation or, in general, of involvement processes at all levels: infor-

mation, communication, interaction, addressed to citizens as well as groups of inter-

est. 

 Nevertheless it's possible to see a deep gap between theory and practice: rarely the 

results of participatory processes, including UGS, are clearly implemented in the de-

sign. The results rather than included are "nice possibilities/ideas" or ideal goals. 

 It is important to make a distinction between informative top-down processes in 

contrast to the "openness" of effective participation and bottom-up processes. the fact 

that, in the latter, the public administration, rather than community, is the promoter of 

such initiatives, determines limited citizens involvement (Rizzi, Vania, 1996; Rizzi, 

2006). in the last decade administration made a strong and declared willingness to 

1 Comune di Novi di Modena, Relazione sintetica Piano Organico, december 2014. it's the final 

document released by the municipality which includes urban policies, strategies and actions. 

https://www.comune.novi.mo.it/index.php/fatti-il-centro-tuo 
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activate participative planning processes. It was the case of Novi: the municipality 

made clear since the time of the day-after of the earthquake that the Reconstruction 

Plan was going to be accompanied by a Participatory Process. 

 The Strategic Plan was the outcome of it and among the actions there was the deci-

sion to use a participatory design of the school park of the Elementary school build-

ing. 

5 The case study: Elementary school in Novi di Modena 

“A bit of Magic is needed!” it was the slogan of the first meeting in January 2014 of 

the children and parents with facilitators and designers. 

The decision of the facilitators was to use and adapt an UGS used in many differ-

ent cases: from community development to participatory design of public space: “City 

of Emotions”. It is an open frame game.The participants are divided into teams repre-

senting different design team. 

Each group designs their own neighborhood, having in mind a certain emotion they 

feel their real living space gives them or an emotion they would like to associate with 

their ideal living space. Once each group goes through this process, the groups have 

to come together and position all the neighborhoods in the game within the same city 

they all have to live in. 

The idea behind the game “City of Emotions” is that places and spaces can gener-

ate emotions or are associated with emotions. These might vary from individual to 

individual, or between different groups of people. 

The process was structured into three phases: identification of the Feel-

ing/Emotion, composition of the different corners designed, discussion and evaluation 

on the final scenario. 

The main goal was to obtain some proposal that once implemented could give a 

new life to the demolished area of old school and reach the active involvement of the 

children. 

6 Playing "City of Emotions" 

The 3 phases took 40 hours of UGS and design workshops with students 8-9 years 

diveded into 6 classes (3rd grade and 4th grade A,B,C sections) of elementary school 

(January-april 2014), 3 meeting with parents and teachers and 2 public hearing with 

the presentation to the community of the guidelines. 

The students were divided into different teams and they were asked to design an 

ideal corner of the school park and playground instead of a city. The result was the 

detailed drawing of specific “corners”. 

The students were divided into different teams and they were asked to design an 

ideal corner of the school park and playground instead of a city. The result was the 

detailed drawing of specific “corners”. 
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Fig. 1. The sesion of City of emotions. 

2nd phase: Composition, 4hrs per class, april 2014. Evaluation of 3 hypothesis how to 

put together all different corners: as a star, distributed along the path or merged. dis-

cussion and selection of the most suitable. as results the children widened their per-

spective and the inclusion of the park, the playground and the school garden. They 

proposed a sort of green belt where all the designed corners can be distributed. 

Before to enter the 3rd phase the facilitator combined all the proposed solution in 

only one scenario. 

3rd phase: Discussion and final model, 4hrs per class, may 2014. after the discus-

sion of the proposed scenario each class realised a physical model that was merged in 

a final big model. 

Each corner was designed following the suggestions originated by an emotion or 

value identified by children as fundamental for community life. “In Parcobaleno there 

are the corners of “calm”, “cheerfulness” and “friendship” linked to the leisure time; 

the corner “love” devoted to the urban garden; the corner “joy” for free meetings 

accessible to everybody; and finally the “amusement” corner which is dedicates to 

outdoor activities and sports and it’s closed to the gymnasium as completing its func-

tions. 

This model was presented to the parents and citizens of Novi and referendum for 

the name was launched. after the facilitators wrote the guidelines for the realisation of 

the park. The 13th December 2014 after the public process of selection for the Land-

scape designer the final proposal was presented and discussed. 

Works started on 10 march 2016, Parcobaleno was inaugurated on24th september 

2014. The surface of the park is 4.500 square mt. it contains a home on the tree, a 
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basketball camp, a wall for climbing, wifi and other facilities. The realization of the 

Parcobaleno was monitored by the classes trough a diary, interview to the workers 

and discussion in class. At the opening the children recognised that all the emotions 

were recognizable in the settings and features of the new park. 

7 UGS/participatory design: some reflections 

The results of the use of a gaming simulation and the effect of the process are for sure 

positive, looking to the process itself it's possible to recognize challenges and difficul-

ties. 

Starting from the difficulties: 

• to overcome the social "trauma" generated by earthquake, reactivating places 

and building new reference points for the community life; 

• to enhance the creative competencies of children accommodating in the Park 

design their original contents without manipulation. 

About the challenge: 

• to accompany the long time of design and work in progress procedures with-

out to loose or dim the enthusiasm and interest fully grown during the partic-

ipation. 

The process had also strengths: 

• guidelines shared and decided by the entire community 

• originality and feasibility of the project proposals 

• attention payed to future users with different needs and abilities 

innovation and sustainability of the materials used: the paths realised using the de-

bris obtained by the demolition of the schools, park furniture produced using re-

cycled material. 

The Parcobaleno received a special award in the section of Urban Green for the 

"innovative lighting of public space" for the innovative management, energy saving, 

the creativity in the use of enlightenment of different zone of the garden and for the 

original aesthetic sense. 
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Fig. 2.  

8 Conclusions 

It is in this format that “City of Emotions” has proven to be a powerful tool for initiat-

ing and emphasizing participation in real life urban planning processes especially in 

healing social trauma after disasters. 

As result the process obtained: 

1-the population shared an innovative design of public space of high spatial and 

environmental quality and trough the public hearing all the citizens were involved like 

in the choice of the name of the park decide by a public referendum. 

2-the administration decide to apply as general technical guidelines of public space 

design the guidelines produced during the process 

Today Parcobaleno is the most used, popular and livable public park. It brings to-

gether not only kids and pupils but teenagers, elderly and families. The classes use the 

park often as open-air classroom.  

The gaming simulation offers the opportunity to efficient participatory design but 

more important offered to kids severely affected by the view of the ruins of their 

school a new hope of a different and better life after disaster. 
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Abstract. Reading is crucial for learners because they can read for learning or 

pleasure. Reading fiction or reading for pleasure correlated with a greater sense 

of community, a stronger feeling of social inclusion, a stronger ability to enjoy 

social occasions, enhanced openness and talkativeness, and understanding of self, 

peers, and society. To increase extensive reading skills of students, the authors 

used Bibliobattle Game, developed by Tadahiro Taniguchi, to train Japanese stu-

dents. The goal of the game was to select the winner of “Champ Book” in class. 

By playing this game, students had chances to practice reading and presentation 

skills and to make their decision for voting the book they liked. Students learned 

the contents, culture, feeling, thought, behaviors, and attitudes of people through 

the characters in the stories from the books they selected by themselves. Students 

also gained extracting and sharing information skills from this game. 

Keywords: reading, presentation, sociality. 

1 Introduction 

Reading is very important for today living because reading is a mode for your inputs 

so the more you read, the more you learn. Children learn to read, but adults read to 

learn. In adult population, research results revealed that the main motivations for read-

ing were escapism, relaxation, learning, as well as enjoyment of reading for its own 

sake [1]. Another study found that reading for pleasure of undergraduate students was 
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positively correlated with a greater sense of community, a stronger feeling of social 

inclusion, a stronger ability to enjoy social occasions, and enhanced openness and talk-

ativeness [2]. Reading fiction or reading for pleasure was a strong predictor of social 

ability and in particular, a predictor of empathy [3] [4]. Understanding characters in a 

narrative fiction of undergraduate students was related to understanding of real life 

peers [3]. Reading for pleasure has been associated with enhancement of understanding 

of self and other's identities [5]. Reading of college students positively associated with 

increased understanding of own and others’ cultural and world-views.  

Though reading results in great benefit to readers themselves and to society, num-

bers of readers either young or adults have been decreased  [6]. Some young learners 

decreased their satisfaction in reading [7]. Research is accumulating that suggests that 

a growing number of young people do not read for pleasure. Similarly, a number of 

studies have shown that boys enjoy reading less and therefore, read less than girls [8], 

while children from lower socio-economic backgrounds read less for enjoyment than 

children from more privileged social classes [9].  

To help learners to become reading lovers, they should be motivated to read some-

thing which is relaxing, entertaining, and fun i.e. let them read for their pleasure [10]. 

The research results showed that when children, young people, and adults read, stories 

they read educating their feeling and developing their awareness of human behavior 

[11]. The Nestle Family Monitor (2003) [12] found that books help young people un-

derstand different people/cultures, wanted to learn more about new subjects, and en-

couraged them to try new hobbies. Moreover, when asked how they would describe 

reading, half of the respondents described it as relaxing, while a third described it as 

fun. Young adults reported that when they selected the books to read by themselves, 

they had positive experiences and loved those books [13]. As language teachers, the 

authors selected a game to motivate students to read extensively. The game we used 

called “Bibliobattle Game”. 

 

2 Bibliobattle Game 

Bibliobattle Game was developed by Tadahiro Taniguchi in the laboratory of Kyoto 

University in 2007.  Bibliobattle Game is also called “Intellectual Book Review battle” 

in the form of a circus reading meeting-- or study group.  In the beginning, it was often 

organized by libraries in various places, and it has been implemented gradually in 

schools around Japan for examples, in 2016, Bibliobattle Game was implemented in 

junior high school and high school. The purposes of Bibliobattle Game are to improve 

reading and presentation skills.  
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2.1 Learning Process via Bibliobattle Game 

The process system which is presented by Garris, Ahlers, and Driskell, (2002) was 

used in Bibliobattle Game done by the authors to ensure that we applied an educational 

game for our students. See Figure 1 below. 

 

Input  Process  Output 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. The process system centered on a game circle  

From: Garris, Ahlers, & Driskell, (2002). Game, motivation, and learning: A re-

search and practice model. Simulation & Gaming. 33(4), 441-467. 

 

Input: We provided instructional content by training language learning strategies 

focusing on reading strategies for students. This includes word formation, guessing 

meaning of words from contexts, referent terms, skimming and scanning, notes taking 

while reading, summary of reading, facts and opinions, attitudes and tones, and presen-

tation skills. Students used language learning strategies they learned as their tools to 

read, extract and collect information, and delivered the information. What students 

learned from the books they read were varied depended on the types of the books they 

chose. Most of them chose fictions. The authors who wrote fictions mostly put culture, 

knowledge, daily activities, or society trend in their books. Thus, students learned these 

contents from fictions they read automatically. The Bibliobattle Game itself was very 

simple and learner focus because students just chose the book they like, read, and then 

presents the salient points to class. The audiences which were their friends voted for 

each book and the book which got the highest votes was the winner. 

Process: Playing the Bibliobattle Game, students were the persons who ran and 

played the game. Students who presented their books and students who voted for the 

book made their own judgment. While students playing the Bibliobattle Game, they felt 

pleasure, relax, and appreciate in using Japanese language and their Japanese culture. 

After each student finished presenting their book in a small group of 7, their friends 
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who were audiences gave them a vote. The book presented and got highest votes was 

the winner or called the “Champ Book”. Then the winner of each group competed in 

class. All students took the comments and suggestions from their group to improve their 

presentation which will be done next time. This served as a system feedback to students 

and result in establishing reading behaviors of students.  

Learning Outcome: [15] stated that “I find it difficult to see how any assessment 

of learning can reflect the full learning potential if debriefing has not been done 

properly.” (p.421). After playing the Bibliobattle Game, we do debriefing to assess the 

learning outcomes. 

 

 

 

2.2 A Subsection Sample Bibliobattle Game in a Real Context 

We used Bibliobattle Game with our students and wanted to share our good experi-

ences in the ISAGA 2018 Conference. To be more focus, we called this game in our 

context as Bibliobattle Game: A Reading Competition Game. 

 

The goal of the game was to select the winner of “Champ Book” in class. 

The purposes of this game are:- (1) to practice reading skills of first and second 

year students studying engineering, (2) to practice presentation skills, and (3) to foster 

decision making skills. 

The objectives for learning are:- (1) to understand and be familiar with the contents 

of books, (2) to learn culture, feeling, thought, behaviours and attitudes of people 

through the characters in the stories which students read, and (3) to develop extracting 

and sharing information skills between students.  

Game-players: The target students were 43 Japanese engineering students. There 

were 30 males and 13 female students. They studied Japanese class. Some students did 

not like to study this subject, so the authors used “Bibliobattle Game: A reading Com-

petition Game” to motivate them to draw their attention to this course and enjoy their 

learning. 

Tools: Books which students selected to read by themselves and then they intro-

duced these books to their group and class. Places for students to sit, read, relaxes, and 

talk with their peers at the reading period. A room with 8 sets of 7 chairs and a table 

where students as players could work in a small group to present their chosen books to 

their group. 

Rules: Players were divided into 8 groups and each group included 5 or 6 students. 

A player introduced the book which he/she chosen to read in 5 minutes to class. After 

one presentation, players in each group discussed the book which was recommended 
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for 2 to 3 minutes. After all the presentations were finished, a ballot based on the cri-

teria “Which book did you want to read most?” was performed. The book that collected 

the most votes was the group’s “Champ Book”. Then each presenter of the “Champ 

Book” did their presentation to class. All students in class who were the audiences 

voted for the class’s “Champ Book”. 

Roles: Students and teacher play their roles in Bibliobattle Game as followed.  

Roles of Students: Students acted as presenters and audiences. Students who 

were book presenter had to select books, read, criticize, summarize, and 

presented their books to class. At the same time, students who functioned 

as the audiences had to listen and judge book which was presented by 

voting for the “Champ Book”. 

Roles of Teacher: The teacher acted as a time keeper, motivator, and facilitator.  

Before the battle, the teacher motivated students. For example, “When 

you do your presentation, make efforts to tell the members of 

your group the impression you experienced from the book you 

read. While your friends present their books, pay your attention 

to their presentations because all presentations are valued. Your 

friends work very hard by reading a lot before extracting the 

essential parts of the stories they read and share this information 

with you in your group or class. You will learn from your friends 

and this may lead you to new culture, new technology, or even 

a new world.” 

During the battle, the teacher explained to students that each had 5 

minutes to present their books and when the time was up, she 

would ring the bell. The teacher also acted as a facilitator. She 

walked around the class and observed what was going on in each 

group. If she found that students could not continue their presen-

tation for 5 minutes, she would help by using open-ended ques-

tions and waiting for the answers from students. She also sug-

gested techniques of extracting information and presentation to 

students. She admired her students when they could continue to 

tell the stories. 

After the battle, the teacher watched students voted for the “Champ 

Book” in order to make sure that students voted for “Champ 

Book” was done fairly. After all the battles from each group 

were over, students were asked to do self-evaluate. 

See Figure2,3,4 which class was divided into small groups and played 

Bibliobattle Game 
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Fig. 2. Bibliobattle using library 

 

Fig. 3. Students focused on Bibliobattle 

 

Fig. 4. Class was divided into small groups and played Bibliobattle Game 

 

 

3 Bibliobattle Game Facilitates Classroom Activities 

We found that games facilitated our classroom activities. First, most teachers design 

their games for students to use and practice four language skills by interacting together 

and exchanging some information [16], but we use Bibliobattle game to emphasize on 

reading skills in Japanese language which we thought these skills will enhance them to 

relax, creative, learn culture or history by themselves. Second, by having freedom to 

select the book which students wanted or liked to read and presenting what they read 

to class or public, they had high motivation to continue to practice this reading and 

presentation skills. To compete in Bibliobattle game, students had to read one book, 
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summarize the contents, point out the significant part of the book, and explain why they 

chose this book to read or why the audiences were suggested to read this book in a 

limited time, 5 minutes. Though the process of Bibliobattle Game motivated students, 

it also put a mild stress to students because they had to present the book and information 

to class or public. Thus, this mild stress served as stimuli to push students upward and 

forward in using language and learning culture while engaging in this Bibliobattle 

game. Students decode and assimilate of the text and content in front of them. While 

students read their books, they could stop or reread if the text was difficult or they felt 

they did not understand and try to figure out what was being said or to look up new 

words in the dictionary. They could also reread easily where they felt appreciate or 

ambiguous. This showed that students interacted with the book they were reading be-

cause they decoded what they read and delivered to their brain and their mind. Students 

feel pleasure, relax, and appreciate while reading the book they liked. Finally, students 

also gained extracting and sharing information skills from this game because they had 

to think and analyze their reading, try to find the salient points, and share what they 

read and analyzed to their friends. 

In short, Bibliobattle game allows students to make their own decision to choose the 

book to read and present. While students are reading their books, they learn and absorb 

the contents, culture, feeling, thought, behaviors, and attitudes of people through the 

characters in the stories. Anyway, this Bibliobattle game was employed in class as one 

of language activities, so the authors follow traditional play of the original game and 

the empirical results such as problems and impressions when students participated in 

the game were not collected systematically and scientifically. The authors will use this 

experience to conduct their experimental research in the future, so as to get unique 

technique of and results after playing this game.   

 

4 Conclusion 

To summarize, Japanese students learned to read Japanese language extensively. 

Yet, teachers use Bibliobattle Game to help students to learn faster, more enjoyably, 

and with the least stress because students choose the books to read and present by them-

selves. As a result, the Bibliobattle Game extends their knowledge in terms of contents, 

culture, feeling, thought, behaviors and attitudes of people through the characters in the 

stories from the books they selected by themselves. Students also gained extracting and 

sharing information skills from this game.  
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1 Introduction  

  In this paper a study is described that led to a new definition of Nine Psychographic 

Player Types. These types group players by their preferences and reasons to play. By that, 

the Player Types can be used as underlying data in research and development projects. This 

approach is generic but was originally developed for the story of Competence Developing 

Games.  

Story is one of the elements that make up video games, alongside ‘Art’ and ‘Software’ 

[2].  It entails the elements ‘Character’, ‘Setting’, ‘Plot’, ‘Player’, ‘Presentation’ and, in 

case of games with a serious focus, ‘Serious Content’. ‘Competence Developing Game’ 

(short CDG) is an umbrella term for all kinds of games (board and video games) with a se-

rious purpose [1].  

The purpose of the Player Types in this context is designing a well-adapted game story as 

doing this requires understanding the target audience [7].  Every game has a player or, in 

this case, a trainee, whom the story should be tailored to. To cater to an audience according 

to its preferences it is necessary to categorize it. This kind of categorization is commonly 

made with external factors, also called demographics. Another method of grouping is psy-

chographics, which examine the audience's internal factors such as motivations [3]. The fo-

cus of this paper is psychographic factors. Several attempts of grouping video game players 

by psychographics have already been made with different foci. These attempts include 

Bartle’s Player Types [4] (focus: types), LeBlanc’s Game Pleasures (focus: pleasures) [5] 

and the Aesthetic Motives of Play (focus: motives and motivation) [6]. However, in CDG 
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research and development projects a holistic view of humans is necessary. Because of the 

different taxonomies, which overlap, the current state of research does not provide the 

needed holistic view. 

 

2  Derivation of the Nine Psychographic Player Type 
 

2.1  Derivation 

 

 In the following the taxonomies for grouping players by their psychographic attributes 

are examined. These taxonomies are combined to create a new arrangement of 

Psychographic Player Types. This arrangement includes the approaches and considerations 

of multiple authors corresponding to one fully taxonomy of Player Types. Based on this 

new taxonomy a study is carried out to find the individual game preferences for every 

identified Player Type (see section 3).     

The combination of taxonomies is made by looking for similarities between the different 

player categories proposed by the different approaches. If they describe similar 

psychographic traits, they can be combined, sometimes by broadening the definition of one 

of them. 

LeBlanc’s taxonomy of Game Pleasures [5] provides eight elements of gaming. 

Different players experience different pleasures in different amounts, creating a unique mix 

of pleasures for every person: 1: “Sensation: Game as a sense-pleasure; 2: Fantasy: Game 

as a make-believe, 3: Narrative: Game as drama; 4: Challenge: Game as obstacle course; 5: 

Fellowship: Game as social framework; 6: Discovery: Game as uncharted territory; 7: 

Expression: Game as self-discovery; 8: Submission: Game as pastime”[5]. 

Bartle’s Taxonomy of Player Types introduces four different types of Players: Achievers, 

Explorers, Socializers and Killers [4]. All of these look for different things in games. 

Achievers want to win and reach their goals, Explorers want to get to know the game and 

uncover things within it, Socializers seek contact and exchanges with other people and 

Killers want to compete and defeat others. Already, Schell integrated Bartle’s Player Types 

into LeBlanc’s Game Pleasures by determining the primary pleasure for each Type. 

In addition to Game Pleasures and Player Types Karpouzis and Yannakakis [6] provide a 

list of Aesthetic Motives of Play, divided in three categories: General Motives, Functional 

Motives and Representational Motives.  

General motives can manifest differently in different Players. They represent elements 

about desiring to play or performing any activity at all [6]. Functional Motives describe the 

desire to play due to its structural character. The rules and different states, like winning or 

losing, within a game are a huge part of this motive. Functional Motives are more specific 

than General Motives [6]. Representational Motives “occur through the representational el-

ements of play” [6]. They rely on fiction and the imagination of human beings [6]. 

Starting with the general motives: The General Social Motive entails “functional and rep-

resentational forms” [6] of social interaction. This includes emotions, such as schaden-

freude and the desire to have encounters with people [6]. The Social Motive is similar to 

the Socializer, as well as the Game Pleasure of Fellowship. They all describe the enjoyment 

of interactions with people and socializing over games. However, the Social Motive does 
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not only describe positive emotions like friendship, it also contains negative emotions like 

schadenfreude. Therefore, the combined definition of the three named categories entails the 

seeking of all interactions with other people, those perceived as positive and negative. The 

General Thrill-Seeking Motive describes the pursuit of adrenaline. Players with this motive 

seek excitement in games. They may challenge themselves to complete something as fast as 

possible to achieve this [6]. The General Curiosity Motive motivates Players to explore and 

discover. [6]. It can be combined with the Explorer and the Discovery Game Pleasure. All 

of them are about uncovering something new and satisfying curiosity. 

Players who have the Functional Victory Motive want to play challenging games. How-

ever, they are not playing for the joy of challenge and complexity, but instead wish to 

achieve a sense of triumph over the game by winning [6]. The Victory Motive can be com-

bined with the Achiever, duplicating the Achiever’s existence in the table. This is because 

both of them have been described as entailing a strong desire to win and reach the goal. The 

Functional Problem-Solving Motive describes the pursuit of enjoyment through solving 

puzzles and confronting challenges. Players driven by this motive enjoy thinking about how 

to solve a problem and coming up with solutions [10]. The Problem-Solving Motive is sim-

ilar to the Achiever and Killer, as well as the Game Pleasure of Challenge. All categories 

describe people who enjoy solving problems in one way or another, allowing this motive to 

be combined with the other categories. The Functional Luck Motive motivates Players who 

wish for everyone to have an equal chance at winning regardless of the own abilities (e.g. 

gambling) [10]. The fairness required by the Luck Motive can be provided in some enter-

tainment games. However, in CDGs players without skill should not have the same chance 

of succeeding as skilled players, because CDGs should provide a competence enhancing 

environment. Therefore the Luck Motive is excluded from this list. Players motivated by 

the Functional Acquisition Motive enjoy the act of collecting. They find it rewarding to 

complete something. They have a unique kind of endurance to overcome more trying seg-

ments of a game in order to complete it [6]. This motive can be combined with the Achiev-

er and the Explorer. This is because the winning element of Achievers can be interpreted as 

collecting everything. Additionally, collection often requires uncovering things and finding 

them, which are elements attributed to the Explorer. Therefore, these components can be 

combined to create a category about finding, collecting and completing.  

The Representational Narrative Motive deals with narratives. These can create a wide 

range of emotions within an audience who empathizes with the protagonist. Players playing 

because of this motive enjoy stories and play because of them rather than anything else [6]. 

Players who are driven by the Representational Horror Motive wish to experience some 

kind of fear. They like knowing that they are safe because they are playing a game, but still 

experience fear due to the content of the game [6]. The Representational Agency Motive is 

the desire to have choice within a game, especially meaningful ones that influence some-

thing within the fictional environment. The Agency Motive describes a form of self-

expression via the game and is connected to imagination and the emotional reward of satis-

faction [6]. This motive can be linked to the Expression Game Pleasure. Both entail the de-

sire to have control, as well as agency or self-expression. The desire to influence the world 

and the option of expression both require a lot of influence on the game plot. Therefore, 
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these two elements can be combined into a Player Type that seeks to have control and in-

fluence the game. 

Based on the preceding considerations, the combination of Bartle's Player Types, Le-

Blanc's Game Pleasures and the Aesthetic Motives of Play is possible. In addition, the 

Game Pleasures Sensation, Fantasy and Submission named in LeBlanc’s Taxonomy can be 

combined into one. All of these types have something to do with experiencing the fictional 

world provided by the game. Sensation focuses on sensing pleasant things. Fantasy is the 

pleasure of partaking in a world that is not real. And Submission is the pleasure of fully 

immersing oneself (see [5]). By that, these three Pleasures are combined into one type de-

scribing Players who want to fully immerse themselves in the unrealistic world, to sense 

something beautiful. 

These considerations result in Nine Psychographic Player Types named according to their 

characteristics. Table 1 shows these Types and the theories they are based on. 

 

Table 1: Derivation of the Nine Psychographic Player Types 

Bartle’s Taxonomy of 

Player Types 

LeBlanc’s Taxonomy of 

Game Pleasures 

The Aesthetic Motives 

of Play 

Nine Psychographic 

Player Types 

 Narrative Narrative The Narrator 

Achiever, Killer Challenge Problem-Solving The Challenger 

Socializer Fellowship Social The Socialite 

Explorer Discovery Curiosity The Explorer 

 Expression Agency The Expressionist 

 
Submission & Fantasy & 

Sensation 
 The Dreamer 

  Thrill-Seeking Horror The Daredevil 

Achiever  Victory The Winner 

Achiever, Explorer  Acquisition The Collector 

 

As explained in this section, each of the Nine Psychographic Player Types corresponds to 

players that show different main reasons to play a CDG. Therefore, to group players by the 

Nine Psychographic Player Types, it is necessary to ask them for their main reason to play 

a CDG. This approach is used in the study, which can be found in Section 4 (see Table 2).  

In the next chapter it is investigated in which areas different game preferences in between 

the Nine Psychographic Player Types could be found. By that, the objects of investigation 

for the study in Section 4 will be defined.     

2.2  Player’s influence on the game design 

There are “six components (Serious Content, Plot, Characters, Setting, Presentation, and 

Player), which are examined individually in the process of story creation” [7] for a CDG. In 

CDGs the game’s intention can be described as Serious Content because it describes the 
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elements a CDG is supposed to ‘teach’ to its Players. Thereby the Serious Content is the 

foundation for a whole CDG (see [1]). However, despite its importance the Serious Content 

cannot be influenced by the Psychographic Player Type of a player because it defines the 

basic invariable CDG intention. By that, in the context of the Serious Content, there are no 

preferences that have to be defined for each of the Nine Psychographic Player Types. The 

Setting describes the environment inside a game. It is defined by utilizing the parameters of 

Place and Time to get a comprehensible environment definition [12] (e.g.: a game plays in 

the future on a spaceship, a game plays in the middle ages in Scotland, etc.). The Plot is a 

sequence of events happening in a medium. In principle, as Rogers [10] points out, plot 

happens in three phases: Beginning, Middle and End [10]. This idea of a plot structure is 

reflected in the Three-Act-Structure (Setup, Confrontation, and Resolution) used in movies 

[13]. Furthermore this kind of structure can be compared to Shell’s Interest Curve. It shows 

the audience’s entertainment-level over time [3]. The Player Character (PC) is an in-game 

entity directly controlled by the player often referred as ‘Avatar’ [3]. In addition to the PC 

there are also Non-Player Characters (NPC). NPCs are fictional characters that are 

controlled by an artificial intelligence. Similar to PCs, NPCs also have different personality 

levels [11]. In order not to overwhelm the Player, the game designer should place a focus 

on either the Setting, the Plot or the Character and design the other elements to underline 

the Priority [10]. The last category is Presentation. This describes what different methods 

exist to present the other elements, e.g. via dialog or narration. 

In the next chapter it is investigated how the preferences of the Nine Psychographic 

Player Types differs regarding these components.  

 

 

3  Player Type characteristics 

Every preference that could differ between the Nine Psychographic Player Types (as 

shown in the last section) was formed into a question added to a questionnaire. Most of the 

questions are asked in form of multiple choice supplemented by some free text fields. 

Furthermore questions were added that allow to categorize the participant into one of the 

Nine Psychographic Player Types. For this purpose, in detail, it was asked for the main 

reason to play a game (see Table 2). Overall the questionnaire includes 35 questions and 

was provided in English and German. In addition to the named preference categories: 

Setting (5 questions), Plot (8 questions) and Character (9 questions) the category Choices 

and Presentation (6 questions) was added, for an exploratory study.     

      

3.1  Overall methodic and results 

The survey was distributed over social media channels and reached 118 people. 37.29% 

of participants were female, 58,47% male and 4.24% chose 'other'. 52.54% of the partici-

pants were aged between 19 and 24, 38.98% between 25 to 34 years. The channel of social 

media allows for a great reach. However, utilizing it means that some groups are more like-

ly to answer the questionnaire than others; for instance age groups that use the internet 
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more are more likely than ones that do not. For the psychographic Player Types, the meth-

od of distribution has no clear impact. Table 2 shows the participant distribution among the 

Nine Psychographic Player Types. It should be noted that the amount of Player Types de-

picted is greater than the number of participants. This is because participants could choose 

up to two motivations to determine two Player Types. Since people are never just one Play-

er Type, but multiple to varying degrees, this measure was chosen in order to lessen the re-

strictive nature of the survey. 

 

Table 2: Distribution of the Psychographic Player Types 

Selected main reason to play Psychographic 

Player Type 

N 

To be told a story or tell a story Narrator 47; 39.8% 

To solve fictional problems and / or puzzles Challenger 16; 13.6% 

To interact with fictional characters or connect with / find real friends Socialite 16; 13.6% 

To explore fictional places and / or uncover mysteries and secrets Explorer 29; 24.6% 

To influence a fictional world / people or create and build something Expressionist 21; 17.8% 

To escape the everyday life temporarily Dreamer 46; 39% 

To be thrilled or scared Daredevil 6; 5.1% 

To win and reach a goal Winner 30; 25.4% 

To collect things or fulfill completions goals Collector 11; 9.3% 

 

As a first step during the analysis the datasets were grouped by Psychographic Player 

Type. Therefore 47 datasets for Narrator, 16 for challenger, etc. (see Table 1) were availa-

ble. These datasets were combined to create one set of answers per Player Type. This set 

shows what percentage of a certain Player Type answered each question which way and al-

lows for a first look at preferences and Player Type distributions over different answers. To 

analyse the congruences and deviances of the Player Types and to determine how much 

their opinions differ, a second step of grouping was taken. In this step, the averages for 

each possible questionnaire answer were taken and it was calculated how much the answers 

of each Player Type deviate from said average. This grouping relied on 5 segments, depict-

ing those types close to the average and with different degrees of deviation in both direc-

tions: ‘within the average’, ‘above the average’, ‘below the average’, ‘strongly above the 

average’ or ‘strongly below the average’ of all answers.  

With this new data, it could be determined whether two Player Types commonly fall into 

the same categories, therefore exhibiting similar preferences. The analysis of congruence in 

between the Player Types shows that the highest congruence is between the Player Types 

‘Narrator’ and ‘Dreamer’. These Player Types show a congruence of 53.73%. This means, 

that in 53.73% the study participants that were assigned to one of the two Player Types an-

swered in a very similar way as shown by their assignment to the average-based groups per 

answer. In concrete terms, that means, in 53,73% of all questions the average-answer of 

both Player Types fell in the same category (‘within the average’ or ‘above the average’, or 

‘below the average’, etc.) This congruence was calculated for every possible Player Type 

combination as shown in Table 3. 
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Table 3: Congruence between the Player Types in % 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results clearly show, that there are huge differences between the Player Types. In or-

der to ensure that the player Type differences are statistically significant the following hy-

pothesis will be examined: 

 

To prove the hypothesis H1 a Kruskal-Wallis test was performed. During the calculation 

the Player Types were used as factors. The result shows that at least one of them differs 

from the others. With α = .05 a p-value < .003 was calculated. By that, with a level of 

significance of α = .05 the  hypothesis is rejected. Alternatively the hypothesis “It 

is expected, that at least one Player Type differs from the others.” is assumed. 

3.2  Evaluation by Player Type 

To elaborate the differences the questionnaire was evaluated with the records remaining 

grouped. Table 4 defines specific preferences for each of the Nine Psychographic Player 

Types. The resulting preferences are not only grouped by the Player Types they are also 

grouped by the categories discussed in section three: Setting, Plot, Character, and the ex-

plorative added category Choices and Representation. The table does not include all ele-

ments of each of the categories, due to spatial constraints. Instead, it exists to showcase 

some of the elements with the largest impact on the story overall. For instance, the realism 

of the Setting determines overall where the game can take place. Additionally, this table 

presents different distributions of Player Types among preferences, e.g. only one Type hav-

ing a certain preference in ‘Realism’ or all of them being evenly distributed in ‘NPCs vs 

PC’. The left columns describe the category of story and which elements in particular are 

 Na Ch So E Ex Dr Da Wi 

Na         

Ch 43        

So 31 40       

E 53 40 35      

Ex 43 44 40 43     

Dr 54 50 43 52 45    

Da 37 30 25 32 37 29   

Wi 40 44 34 43 38 45 28  

Co 28 26 28 32 32 32 29 33 
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being examined. Also, there is a description of each of the trends that has been discovered 

with the questionnaire. Lastly, the right column connects the Player Types to those trends 

according to which preferences they were shown to have.     

 

Table 4: Preferences of the Player Types 

 Attributes Type Attributes Type 

S
et

ti
n

g
 

R
ea

li
sm

 

Pretty realistic Da 

B
u

il
d

in
g
 

Some desire to build 
Na, Ch, E, 

Wi 

Somewhat realistic 
Ex, Dr, Wi, 

Na 

Strong desire to 

build 
Ex, Da 

Not that realistic Ch, So, E, Co Indifferent So, Dr, Co 

C
h

ar
ac

te
rs

 

P
u
rp

o
se

 v
s 

P
er

so
n

-

al
it

y
 

Wants purpose Da, Wi 

R
el

at
io

n
sh

ip
s 

Relationships PC to 

NPCs 

Na, Ch, E, 

Ex, Da, Co 

Wants personality 
Na, Ch, So, 

Ex, Dr 

Relationships NPCs 

to NPCs 
So, Da 

Indifferent E 
Neither 

Dr, Wi 

In
te

re
st

 i
n

 P
C

 Medium interest in PC 
Ch, So, Ex, 

Da, Wi, Co 

N
P

C
s 

v
s 

P
C

 

PC is more im-

portant 

E, Ex, Da 

Strong interest in PC Na, E, Ex, Dr 
NPCs are more im-

portant 

So, Wi, Co 

- - Indifferent / Equal Na, Ch, Dr 

P
lo

t 

Im
p

o
rt

an
ce

 

Moderately important 
Co 

M
u

lt
ip

le
 E

n
d

in
g

s 

Many, equally valid 

endings 

Na, Ch, E, 

Dr, Co 

Important So, E, Ex, Dr A “real” ending So 

Very Important  Ch, Wi Many endings Ex, Da, Wi 

Most important 

 

 Na, Da - - 

C
o

m
p

le
x
it

y
 

Moderate Complexity Wi 

C
h

o
ic

es
 

Non-influential 

Choice 

So, E, Wi, 

Co 

High complexity Ch, E, Dr, Co 
Influential Choice Na, Ex, Dr, 

Da, Wi 

Very high complexity 
Na, So, Ex, 

Da 

Complete Freedom Ch, So, E 

P
re

se
n

ta
ti

o
n
 

P
lo

t 

Cut-Scenes 
Na, Ch, So, E, 

Dr, Wi 

P
ri

o
ri

ti
es

 

Plot Na, Ch, E, 

Da, Dr, Wi 

Dialogue 
Na, So, Ex, 

Da 

Characters So, E 

Environment 
Ch, E, Ex, Dr, 

Da, Wi 

Setting So, Co 

Indifferent Ex 
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4  Conclusion 

In this paper a concept for grouping players by their psychographics is presented. It has 

been shown that the Nine Psychographic Player Types are based on well-known theories 

and how these theories were analyzed and combined to develop the new Player Type 

taxonomy. Thereby with the Nine Psychographic Player Types a taxonomy is presented 

that combines the perspectives of different existing approaches into one entire approach. 

This entire approach can not only be used to reduce side effects in studies because subjects' 

play behavior can be understand, it can also be used to develop CDGs that are well suited 

for their audience. It was investigated how the Player Types differ in their play preferences. 

Therefore an empirical study was shown. The study results do not just show that there are 

differences and how these differences appear, it also shows that the differences between the 

Nine Psychographic Player Types are statistically significant. Additionally, this research 

shows how preferences differ in key elements, allowing a game designer to easily develop 

different aspects for different groups. With the analysis of preferences, the developer can 

choose to cater to the largest groups of types, very specific types or even design different 

elements for different types in particular, allowing for compromises between different 

groups within the target audience.  

One of the main advantage of the Nine Psychographic Player Types is to reduce side 

effects in game research studies. This is reached because of the possibility to group subjects 

into one of the nine types, which allows to investigate a dedicated aspect without deviations 

because of differing player preferences. Additionally the Psychographic Player Types 

enable to focus an empirical investigation on only one distinct Player Type. Especially this 

aspect is simple to use because only one question is needed to determine the subject's 

Player Type. However, beside this research focused considerations the Player Types can 

also be used to develop CDGs that are well suited for a target audience.  
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Gaming-Simulation of Car Racing Competition 
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Abstract : This workshop will run gaming-simulation of car racing competition 

by using Tamiya assembly model kit. Though the kit is usually used for recreation 

and hobby, players can learn from assembly model kit by assembling of fascinat-

ing devices which drive the car under the knowledge and skills of players. 

Through the assembly of gear, motor, tire, and pulleys, players can learn about the 

relationship between power and speed. By putting together cams, cranks, and link 

mechanisms, players can understand the principles of centrifugal force. 
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Introduction 

Active Learning helps students to use their high order thinking skills because 

students have chances to analyze, synthesize, and evaluate information in new 

situations especially in 21th Century. Thus, teachers should prepare students to 

have essential skills for this century that is learning skills. These skills include 

core subjects (English, reading or language arts, World languages, Arts, 

Mathematics, Economics, Science, Geography, History, Government and Civics) 

and interdisciplinary (Global Awareness, Financial, economic, business and 

entrepreneurial literacy, Civic Literacy, and Health Literacy). 

Learning skills and innovation facilitate students to work well in the future 

which is more complex than the past. As a result, students need to have critical 

thinking and problem solving skills. Presently, information is overwhelmed and 

people can communicate easily and conveniently, so students need to have 

information technology skills, occupation and life skills as well as adapt, flexible, 

and creative skills. Students need to have social and cross culture skills. They 

must have productivity, accountability, and responsibility. 

 To accomplish with the above skills for 21th century learners, teachers may 

use teaching methods such as learning by doing, work-based learning, activity-

based learning, or project-based learning which will help students practice, 

simulate, create, and produce new products. Teachers will be their facilitators or 

helpers and guide them when they need. 

 This workshop will present one learning situation which simulates car 

racing competition and using the stated teaching methods to solve the problems. 

 

Basic Data 

 

The purposes of this workshop are (1) to demonstrate how to use gaming-

simulation of car racing competition by using Tamiya assembly model kit to de-

velop knowledge and skills of engineering students and (2) to provide opportunity 

for ISAGA 2018 participants to join the gaming-simulation of car racing competi-

tion. 

Target audience : undergraduate, and graduate students, and teachers 

Preparation and setup time : 15 minutes 

Playing time : 30 minutes 

Debriefing time : 30 to 45 minutes 

Debriefing format : Structured data collection followed by interactive discus-

sion 
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Number of participants : 30 to 45 

Participant materials : Two sets of car assembly: standard and modify and a 

racing plate form 

Facilitator material :  Assembly car manual 

Debriefing material : One sheet with a statement and questions 

Equipment : Tamiya assembly model kit 

 

Roles : participants act as engineers, assembly their own cars, and compete. 

Rules : The car which ran fastest and safest was the winner. 

Process of running this gaming-simulation of car racing competition are ex-

plained before playing, so participants will learn and get some knowledge before 

playing and competing. 

Debrief will be done after the game finished. 

Tamiya Car Set 

 

    
 

     
 

How to Play Gaming-simulation of Car Racing Competition 

 

This game will use “Tamiya Car Set” as a tool for training students to have 

21th Century skills and focus on acceleration rate of the car, acceleration when 

approaching curvature way, stability in movement of the car, difficulty level in car 

modification, maintenance of various vehicle systems, and the durability of the 

car. This gaming-simulation is used with the first year engineering students. See 

summary of how to play gaming-simulation of car racing competition below. 
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Stage Lesson Plan 

 

Pre gaming-

simulation 

(15 mins) 

 

Teachers will do the following. 

     1. Studying the manual and practice playing this 

game. 

    2. Preparing work sheets for students to study 

their functions while the competition takes place 

and “Tamiya Car Set”.  

    3. Students study the rules of the gaming-

simulation and plan to compete with other teams. 

They discuss and make decision in their group to 

choose the right persons on the right job. See be-

low. 

         a) One student of each group who has to pre-

pare the arena work together to build the arena 

ready for competition.  

        b) One student of each group who acts as a 

time keeper test the clock and ready to watch and 

record the duration of running the car of other team. 

        c) One student of each group who serve as a 

supplier study the car parts, calculate, and analyze 

the most efficient part of the car when they have to 

assembly before competing with others.   

        d) One student of each group who is a compet-

itor tests the Tamiya car and drives the car. 

    4. Preparing name cards or scarf with two differ-

ent colors such as blue or red for each team to wear 

before playing game. 

    5.  Preparing stopwatch and Time Record card. 
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Stage Lesson Plan 

 

During Gam-

ing-simulation 

(40 mins) 

 

    1. The teacher explains the goals and purposes of 

playing this gaming-simulation of car racing com-

petition and asks all students to join this game. 

    2. Students find their own group consisting of 5 

members. Two participate in the competition, one 

prepares the arena, one acts as time keeper, and the 

last serves as supplier. 

    3. Students have time to prepare their competi-

tion for 10 minutes. 

    4. Students perform their functions, and the 

teacher walk around to help and to facilitate their 

competition. 

    5. When they are ready as the in the specify time, 

the gaming-simulation of car racing competition 

runs. 

    6. The car which reaches the destination first is 

the winner. 

    7. The gaming-simulation runs for 3 rounds with 

different situations i.e. students have to use their 

background knowledge of gear wheel, electric mo-

tors, wheel, bearings, and battery to solve the prob-

lems which their teacher specifies in each situation. 

This solution in includes acceleration rate of the 

car, acceleration when approaching curvature way, 

stability in movement of the car, difficulty level in 

car modification, maintenance of various vehicle 

systems, and the durability of the car 

    8. Students record their solution of each round 

and provide results and reasons. 
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Stage Lesson Plan 
 

Post gaming-

simulation 

(45 mins) 

 

1. Teacher asks each group to present their plan, 

problems and solution while playing the gaming-

simulation. 

    2. Teacher asks the whole class to compare their 

plan, problems and solution while playing the gam-

ing-simulation  

    3. Teacher asks students to provide comments 

and suggestions after each team finish their presen-

tation. 

    4. Teacher asks the whole class what they learn 

from this gaming-simulation. 

    5. Teacher asks the whole class to provide sug-

gestions of how to improve this gaming-simulation 

to be more or closed to the real situation. 

    6. Teacher asks students who have experiences in 

car competition either in the real racing or as gam-

ing-simulation to share to class. 

    7. Teacher explains the necessary of embracing 

21th Century skills for being 21th Century learners. 

Then ask the whole class to compare and analysis 

the activities in this game whether they conform to 

preparing students to have 21th Century skills. 

    8. Students summarize their learning and impres-

sion of this gaming-simulation and post on Google 

Doc sharing to all students in class. 

 

 

To summarize, this workshop demonstrates gaming-simulation of car racing 

competition by using Tamiya assembly model kit to develop knowledge and skills 

of engineer and to embrace 21th Century skills for engineering students. 
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Neosimulation and gaming applied to business: collective 
learning in a technology park 

Abstract. As an innovative approach where innovation is the main context, there 
are signs indicating that the collaborative culture was reinforced through a col-
laborative construction where simulation and game theories went far from a basic 
gamification approach. This workshop will let participants to practice into a sys-
tem the concepts of debriefing, magic circles and elements of gamification joint 
together to demonstrate how collective learning can be mapped in a simulation 
and game context. 

Keywords: Collaborative Learning, Debriefing, Magic Circle. 

1 First Section   

This is an application of S&G theory in a Technology Center. It uses debriefing and the 
magic circle instead of only gamification approach. This workshop is directly con-
nected to the area of interest named "a. Design of S/G (Simulation & Gaming) in board 
games, card games, and other formats and approaches ". Its connection to the confer-
ence theme is that this is a NeoSimulation & Gaming approach.)  
  
SUPERA Park is a technology centre that promotes knowledge transfer in several types 
of activities. It is responsible for attracting and retaining technology-based companies, 
with noteworthy mention to the Health, Biotechnology, Information Technology and 
Bioenergy industries. Supera is the result of a consortium between the University of 
Sao Paulo (USP), Ribeirao Preto City Hall and the Department of Economic Develop-
ment, Science, Technology and Innovation of the State of Sao Paulo, all in Brazil. The 
park joins startups at different maturity levels and offers individualised consulting to 
reach their business success.    
SUPERA has a basic gamified system represented by own virtual coins to get additional 
training and other benefits. These coins are obtained from participation on training and 
collaborative work. The additional use for the coins is to promote engagement and mo-
tivation among entrepreneurs as well as to have dynamic view of the companies’ mat-
uration. These startup companies are the next step from research to the business and are 
not always driven by entrepreneurs but from scientists and management learning is part 
of the SUPERA objectives.  
The additional role of the system is to bring a transparent and participative management 
of the startups and process intrinsic to the technology park, according to the guidelines 
of the national certification program to incubators (CERNE).  
The gap in the current system is the lack of a system that uses Simulation and Game 
(S&G) for an innovative environment. In this case, a technology centre need goes be-
yond the simple use of game elements in a no game context. From another point of 
view, the resulting reports from companies will be generated to attend different 
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stakeholders’ objectives in such a way that includes the dynamic learning of the entre-
preneurs instead of static numbers.   
The objective of the research that resulted in this platform was to go beyond the use of 
game elements in a no game context to really joins information about the startup mat-
uration, their employee positions creation, taxes generation, startup investment poten-
tial. Regular consulting sessions became structured debriefing from the S&G system 
approach.  
Debriefing and the magic circle were considered as the theoretical pillars for the model 
conception and design – we consider Crookall and Klabbers as the central researchers 
in these topics. The apparatus creation used the Design Science due to its rigorous meth-
odological steps and acceptance as a solid and appropriate method for the kind of re-
search that produced this platform. The testing and implementation of the system hap-
pened as the system was ready to use and suggestions taken in a collaborative way 
among all stakeholders as a method option to make it useful for all in a community 
construction way. The advances on motivation analysis from gamification approach 
were considered along development to drive the interface to a next step in the S&G 
implementations – Yu-kai Chou octalysis was used to drive to desired results.   
As an innovative approach where innovation is the main context, there are signs indi-
cating that the collaborative culture was reinforced through a collaborative construction 
where simulation and game theories went far from a basic gamification approach. The 
software showed positive impact to the collaborative attitudes among stakeholders and 
the conversion from the accompanying sessions for structured debriefing sessions was 
enabled from the S&G design used in the system. From debriefing sessions manage-
ment learning was associated to entrepreneurs’ real life to emerge individual and col-
lective knowledge that enrich the power to act among all stakeholders. The system went 
beyond its original objective becoming a tool to assess the business maturation – from 
this several park processes were integrated in a better way to offer training directed to 
more defined needs.  
This workshop presented an implementation of a system using simulation and game 
theory in such a way that it made possible to compare differences between gamification 
and stablished S&G theory. A technology centre was appropriate for the research not 
only because of its needs but also because of its proximity and acceptance of innovative 
process reinforced by theory basis.  
  

2 About the workshop  

The objective of the workshop is to demonstrate how the collective learning occurs in 
a constructive way from the debriefing sessions. A software in use in a Technological 
Centre was developed and will be available to be used along explanations on how the 
concepts of debriefing and magic circles were put together. The Canvas business mod-
elling will be used as the used example to explain how these concepts were used and 
expected results to produce collective knowledge. 

807



3 

3 Time, materials  

One hour and a half to two hours will be a good time for the workshop. The needs 
include access to internet and computers or smartphones to access the system. It is nec-
essary to have a projector for the instructor computer.  

4 Participants 

There is no limit from the software. However, it is essencial that each participant or 
group have access to a computer. 
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Abstract AR. is used for live viewing physical objects, real-world environment, 

directly or indirectly whose elements are "augmented" by computer-generated or 

extracted real-world sensory input such as sound, video, graphics, haptics or GPS 

data. Thus, augmented reality enhances one’s current perception of reality. First 

year students who do not have background knowledge of basic computer such as 

elements, functions of devices, process, and assembly face with problems and 

difficulties because many devices are new and have different functions. To facil-

itate their knowledge and skills of basic computer, the authors used AR to de-

velop training environment for teaching basic personal computer. The objectives 

of this study were: 1) to develop an augmented reality training environment for 

teaching basic personal computer skills, 2) to find learning achievement and 3) 

to investigate satisfaction of first year students who studying ICT at Sripathum 

University-Chonburi Campus, Thailand. The training environment was devel-

oped based on ADDIE Model which comprises five phases: Analysis, Design, 

Development, Implementation, and Evaluation. AR was integrated as a tool for 

students to explore elements, functions of devices, process, and assembly by us-

ing their smart mobile phones. Simulation was used for students to learn and gain 

knowledge before practice on the learning system. After they gain both 

knowledge and experiences, they practice to assembly from the real computers. 

Students learned this course for six weeks. The authors used quasi experimental 

research design for this study. The subjects of this study included 40 first year 

students who registered to study a basic computer course from School of Infor-

mation Technology, Sripatum University-Chonburi Campus Thailand. The aug-

mented reality training environment for teaching basic personal computer was an 

experimental tool and pre- and post-test and satisfaction questionnaires were data 

collecting tools. The Index of Item Objective Congruence (IOC) was .80. The 

data were analyzed percentage, mean, standard deviation, and t-test. The research 

results revealed the follows: 

1. The AR training environment for teaching basic personal computer 

consisted of pre-, post-tests, lessons which included objectives, con-

tents, exercises, auditory feedback, and satisfaction questionnaires. 

2. Students rated their satisfaction on learning by AR e-Learning 

courseware for teaching basic personal computer at the highest level 

(M = 4.17, SD = 0.59). 
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Keywords: Learning Innovation, Augmented reality technology, Training 

environment, Basic computer skills. 

 

1. Introduction 

Education is an important basis for development in the nation in the long term, in 

Thailand the concept of education for all has been well recognized and translated into 

action. As a consequence, scheme was designed to assure continuous and life-long 

learning for all to wisdom, spiritual, and social development. In particular, educational 

technologies are reaching a state that allows interoperability and reuse of learning 

resources [1]. 

Augmented Reality (AR) is an emerging form of experience in which the real world is 

enhanced by computer-generated content tied to specific locations and/or activities. 

Over the last several years, AR applications have become portable and widely available 

on mobile devices. AR is becoming visible in our audio-visual media and is beginning 

to enter other aspects of our lives in tangible and exciting ways. Facilitating ubiquitous 

learning, AR will give learners instant access to location specific information compiled 

and provided by numerous sources. The Horizon Reports predict that AR will soon see 

widespread use on the world. In preparation, this paper offers an overview of AR, 

examines recent AR developments, explores the impact of AR on educational, and 

evaluates the implications of AR for learning and education [2]. 

The main objective of augmented reality technology is to superimpose computer-gen-

erated information directly into a user’s sensory perception [2], rather than replacing it 

with a completely synthetic environment. Augmented reality systems can improve per-

formance times when the training is conducted on real objects [3]. Users within aug-

mented reality systems must be able to interact with the 3D information in a natural 

way, like they do in the real environment. Much research is taking place on augmented 

reality interfaces in order to achieve this goal [4 5 6 7 8 9].  

This paper defines an augmented reality training environment for teaching basic per-

sonal computer skills, presents examples of how universally designed technology hard-

ware, software and AR applications promote increased learning, and finally, discusses 

how professors integrate AR strategies into education settings to enhance learning out-

comes. 

 

2. The ADDIE Model 

The ADDIE model is a systematic instructional design model consisting of five phases: 

1) Analysis, 2) Design, 3) Development, 4) Implementation, and 5) Evaluation. Various 

flavors and versions of the ADDIE model exist.  Each step has an outcome that feeds 

into the next step in the sequence [13] [14].  The five phases of ADDIE are as follows:  
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Fig. 1 The ADDIE model 

─ Phase 1 Analysis: During analysis phase, the developer identifies the learning prob-

lem, the goals and objectives, the audience’s needs, existing knowledge, and any 

other relevant characteristics.  Analysis also considers the learning environment, any 

constraints, the delivery options, and the timeline for the project. 

─ Phase 2 Design: A systematic process of specifying learning objectives.  Detailed 

storyboards and prototypes are often made, and the look and feel, graphic design, 

user-interface and content are determined here. 

─ Phase 3 Development: The actual creation (production) of the content and learning 

materials based on the Design phase. 

─ Phase 4 Implementation: During implementation, the plan is put into action and a 

procedure for training the learner and teacher is developed.  Materials are delivered 

or distributed to the student group. After delivery, the effectiveness of the training 

materials is evaluated. 

─ Phase 5 Evaluation: This phase consists of 1) formative and 2) summative evaluation. 

Formative evaluation is present in each stage of the ADDIE process. Summative 

evaluation consists of tests designed for criterion-related referenced items and 

providing opportunities for feedback from students [15].  Revisions are made as nec-

essary. 

 

3. An Augmented Reality Training Environment for Teaching Basic Per-

sonal Computer Skills 

This paper was designed an augmented reality training environment for teaching basic 

personal computer skills. To use visual assistant method for learning and developing the 

student’s ability. Researcher used the technique of dynamic computer graphics to estab-

lish an animation display system with AR technology. The AR system can display the 

relation among the basic element of the personal computer course. These make sure that 

the subject with students can catch the technique. This system was developed based on 
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the ADDIE model [14]. These make sure that the augmented reality training environ-

ment for teaching basic personal computer skills is significant contribution. 

 

The augmented reality training environment for teaching basic personal computer skills 

comprises of the following important features: course content, AR book, e-Learning, 

animation, VDO, course summary of each chapter and exercises to increase the learning 

progress. AR was integrated as a tool for students to explore elements, functions of de-

vices, process, and assembly by using their smart mobile phones. The AR was designed 

with the help of teachers and students for learning experience. At the top of the user 

interface, we put the basic buttons of using the system as shown in Fig. 2. For the audio 

and animation researcher took into account certain criteria for the quality of audio and 

animation, like flv format and the high quality of audio. Finally, research present AR 

included features can be seen and provides following features that are properly adapted 

to the users’ special requirements: 

─ Course content: tool of content extraction. 

─ Text: presents the theoretical chapter of the course content. 

─ AR Content: Animation and picture containing photos, simulations and cartoons. 

─ Index: a map of the system links and structure. 
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Fig. 2 AR content 
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4. Experimental Results 

An initial study was conducted at Sripathum University, Chonburi-Campus, Thailand. 

The objective of this study was defined as following: 1) to develop an augmented reality 

training environment for teaching basic personal computer skills, 2) to find learning 

achievement and 3) to investigate satisfaction of first year students. The samples group 

of this study was 40 students. The training environment was developed based on ADDIE 

Model which comprises five phases: Analysis, Design, Development, Implementation, 

and Evaluation. AR was integrated as a tool for students to explore elements, functions 

of devices, process, and assembly by using their smart mobile phones. Simulation was 

used for students to learn and gain knowledge before practice on the learning system. 

After they gain both knowledge and experiences, they practice to assembly from the real 

computers. Students learned this course for six weeks. The authors used quasi experi-

mental research design for this study. The subjects of this study included 40 first year 

students who registered to study a basic computer course from School of Information 

Technology, Sripatum-University Chonburi Campus Thailand.  The augmented reality 

training environment for teaching basic personal computer was an experimental tool and 

pre- and post-test and satisfaction questionnaires were data collecting tools. The Index 

of Item Objective Congruence (IOC) was .80. The data were analyzed percentage, mean, 

standard deviation, and t-test. The research results revealed the follows: 

 

Table 1 One-group pretest / posttest evaluation 

Test N  S ∑D T 

Test - Pre  40 73.67 1.51 
-99 -13.703 

Test - Post  40 80.17 2.40 

 

Form table 1, the analysis of the data find that was significant difference between the 

pre-test and post-test scores in the experimental group shown that the post-test scores 

were more than the pre-test scores by using t-test statistical method at 0.05 significant 

level. 

 

The satisfaction result of augmented reality training environment for teaching basic per-

sonal computer skills.  The data were collected by using questionnaires about the satis-

faction of augmented reality training environment. Research methods were applied to 

collect quantitative data using questionnaires. The data were analyzed using basic sta-

tistical tools, frequency, mean (X), and standard deviation (SD). The levels of student’ 

satisfaction was determined as:  

Average Score 

4.51 – 5.00 means excellent 

3.51 – 4.50 means good 

2.51 – 3.50 means doubtful 

1.51 – 2.50 means poor 

1.00– 1.50 means very poor 

 

x

815



Table 2 the satisfaction of the augmented reality training environment for teaching 

basic personal computer skills 

Topics  S 

1. Course content 4.23 0.57 

2. Pictures 4.33 0.71 

3. Font and color 4.00 0.82 

4. AR presentation 4.51 0.70 

5. Practice sets 4.00 0.47 

6. Flexibility and comfortability 4.00 0.50 

Overall satisfaction 3.70 0.59 
 

Form table 2, the overall satisfaction of the augmented reality training environment for 

teaching basic personal computer skills was also conducted to identify a way of evalu-

ating the quality of students. The level of satisfaction was determined through six cate-

gories: Course content, Pictures, Font and color, AR presentation, Practice sets, and 

Flexibility and comfortability. These showed means of 4.23 (SD = 0.57), 4.33 (SD = 

0.71), 4.00 (SD = 0.82), 4.51 (SD = 0.70), 4.00 (SD = 0.47), and 4.00 (SD = 0.50). The 

overall quality of the system design was estimated as good, and the degree of clarity of 

system was rated higher than target levels. 

 

5. Conclusion and Future Work 
According to students’ characteristics such as curiosity and short attention duration, an 

augmented reality training environment has been designed and implemented for stu-

dents to remember and to understand learning content. The augmented reality training 

environment implementation in the mobile platform makes it easier for students to learn 

anywhere and anytime, which also extend their way to practice themselves. 

Although the challenge faced by 21st century educators is how to develop a substitution 

plan that is based on technology to replace the traditional education. This study utilized 

an augmented reality training environment can be improve learners, which constructiv-

ist.  

For the further, we plan to tryout the proposed system with more 10 university in Thai-

land and find the efficiency of this system. In addition, researchers plan to continue our 

research, looking for different techniques such as VR, mobile platform, game and sim-

ulation application. We also plan to investigate the learning technology such as develop 

the 3D games and serving as an online game for learning. 
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Weblog for Learning Activities using Game to Increase 
Awareness and Memory: A Case Study of Learning 

ASEAN Course 

Settachai Chaisanit1, Werakan Saererungruengkul1, Tarawat Kingposon1, Napatwadee 
Sangboonnum Hongthong1, Chiraporn Chomyim1, Punchanit Phangphol1, Lapatrada 

Sitprasert1 and Itthikorn Khamlai2  

School of Information Technology, Sripatum University-Chonburi Campus Thailand. 
2 Thonburi University. 

Abstract. The purpose of this research consists of 1) to develop the weblog for 
student learning activities and KM, and 2) to study the satisfaction of the weblog 
for student learning activities and KM. The samples group of this study was 115 
students from Sripatum University Chonburi-Chonburi Campus. The sample was 
obtained by using the simple random sampling method. Research methods were 
applied to collect quantitative data using questionnaires.  The questionnaires have 
been used as instrument to measure the learning achievement. The results shown 
that as following: the satisfaction of the panel experts and students on the system, 
the mean was 4.40 with the standard deviation was 0.92, the satisfaction was in 
the “strongly agree” level. The satisfaction of using the system for learning envi-
ronment was 4.15 with the standard deviation was 0.75, the satisfaction was in 
the “strongly agree” level. This can be concluded that the developed system can 
be utilized for this course. 

Keywords: Game for Learning, Weblog, Knowledge management, e-Learning; 

1 Introduction 

Now, computers are being used to assist people in many ways in their daily life. One 
of the most usage of computers is for educational purposes. People uses computer to 
teach others and self-study. This technology called “e-Learning” which allow people to 
study from electronics device not limited to personal computers, smartphones, etc. 
There are several forms of e-Learning, both offline and online, and both have different 
pro and cons. Offline e-Learning usually instructions, tutorial or lesson which in a form 
of e-book, educational games, interactive training applications, etc. While offline e-
Learning usually harder to access since most of them can be acquired by purchase from 
vendors or sometimes unable to acquire anywhere else by various reasons such as they 
created exclusively for certain company or they’re too old and not available anymore. 
Online e-Learning is popular nowadays because they’re easier to acquire and available 
at anytime and anywhere. Website is the most common form of online e-Learning. 
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There are many types of website ranging from an educational website that give specific 
knowledge to a community-based online encyclopedia or forum. Educational website 
in the past are usually “static”. User cannot interact with website much other than “click 
this link to go to your desired article”. They don’t offer much services and unattractive. 
Knowledge Management Blog using Game to Increase Awareness and Memory: A 
Case Study of Learning ASEAN Course is the website created by using WordPress as 
a platform to gives the website acceptable stability, flexibility, design, ease of use and 
attractive. WordPress is a platform for create various types of interactive website such 
as blog, forum, news site and more. WordPress is a very customizable platform. It gives 
developers power to adjust its code as much as they like, or using wide-range of plugins 
to customize their website to their liking. WordPress supports the latest version of PHP, 
MySQL and HTTPS. This website aims to be an informative website about ASEAN 
countries. Information about ASEAN were gathered from various reliable sources and 
compiled them to create reliable and up-to-date information. 
The purpose of this website is intended to assist individuals who require knowledge 
about ASEAN and able to provide ways to let users evaluate their knowledge. The 
website designed under the theory of CAI (Computer-Assisted Instruction) to be a web-
site for self-learning which users can find their desired topics and evaluate themselves. 
The website also designed to make users easier to read, with the power of WordPress 
plugins. The website has various features such as collapsible subtopics, popup for ad-
ditional information, etc. It also has collection of online tests which users can evaluate 
themselves before or after their lessons. 

2 Objectives 

 1) To develop an educational website about ASEAN using WordPress as a platform. 
 2) To evaluate results from this research. 

3 Related Theory and Research 

3.1 Related research 

Marshall Brain (1998) created a commercial educational website called 
“HowStuffWorks”. It aimed to explain various complex concepts, mechanism and ter-
minology to its target audience. The site uses various media including photographs, 
animations, videos and articles. The website designed to categorized individual topics 
to make users easier to find desired articles and using blog-like layout to promote their 
latest articles. [1] 

3.2 Computer-assisted instruction (CAI) 

 
Computer-assisted instruction (CAI) is a program of instructional material in a form 

of computer program or software. 
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The use of computers in education started in the 1960s. Because of how convenient 
and popularity of microcomputers in 1970, computer use in schools has become wide-
spread from preschool to university level. Instructional computers are basically used in 
one of two ways: either they provide a straightforward data presentation or being use 
as tutorial to test and evaluate their comprehension in certain lesson. 

The advantages of CAI usage are many. The clearest advantage is it provide one-on-
one interaction with a student, individually, and instantaneous response when inter-
acted. Also, it allows students to navigate its lesson at their own pace. For teachers, it 
freeing teacher time from classroom tasks and it makes teacher able to focus on student 
individually. There are some advantages regarding on student privacy. Because stu-
dents can be relieved if having bad scores from CAI’s assignment or make student more 
comfortable if ones think they’re slow than others, thanks to the nature of CAI that 
gives attention to an individual user. 

However, there are also drawbacks from CAI, generally related to system’s cost, 
maintenance, and lesson updates. Also, there are some concerns about CAI will de-
crease human interaction. 

The most difficult aspects of CAI are the availability and development of software. 
Fully-developed packaged CAI software called “Courseware” can be bought from soft-
ware company but it might not have suited in every course. Disadvantages of 
Courseware is it came in pattern which can make students feel boring and repetitive. 
Some school or education facility use in-house developed software which suits certain 
their needs but it come at costs of money and time. Also, in-house developers must 
have some degree of skills in programming, designing and education. [2] 

3.3 Website Development Process (WDP) 

 
Despite conventional wisdom, the core part of website development and design is 

not necessary the coding process. Indeed, such technologies as HTML, CSS, and Ja-
vaScript give the web we know its shape and define the way we interact with the infor-
mation. But what usually stay behind the scenes and, at the same time, remain the cru-
cial part of website development life cycle are the stages of preliminary information 
gathering, detailed planning, and post-launch maintenance. 

The 7 main steps of website development are including 
1) Information gathering the stage of discovering and researching, determines how 

the subsequent steps will look like. The most important task at this point is to get the 
clear understanding of your future website purposes, the main goals you wish to get, 
and the target audience you want to attract to your site. Such kind of a website devel-
opment questionnaire helps to develop the best strategy for further project management. 

2) Planning this stage of website development cycle, the developer creates the data 
that can give to a customer an opportunity to judge how the entire site will look like. 
On the basis of the information that was gathered together in the previous phase, the 
sitemap is created. 

The sitemap allows you to understand how the inner structure of a website looks like 
but doesn’t describe the user interface. Sometimes, before you start to code or even 
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work on a design, there’s a necessity to get approval from a customer that everything 
looks fine, so the developer can begin the next phase of developing. In this case, a 
wireframe or mock-up is created. A wireframe is a visual representation of user inter-
face that you’re going to create. But it doesn’t contain any design elements such as 
colors, logos, etc. It only describes the elements that will be added to the page and their 
location. It’s artless and cheap in production sketch. 

3) Design at this stage the website takes shape. All the visual content, such as images, 
photos, and videos are created at this step. Once again, all the info that was gathered 
through the first phase is crucial. The customer and target audience must be kept in 
mind while you work on a design. 

4) Content writing and assembly usually overlaps with other stages of website crea-
tion, and its role can’t be underestimated.  At this step it is necessary to put in writing 
the very essence you’d like to communicate to the audience of your website and add 
calls-to-action. Content writing involves also creation of catching headlines, text edit-
ing, writing new text, compiling the existing text, etc., which takes time and effort. As 
a rule, the client undertakes to provide website content ready to migrate to the site. It is 
better when all website content is provided before or during website coding. 

5) Coding at this step, developer can finally start creating the website itself. Graphic 
elements that have been designed during the previous stages should be used to create 
an actual website. Usually, the home page is created first, and then all sub-pages are 
added, according to the website hierarchy that was previously created in the form of a 
sitemap. Frameworks and CMS should be implemented to make sure that server can 
handle the installation and set-up smoothly. 

All static web page elements that were designed during the mock-up and layout cre-
ation should be created and tested. Then, special features and interactivity should be 
added. A deep understanding of every website development technology that you’re go-
ing to use is crucial at this phase. 

When developer use CMS for site creation, you can also install CMS plugins at this 
step if there’s a need. The other important step is SEO (Search Engine Optimization). 
SEO is the optimization of website elements (e.g., title, description, keyword) that can 
help your site achieve higher rankings in the search engines. And, once again, valid 
code is important for SEO. 

6) Testing, review and launch testing is probably the most routine part of a process. 
Every single link should be tested to make sure that there are no broken bones among 
them. You should check every form, every script, run a spell-checking software to find 
possible typos. Use code validators to check if your code follows the current web stand-
ards. Valid code is necessary, for example, if cross-browser compatibility is important 
for you. 

7) Maintenance what’s important to remember is that a website is more a service 
than a product. It’s not enough to “deliver” a website to a user. You should also make 
sure that everything works fine, and everybody is satisfied and always be prepared to 
make changes in another case. 

Feedback system added to the site will allow developers to detect possible problems 
the end-users face. The highest priority task in this case is to fix the problem as fast as 
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you can. If you won’t, you may find one day that your users prefer to use another web-
site rather than put up with the inconvenience. 

The other important thing is keeping the website up to date. If using a CMS, regular 
updates will prevent the website from bugs and decrease security risks. [3] 

3.4 WordPress 

 
WordPress is a free open-source content management system (CMS) based on PHP 

and MySQL. WordPress able to function by installing on a web server, which can be 
installed on a website hosting service or a network host. For example, one can use in-
website WordPress service from WordPress.com or download the software-package 
from WordPress.org and installed it on their own host. 

WordPress features including a plugin architecture and a template system, which 
ease users to create their own website. Such features make WordPress is a one of the 
most popular website management and blogging system, which supporting more than 
60 million websites. 

WordPress combines simplicity for users and publishers with under-the-hood com-
plexity for developers. This makes it flexible while still being easy-to-use. 

There are literally thousands of plugins that extend what WordPress does, so the 
actual functionality is nearly limitless. You are also free to do whatever you like with 
the WordPress code, extend it or modify in any way or use it for commercial projects 
without any licensing fees. That is the beauty of free software, free refers not only to 
price but also the freedom to have complete control over it. [4] 

3.5 e-Learning 

 
e-Learning is a theory about how to use electronic educational technology effectively 

in education. Researches and theories suggest that the selection of appropriate educa-
tional multimedia may improve learning of certain individual based on targeted. [1] 

e-Learning most use concepts usually associates with computers in learning contexts 
such as computer-based education (CBE), computer assisted instruction (CAI), learning 
management system (LMS), etc. These concepts share two aspects in common: learning 
and computers, although some may not necessarily apply to computer usage. e-Learn-
ing focused on 3 principles components by following, users, technology and services. 
These 3 components enabled direct or indirect interaction with different groups of users  

Currently, e-Learning is also a way to distribute contents or being a class for all 
Internet users. e-Learning enable interaction with different groups of users since it pro-
vides communication and collaboration components. 
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4 Research Methodology 

The development methodology of Knowledge Management Blog using Game to In-
crease Awareness and Memory: A Case Study of Learning ASEAN Course is based on 
Website Development Process (WDP) which consists of 7 main steps including re-
search, planning, design, writing contents, coding, test and maintenance. These steps 
can be described below  
 1) Research and study from related theories and documents which consists Website 
Development Process (WDP), website development concepts, documentations and the-
ories for developing WordPress based website. 
 2) Analyze and planning the contents for the website by create a sitemap and mockup 
page to assist development.  
 3) Design the website based on planned sitemap and mockup page. Gather suitable 
supplementary WordPress plugins and other materials for website require functionality 
and website beautification. 
 4) Writing contents for the website which consists compiling gathered data, allocat-
ing compiled information to designated webpage and formatting texts in webpage   with 
integration of gathered supplementary plugin 
 5) Implement and coding prepared development materials into the website with 
WordPress. 
 6) Test and review contents of the website to further website enhancements. Finally, 
launch the website on rented host. 
 7) Maintenance the website to detect undisclosed bugs and glitches, also to ensure 
the website is up-to-date. 
 After the development is completed. The website will be tested and evaluated by a 
selected group, college students, to collecting feedback from them. The feedback col-
lecting method is using survey form. The forms will be distributed after the test. There 
are 4 topics in the survey following, Functional Requirement Test, Function Test, Us-
ability Test, and Design an d Innovation Test. Functional Requirement Test is about 
how well of website’s primary functions. Function Test is about how well of secondary 
functions of the website, as known as non-function requirement or Quality-of-Life 
functions. Usability Test is about how understandable and easiness to use of this web-
site and lastly, Design and Innovation Test is about how well is the website designed 
including website appearances, content placement and content formats. 

5 Results and Discussions 

From the development of Knowledge Management Blog using Game to Increase 
Awareness and Memory: A Case Study of Learning ASEAN Course, the website is 
functioning as intended to. Users able to freely navigate through the website for 
knowledge about ASEAN and able to use the website’s supplementary functions such 
as online tests. The functionalities of the website are shown in the pictures below  

1) The homepage acted as a website portal which shows the main topics of every 
articles about ASEAN to give users quick access to desired article. Articles about 
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information of each ASEAN countries will be show in clickable country flags of each 
countries instead of text topic. 

The navigation bar below the website banner shows buttons to homepage, online 
tests and about page respectively. The sidebar contained search bar for search articles 
in the website, article lists, interesting links related to this website’s contents and Twit-
ter feeds for official ASEAN account. 

 

 
Fig. 1.  The homepage 

824



8 

 
Fig. 2. Upper part of homepage which contained links to main topics 

 
Fig. 3. Lower part of homepage which contained links to topics displayed in each country flags 
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2) An article page of each countries in ASEAN. These pages display details of each 
countries in 5 subtopics including weather and terrain, cultures, histories, governments 
and economics. Every subtopic is collapsible to make the webpage not too cluttered. 

 
Fig. 4. An article about each country in ASEAN (One subtopic is expanded while others col-

lapsed) 

4) This page contained a collection of online tests. Users able to select desired test 
and evaluating their knowledge. Score will be show after finishing the test. 
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Fig. 5. Online test selection. 
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Fig. 6. A quiz of an online test 

3) An article page about general information of ASEAN. There are 3 of these pages 
divided by its topic. Each page contained information about ASEAN including pictures.  
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Fig. 7. An article about ASEAN consists of texts and pictures related to the article 

6 Conclusions 

From the development, developers analyzed and developed a website with WordPress 
and can be freely access by users who interested in ASEAN. 
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6.1 Satisfaction survey results 

Evaluation items 
Level of 

satisfactory 
x̄  S.D. 

I. Functional Requirement Test 4.30 0.67 
II. Function Test 4.00 0.82 
III. Usability Test 4.50 0.71 
IV. Design and Innovation Test 3.80 0.79 
Average total 4.15 0.75 

6.2 Describe the results 

From the development of Knowledge Management Blog using Game to Increase 
Awareness and Memory: A Case Study of Learning ASEAN Course. Users able to 
access the website by using their own web browser and able to navigate contents in the 
website. According to user satisfaction survey, we can describe the results as the detail 
below: Part I is an evaluation of Functional Requirement Test which has average score 
at 4.30 with standard deviation of 0.67 which resulted in satisfied. Part II is an evalua-
tion of Function Test which has average score at 4.00 with standard deviation of 0.82 
which resulted in satisfied. Part III is an evaluation of Usability Test which has average 
score at 4.50 with standard deviation of 0.71 which resulted in satisfied. Part IV is an 
evaluation of Design and Innovation Test which has average score at 3.80 with standard 
deviation of 0.79 which resulted in satisfied. These results show the website is usable 
and satisfied users. 

6.3 Suggestions 

The website has more rooms for further enhancements including design revamp or add 
more CAI elements such as interactive media to attract younger audiences. 

References 

1. About HowStuffWorks, https://www.howstuffworks.com/about-hsw.htm 
2. Computer-assisted instruction, https://www.britannica.com/topic/computer-assisted-in-

struction.  
3. Website Development Process: Full Guide in 7 Steps - XB Software, https://xbsoft-

ware.com/blog/ 
4. WordPress, https://wordpress.org/about/features/ 
5. R. Mayer.: A Cognitive Theory of Multimedia  Learning: Implications for Design Princi-

ples (1998) 
 

830



The Development of Virtual Reality 3D Media of Royal 

Temple in Thailand: Wat Yannasangvararam 

Woramahavihan 

Veena Khongpit
 

School of Information Technology, Sripatum University-Chonburi Campus, Thailand 

kveena@live.com 

Abstract The objectives of this research were to (1) development of virtual real-

ity 3D media of royal temple in Thailand: Wat Yannasangvararam Woramahavi-

han, (2) study the quality of virtual reality 3D media by 5 experts, (3) study the 

efficiency of virtual reality 3D media by using formula E1/E2, by 50 students and 

(4) study the satisfaction from 50 students who have seen the developed virtual 

reality 3D media. Thailand had many invaluably cultural heritages found in var-

ious areas, particularly historical heritage, arts, architecture, and the way of life, 

which attract tourism in Thailand at the present. This research was to distribute 

knowledge about Thailand's cultural heritage and develop a model representing 

historical places in the form of virtual reality 3D computer graphic model with 

3D environmental condition. The 3D computer graphic processes were as fol-

lows: (1) Pre-Production: problem defines and studies, drawing maps, deter-

mined walking zone in the temple, (2) Production: 3D model character, shading 

and texturing, light and shadow, rendering and interactive and (3) Post-Produc-

tion: research validation by experts. The virtual reality 3D computer graphic 

model presented in both Thai and English language, which was compatible with 

personal computer can lead to further education for students, undergraduates and 

people and conserve Thai culture. The results of this research were as follows: 

(1) there was a high level (X̅ = 4.29, SD = 0.62) of the quality of the virtual reality 

3D media, (2) the efficacy of the virtual reality 3D media was 81.79/80.64 which 

was higher than the defined criteria 80/80 and (3) there was a high level of satis-

faction (X̅ = 4.20, SD = 0.42) in using the virtual reality 3D media. 

Keywords: Virtual reality, 3D media, Royal temple, Thailand, Wat Yan-

nasangvararam Woramahavihan 

1.  Introduction 

Thailand has value cultural heritages which are very various all over the country. Es-

pecially, the heritages of historical, arts, architectural, and lifestyle are the prominent 

point of tourism in Thailand. [1] Chonburi province is located in the east of Thailand. 

Chonburi province has very long history and also is the center of transportation, indus-

try, tourism, and some significant traditional cultures such as Buffalo Race Festival. In 

addition, this province has the important historic sites of religion which is the temple 
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where it is the place of Buddhists to trust in. One of the temples is Wat Yan-

nasangvararam Woramahavihan in which the King Rama IX had given as the highest 

rank of royal temple in the type of Woramahavihan for only one in the province. This 

temple has very long biography of Lord Buddha located in Bang La Mung district, 

Chonburi province. The King had faith so that he gave this temple as Royal Patronage. 

The area near the temple is constructed several of the royal projects such as reservoir 

for the convenient of irrigation around the temple and become beneficial for people and 

monks in that area, the training center for young farmer, and the project of afforest to 

bring the animals and richness back as the past. However, the worth heritages are not 

interested and ever used it in education such as the acknowledgement of the profundity 

of folk wisdom which stays in the cultural heritages as it used to be. [2, 3, 4] Nowadays, 

the Virtual Reality Technology is used in building the materials to be virtual reality by 

using 3D program to make the audients feel along with the stuff and create the learning 

process from one which similar to the real place. The audients will be able to 

acknowledge and remember the information which is very closely to reality. [5] There-

fore, the research sees the significant of passing on knowledge, preserving the religion 

and Thai traditional so that the author creates the virtual reality 3D media about the 

royal temple in Thailand, Wat Yannasangvararam Woramahavihan, in virtual reality 

3D computer graphic. 

2.  Objectives  

(1) To develop virtual reality 3D media of the royal temple in Thailand. In this case, 

the royal temple is Wat Yannasangwararam Woramahavihan. 

(2) To study the quality of virtual reality 3D media, by 5 experts. 

(3) To study the efficiency of virtual reality 3D media by using formula E1/E2, by 50 

students. 

(4) To study the satisfaction from 50 students who have seen the developed virtual re-

ality 3D media. 

3.  Literature Review  

The order of royal temple is started from the King rama 5, the King Vajiravudh. In 1942, 

the King had ordered to classify the levels of royal temple into 3 levels which consist 

of elementary level, secondary level, and advance level. Each level will be classified 

even more and have the different words at the end of temple’s name as table 1 

Table 1. Shows the levels of royal temple 

Levels Ravorama-

havihan 

Ratchavora-

vihan 

Woramaha-

vihan 

Woravihan No word 

includes 

Advance √ √ √ - - 

Secondary √ √ √ √ - 

Elementary - √ - √ √ 

Wat Yannasangworaram Woramahavihan is the advance level of royal temple in the 

type of Woramahavihan located in Ban Huai Yai, Huai Yai sub-district, Bang La Mung 
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district, Chonburi province, 20260 and build in 1976. Somdet Phra Nyanasamvara 

Somdet Phra Sangharaj wondered to have his name to be the name of temple. Thus, the 

temple name is “Wat Yannasangworaram Woramahavihan”. The total area of the tem-

ple is 366 rai 2 ngan 11 square wa which is not include the area from royal project of 

King Rama IX for 2,500 rai and divided into 4 areas such as [6] 

(1) Buddhist shrine area. It is a very important area of temple like the core of the temple. 

This area consists of many religious places such as The Replica Buddhagaya Chedi, 

The pavilion of Somdet Phra Srinagarindra Boromarajajonani Pavilion, The pavilion of 

Princess Sirindhorn, Phra Ubosot Hall, Ariyakarn museum, Phra Boromthat Chedi 

Maha Chakripipat, The MorWorKor SorThor Pavilion, Phra Sri Ariya Metteyya Vihara, 

and Phra Maha Mondop Phuttabat PhorPorRor SorKor. 

(2) It is the location of parsonage and the palace for Supreme Patriarch (of Thai Bud-

dhism) 

(3) Layman area. This is the place for layman and laywomen and also for the people 

who come to meditate.  

(4) The royal project area. 

The media which is popular to use is 3D. It is the mathematical process to create the 

model by using wireframe to demonstrate it into 3D including the 3D motion and none 

motion. It can also demonstrate in renderer process by presenting in 3D. In this research, 

the analysis of Wat Yannasangworaram Woramahavihan model created from virtual 

reality 3D in many areas is used the desktop VR which is the virtual reality system 

presented through the desktop of the computer and used some computer’s techniques. 

[7, 8] The user can interact with virtual reality 3D as same as using mouse or keyboard 

on computer. 

4.  Research Methodology 

Data procedures in this research can divide into 3 periods. 

The first period: the data analysis the author has collected all related theory, scope, and 

possibility in developing media and also has studied the media creation in order to use 

it as the information in this research to present it to the Asian Conference on Education 

2013 in October 23-27, 2013 at Osaka, Japan. The topic of 3D Virtual Environments of 

Royal Temple in Thailand (Wat Yannasangvararam) Phase 1 is supported by Sripatum 

University-Chonburi Campus. The author received the advices from the professional 

committee and the participants in the conference and took some issues about the form 

of interaction, the environment of installing media, and new technology to develop this 

research in next procedure. [9] 

The second period: the development of virtual reality 3D media the development of 

virtual reality 3D media consists of 3 main processes which are (1) Pre-Production, (2) 

Production and (3) Post-Production that include the detail as follow: [10] 

(1) Pre-Production after studying the details from historical resources, it found that the 

collection data is impossible to do because this temple have very long history and some 

details are myth or story which unable to prove whether it true or not. Some places are 

not allowed people to visit because it is in the Buddhist shrine area and become deteri-

orate. The author has requested to collect data and interview Buddhist priest Than-

nasead Chutithamo to collect information and pictures around temple. The author has 
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analyzed and synthesize the information with other believable resources before leading 

to the next procedure. The process of creating diagram and determining the scope and 

direction inside the temple to develop into virtual reality 3D media. 

(2) Production the process of taking the picture from real location of the temple in the 

front, picture turntable, and every texture of the temple such as the wall or the floor. 

The creation of model consists of these procedure as follow: Using the picture turntable 

to create the model so that the size will not wrong from the reality. Creating 3D model 

by using the Autodesk MAYA program to build the shape which consists of 3 materials: 

Polygon, NURBS, and Sub-division Surface. The author chose the Polygon to create 

the 3D model because it is more suitable to build the shape of religious place. Creating 

the UV Mapping which is the transformation from 3D to 2D by separating the piece of 

picture so that it can be painted in Adobe Photoshop in order to get the realistic colors 

and textures. Bringing the pieces of picture to paint the textures and colors to the model. 

Determining the light and shadow which is incident to the religious place to be natural 

and creating the model from renderer of Paint Effects or Effects of the shape, texture, 

and light by using Maya Software Renderer on Mental Ray to get more realistic of the 

pictures, but it might take some times longer than other renderer such as Maya Software, 

Maya Hardware, and Maya Vector. [11] The author has chosen the Unity program for 

creating the interactive of user because the Game Engine is supported 3D picture, mul-

tiplatform, and open source by creating the directions which user can use the mouse 

and keyboard to control it to view it freely. It will show the coordinate of the directions 

in mini map including the sound and subtitle in both Thai and English. 

(3) Post-Production the checking of the virtual reality 3D media is in this process. It is 

evaluated the quality of this 3D of Wat Yannasanvararam Woramahavihan by 5 experts. 

The presentation of virtual reality 3D media is showed in Software Expo Asia: Digital 

Integration on January 21-23, 2016 at Queen Sirikit National Convention Center to ob-

serve the interaction of people to the media and receive the comments from general 

people in order to develop the media to be more complete. Also, it got the attention 

from many people. 

The third period: testing process the test is on high school student from for 50 students. 

They are 12-15 years old and study Social studies subject. The teacher will use this 

media on instruction for 1 learning unit which contain other 3 units which is (1) the 

royal temple, (2) the historical of Wat Yannasanwararam Woramahavihan, and (3) the 

religious places in the temple. 

5.  The Results 

The result of the development of virtual reality 3D media as follow:  [3] 

In Fig. 1, the map of Wat Yannasangwararam Woramahavihan divided into 9 places 

(1) The Replica Buddhagaya Chedi, (2) The pavilion of Somdet Phra Srinagarindra 

Boromarajajonani Pavilion, (3) The pavilion of Princess Sirindhorn, (4) Phra Ubosot 

Hall, (5) Ariyakarn museum, (6) Phra Boromthat Chedi Maha Chakripipat, (7) The 

MorWorKor SorThor Pavilion, (8) Phra Sri Ariya Metteyya Vihara, and (9) Phra Maha 

Mondop Phuttabat PhorPorRor SorKor.  
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Fig. 1.  The map of Wat Yannasangwararam Woramahavihan 

 
In Fig. 2, the Replica Buddhagaya Chedi, This replica stupa was built to fulfill His 

Holiness Somdet Phra Nyanasamvara’s desire to have a commemorative structure 

constructed for the Lord Buddha in this monastery. M.R.Mitrarun Kasemsri’s design 

was adapted from the original Buddhagaya Chedi in India. The replica Buddhagaya 

Chedi is a symmetrically square structure with a width of 22.50 meters on all sides. It 

is enclosed by Phra Rabieng (cloisters) and Kampaengkaew (boundary walls) and 

surrounded by flower gardens of geometrical patterns. The principal stupa is seven-

storey tall with a floor-to-floor height of 3 meters and a width of 12 meters across the 

base. If the two levels at the stupa’s base are included, the stupa will be nine-storey 

tall. There is a spiral stairway leading to the top floor. A permanent exhibition on the 

topic of ‘What did Buddha discover from his enlightenment?’ is displayed along the 

exterior veranda and the interior walls of the principal stupa on the ground level. 
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Fig. 2. The Replica Buddhagaya Chedi 

In Fig. 3, Phra Ubosot Hall, the main temple of worship is a concrete building with 

metal structure. The building itself is 13.30 meters wide, 21 meters long. The architec-

ture of the building is mostly that of Chinese influence, with Chinese-styled roof made 

of shiny glazed tiles and stucco tympanum. 

 

 
Fig. 3. Phra Ubosot Hall 

In Fig. 4, the pavilion of Somdet Phra Srinagarindra Boromarajajonani Pavilion, Her 

Royal Highness the Princess Mother Hall is a three-story multi-purpose hall. It was 

built to offer to the Princess Mother on the auspicious occasion of her 90th Birthday 

Anniversary in 1990. 
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Fig. 4. The pavilion of Somdet Phra Srinagarindra Boromarajajonani Pavilion  

In Fig. 5, the name of the Phra Boromthat Chedi Maha Chakripipat means “the pagoda 

containing the relics of Buddha for the prosperity and greatness of the Chakkri Dyn-

asty.” The Great Chakkri Pipat Pagoda was built to honor His Majesty King Rama I 

and the Chakkri Dynasty. The base of the pagoda is 33 meters wide, with the height of 

about 39 meters. The construction of the pagoda was commenced on February 16, 1981. 

 

Fig. 5. Phra Boromthat Chedi Maha Chakripipat 

In Fig. 6, history of Wat Yannasangwararam Woramahavihan divided into 4 areas such 

as Buddhist shrine area, Parsonage and the palace for Supreme Patriarch, Layman area 

and Royal project area. 
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Fig. 6. History of Wat Yannasangwararam Woramahavihan  

In Fig. 7, the point of change map in virtual reality divided into mini map.  

 

 
Fig. 7. The point of Change map 

The result from evaluating quality of virtual reality 3D media in Table 2. 

Table 2. Shows the result of quality evaluation of virtual reality 3D media 

Aspects  𝐗 SD Level 

1. Contents  4.36 0.66 High 

2. Creative and design  4.36 0.49 High 

3. Interactions 4.32 0.78 High 

4. Sound  4.00 0.68 High 
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Aspects  𝐗 SD Level 

5. Aesthetics  4.32 0.56 High 

6. Usability  4.36 0.53 High 

Mean 4.29 0.62 High 

 

Table 2, the result of quality evaluation of virtual reality 3D media is evaluated from 

the experts. Mean (X̅) of every part is 4.29, and the standard deviation (SD) of every 

part is 0.62 in high level. The result of efficiency evaluation of virtual reality 3D media. 

The efficiency of virtual reality 3D media that test in the instruction of high school 

student for 50 persons gets the score by using formula E1/E2 which is 81.79/80.64. 

These scores are also higher than the criteria 80/80 and the result of satisfaction from 

the 50 students toward the virtual reality 3D media which divided the satisfaction into 

6 parts: (1) Contents (X̅ = 4.36, SD = 0.66), (2) Creative and design (X̅ = 4.36, SD = 

0.49), (3) Interactions (X̅ = 4.32, SD = 0.78), (4) Sound (X̅ = 4.00, SD = 0.68), (5) Aes-

thetics (X̅ = 4.32, SD = 0.56), and (6) Usability (X̅ = 4.36, SD = 0.53). The result found 

that the level of satisfaction has mean (X̅) at 4.20 and standard deviation (SD) is 0.42 

in high level. 

6.  Conclusions 

This research emphasize on the development of virtual reality of 3D media on the royal 

temple in Thailand (Wat Yannasangwararam Woramahavihan). This temple is very im-

portant and famous. In order to transmit the knowledge to local people and tourist, the 

author has asked for the permission on collecting data and interviewing Buddhist priest 

Thannasead Chutithamo who is the advisor of this research. After collecting data and 

pictures, analyzing, and synthesizing with other believable resources, it led to the 3D 

creation process on computer to make it interactive by using the theory of motion, tech-

nique of panning camera, and the control the media from mouse and keyboard also 

including the subtitle in both Thai and English, and sound thorough the viewing so that 

it can make audient learn freely. 

Due to the study on quality of the media, the author has consulted with the experts who 

have the teaching experiences at least 5 years in the field of animation, computer 

graphic, and instruction. During the processes, the author found that the level of sug-

gestions from the experts is in the high level which means that it can be usable and 

presented to transmit the knowledge to Thai people and foreigners about the beauty, 

historical, local knowledges, and also stimulate the tourism in Chonburi province. This 

research is related to the research from Bell and Fogler [12] which also used the virtual 

reality as a tool in education. The learning system of virtual reality can be learned 

through computer. The learners will see the virtual reality classroom and tool for study. 

Due to the study on the efficiency of using this 3D media, it found that the efficiency 

is higher than the criteria 80/80. It means that teachers are able to use this media on 

their teaching because this media is very proper and easy to understand [13] such as the 

subject of social, history, and tourism. General people are also able to use to gain more 

additional knowledge which is related to Szalavári, Schmalstieg, Fuhrmann and 

Gervautz [14]. The author has developed the educational tool as virtual reality and then 
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evaluate and test it. It found that the use of this system affects positively on learners in 

both learning process and the result from studying. 

Due to the study of satisfaction from students after viewing the 3D media, it found that 

the level of satisfaction from 50 students is in the high level. From observation, students 

tend to like the media for their learning rather than the class which has only instruction. 

They prefer the animation media more than the still pictures. The students are also stim-

ulated by the interaction between the media and learners. [15] 

7.  Recommendations 

(1) It should be developed the virtual reality 3D media to demonstrate on other elec-

tronic such as mobile phone so that is can increase a number of audients.  

(2) This media should be developed by using Augmented Reality in order to cooperate 

the virtual reality along with the reality so that it will make more interaction between 

media and audients and become more interesting.  

(3) The limitation of using this media should be used with the high quality of desktop 

on computer to show the virtual reality and manage the environment to suit with the 

media which some temples or school might not be able to manage it. 

8.  Acknowledgement 

This research is successful due the kindness of Dr.Tau-tong Puangsuwan, Buddhist 

priest Thannasead Chutithamo and Assistant Professor Dr.Settachai Chaisanit who 

kindly provides suggestion, revision and attentiveness in every step of research meth-

odology of author which is very beneficial for conducting this research.  

References 

1. Royal Temple, http://www.dhammathai.org/watthai/royalwat.php, last accessed 

2013/04/05.  

2. Bootchuy, T.: A comparison of still and panorama virtual reality image in com-

puter lessons upon learning achievement and memory retention image of matha-

yom suksa one students' haptic perception. Silpakorn University, Bangkok 2005. 

3. Wat Yannasangwararam Woramahavihan Homepage, 

http://www.watyanasangvararam.com, last accessed 2016/03/12. 

4. Chutithamo, T.: History of Wat Yannasangwararam Woramahavihan, personal 

communication, 2014/01/10. 

5. Wiengsong, A., Kayapart, S., Arreerard, W.: The developing virtual reality me-

dia. Journal of Science and Technology Mahasarakham University 29(4), 446-

455 (2010). 

6. Anonymous.: Wat Yannasangwararam Woramahavihan in the royal palace. Sil-

pasiamprinting publishing, Bangkok 2015. 

7. Taxén, G., Naeve, A.: A system for exploring open issues in VR-based education. 

Computers & Graphics 26, 593–598 (2002). 

840



8. TECFA Homepage, https://tecfa.unige.ch/tecfa/publicat/dil-papers-

2/Dil.7.5.18.pdf, last accessed 2018/06/20. 

9. Khongpit, V.: 3D Virtual Environments of Royal Temple in Thailand (Wat Yan-

nasangvararam) Phase I. In: The Asian Conference on Education, Osaka, Japan 

(2013). 

10. Leeaumnoichoke, T.: Intro to Animation. Than Books Publishing, Bangkok 

(2007). 

11. Kunkhet Homepage, http://www.kunkhet.com/student/ANI211/21106.pdf, last 

accessed 2016/11/20. 

12. Bell, J. T., Fogler, H. S.: Implementing virtual reality laboratory accidents using 

the half-life game engine, World Up, and java3D. In: the 2003 American Society 

for Engineering Education Annual Conference & Exposition, pp. 22-28. Ameri-

can Society for Engineering Education, Chicago (2003).  

13. Educ Homepage, http://www.educ.su.ac.th/2013/images/stories/081957-02.pdf, 

last accessed 2018/05/30. 

14. Szalavári, Z., Schmalstieg, D., Fuhrmann, A., Gervautz, M.: Studierstube - An 

environment for collaboration in augmented reality. Virtual Reality 3(1), 37-48 

(1998). 

15. Tiantong, M.: Innovation computer-based learning and teaching. Danex Intercor-

poration publishing, Bangkok (2013). 

841



Other Papers 

Paper session   
 

  104 

  106 

  109 

  134 

  135 

  152 

  154 

  169 

  195 

  196 

  198 

  218 

  220 

  221 

  224 

  226 

  227 

 

 

  229 

  262 

842

Samsung
Typewritten Text

Samsung
Typewritten Text

Samsung
Typewritten Text

Samsung
Typewritten Text

Samsung
Typewritten Text



Abstract 

In-flight Services Simulation: Cooperative Learning through Theory and Practice 

Taksina Bunbut, Lecturer, International College, Suan Sunandha Rajabhat University 
taksina.ssruic@gmail.com 

Several challenges were happening through the classroom of Cabin Crew Management, 
which is one of the subjects in Airline Business Program of International College, Suan Sunandha 
Rajabhat University. Firstly, students are required to study in English speaking environment while 
they are Thai and need highly motivation and encouragement to communicate in English. Secondly, 
they have to learn about cabin crew and passenger services during the flight while most of them 
have no flying experiences. To overcome these challenges, the college invested and built a cabin 
service mock-up which is the imitation of Boeing 737-800 aircraft with all necessary onboard 
facilities. Cooperative Learning is also introduced in the class for developing students’ 
competencies, especially communication skill, leadership skill, teamwork skill, social skill and 
others. The assessments for the success of teaching and learning in this class were conducted by 
the survey on 88 Hong Kong students who attended the in-flight services activity as passengers at 
the mock-up, and experienced the mock-up flights that were organized by Thai students. Group 
discussion and in-depth interview were also used to gain feedback from Thai students. They all 
provided positive reflections that amazed the teacher, due to they demonstrate new attitude toward 
the practice of English, the relationship among classmates, and the plan for their career paths.            

Figure 1 The cabin service mock-up 
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Introduction 
Consider these two friends - both have been working in academic and consulting contexts for 
many years. Both have completed Doctoral studies and published books and articles on 
simulation and various aspects of management education. Their friendship has waxed and waned 
over the years as each has taken on different career moves and interests. In earlier years they co-
produced workshops on simulation to help educate others interested in the field, to understand its 
intricate variety. There is much the is similar and many shared interests.


However there is one difference between them, which has continued to puzzle and at times 
exasperate each other. One has a preference for ‘open-ended simulation’ while the other is more 
comfortable with ‘closed simulations.’ (Christopher and Smith 1987) This paper explores how 
those two perspectives - and the many others that fall between the outer ends of the spectrum of 
‘open-closed’ simulation - tend to shape the way that simulation is facilitated in various contexts. 
It begins with an exploration of theories of education and focuses - for current purposes - on 
classroom contexts rather that all the possible learning spaces that might exist. It explores 
underlying assumptions shaping beliefs and influencing consequent behaviours, and considers 
what those choosing a ‘facilitative’ stye for support learning might have to know and be able to do  
to create learning environments that unsettle expectations, even as learning occurs. We return to 
an exploration of those friends’ respective stances and expectations at the end the paper.


Exploring the term ‘Facilitation’
Facilitation is now a more familiar term used for the process of managing educational practices in 
workplace and informal educational and training contexts, while being used less often in formal 
educational contexts. The Cambridge Dictionary defines facilitation as “the act of helping other 
people to deal with a process or reach an agreement or solution without getting directly involved in 
the process, discussion, etc. yourself.” (2018) While the definition does not make it explicit, it is 
useful to note that how an individual ‘facilitates’ learning is as much a result of their personal 
preferences for ‘being in the world’ as an outcome of work contexts, educational training and life 
experiences. All these factors aggregate to a ‘stance’ which is visible from the moment an 
individual begins to lead an educational activity. It is important to note here, that an individual’s 
‘stance’  can change over time as new experiences add to their understanding of the process, the 
materials they are working with and the specifics of different contexts. 

The shift towards ‘facilitating’ and away from ‘teaching’ as a description of the work of managing 
educational practices has brought with it an array of debates and discussions (not to mention some 
conflict) about the purpose and tasks involved in occupying that position. Teaching has honourable 
traditions, with centuries of development to entrench its practices and incumbent mindsets. 
However it is interesting to recall that Shakespeare has Mark Antony repeatedly use the phrase 
‘honourable men’ to demolish Brutus’s arguments for the murder of Caesar. Throughout his 
speech, Antony calls the conspirators "honourable men" – his implied sarcasm becoming 
increasingly obvious (Wikipedia 2018).

In similar vein, we are drawing attention to the limitations of the arguments for the primacy of 
standard teaching practices, which inhibit educators’ access to, and understanding of, the 
processes of facilitating learning. In the 21st century - where ‘lifelong learning’ is a reasonable 
descriptor of daily human practices - facilitation of learning aligns with awareness that learners are 
no longer (if they ever were) passive recipients of expert knowledge delivered by teachers. In effect 
‘learners’ are/can be ‘teachers’ too - when the context in which they are all operating allows for 
open access to knowledge and does not position the educator as the primary possessor of ‘what is 
be learned’. Conversely ‘teachers’ are also learning when they allow themselves to let go of the 
sense of ‘ownership of knowledge’ which is too often imbued in them as their raison d’être.

When the focus in a learning environment is on the ‘transmission of knowledge’ - as it sometimes 
still must be - the teaching role is perfect adequate. However this task is becoming less and less 
important as technology enables us all to have access to those ‘bodies of knowledge’ that were 
once the private province of ‘teachers’. Consider the 11-year old student who can explore the 
Periodic Table of Elements using a combination of Wikipedia, interactive web sites like https://
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www.ptable.com, and the virtuoso performance of Tom Lehrer (1953) singing his ‘Chemistry 
elements” song - the role of the teacher must change, if they are to hold the learner’s attention. 

This is where ‘facilitation’ enters into its own. As the dictionary definition proposes, it is about 
‘helping’ as guide and supporter. Adopting this stance requires an understanding of one’s own 
deepest beliefs about learning, education, knowledge and practice. It involves a lifelong 
commitment to exploration of possibilities and options - some of which will cassette abandonment 
of earlier beliefs and practices. For this paper we have focused on only a few of the possible 
theoretical frameworks that inform a facilitative stance as an educator, the purpose here is to 
provide a thoughtful analysis of some key concepts and indicate ways in which readers might 
pursue their own further explorations.

Pedagogy, Andragogy and Heutagogy
To understand how - and why - ‘teaching’ is being challenged by ‘facilitation’ requires at least a 
brief consideration of some key terms use to describe theories of education practice.  It can be 
unnerving to see so many current documents about education still using the term ‘pedagogy’ - 
implicitly referring to the ‘transmission’ approach to education - as if it is the only valid theoretical 
basis for considering learning and educating. It is unnerving because pedagogy’s origins lie in 
ancient Greece where ‘pedagogues’ were men charged with the task of guiding children (mostly 
boys) to understand what it means ‘to be a man’ (Smith 2012). Its current use as a ‘catch all’ term 
for educational theory is troubling, not least because it indicates the user's lack of understanding of 
the complexity of possible education processes available for use across age spans, skills and 
capabilities. Two key terms that all educators - policy makers and practitioners alike - need to 
know, understand and be able to apply in the 21st century, are  respectively ‘andragogy’ and 
‘heutagogy’. 

In the 1830’s the German educator Alexander Kapp first coined the term andragogy which was 
further developed into a theory of adult education by Eugen Rosenstock-Huessy and extended and 
made accessible to the English speaking world by the American educator Malcolm Knowles. 
Despite its longevity andragogy is still not fully established as a welcome term in the realm of 
education.  Its underlying principles brought a dramatic shift to the scope of thinking about learning 
as a process. Extending Kapp and Rosenstock-Huessy’s work Knowles proposed five assumptions 
about adults as learners as shown in Figure 1 (Pappas 2013). 

Implicit in his assumptions is a major shift in the power ratios between ‘learner’ and ‘teacher’. It is 
possible to speculate that the implied challenged to the previously unchallengeable authority of 
teachers’  brought about by this shift in focus n learning, has been a factor in impeding acceptance 
of adult learning concepts. They clearly challenge the idea of educators as being the only persons 
who know and can impose ‘knowledge’ - simultaneously revealing the process of learning as one 
that is inevitably controlled by individual learners. Facilitation of learning has emerged as an 
alternative educational process management strategy alongside (but not necessarily aware of) 
andragogy’s conceptualisation of the learning process. 

846



The concept of heutaoggy has developed more recently and supports a more urgent call to re-
consider how we all think about learning as a process, and how we variously engage with roles 
involved in ensuring our societies sustain knowledge. ‘Heutagogy is the study of self-determined 
learning’ (Hase and Kenyon 2000) and is built on the work of a number of theorists and 
researchers from around the world. An early contributor was Carl Rogers (1982) whose key 
hypotheses are listed in Table 2. His opening premise that “We cannot teach another person 
directly: we can only facilitate learning” has been a continuing mantra for many adult educators 
who have taken up the role of facilitator. A heutagogical approach recognises the need for flexibility 
in both the means and modes of providing learning. It accepts that learning can be spontaneous, 
unplanned and messy requiring fewer tightly constructed procedures and a flexible capacity to 
adapt to evolving and unfolding conditions ‘in the moment’.

Whereas ‘pedagogical’ concepts assume an orderliness and clear set of (unequal) power 
relationships, both andragogy and heutaoggy operate in varying degrees of ‘messiness’ (un-order 
or uncertainty) with power relationships varying widely through the course of a learning episode. 
When all parties are (or are learning to be) comfortable with uncertainty, the process of knowledge 
acquisition will be occurring at different rates and differing depths according to the needs, interests, 
capabilities and priorities of those who are learning - which usually includes the educator.

Facilitating uncertainty - moving away from certainty and conformity

1. Self-Concept 
As a person matures his/her self concept moves from one of being a
dependent personality toward one of being a self-directed human being.

2. Adult Learner Experience 
As a person matures he/she accumulates a growing reservoir of experience
that becomes an increasing resource for learning.

3. Readiness to Learn 
As a person matures his/her readiness to learn becomes oriented
increasingly to the developmental tasks of his/her social roles.

4. Orientation to Learning 
As a person matures his/her time perspective changes from one of
postponed application of knowledge to immediacy of application. As a result
his/her orientation toward learning shifts from one of subject- centeredness
to one of problem centeredness.

5. Motivation to Learn 
As a person matures the motivation to learn is internal (Knowles 1984:12).

Table 1 - Knowles’ five assumptions about adult learners - (Pappas 2013)

1. We cannot teach an other person directly: we can only facilitate learning
2. People learn significantly only those things that they perceive as being involved in the

maintenance or enhancement of the structure of self
3. Experience which if assimilated would involve a change in the organisation of self tends to

be resisted through denial or distortion of symbolisation, and the structure and organisation
of self appear to become more rigid under threat

4. Experience which is perceived as inconsistent with the self can only be assimilated if the
current organisation of self is relaxed and expanded to include it; and

5. The educational system which most effectively promotes significant learning is one in
which threat to the self, as learner, is reduced to a minimum".Issues explored include
expectations of participants, capabilities and philosophical stances of educators,
assumptions and beliefs anchored in the wider context of a learning process and present
and future issues likely to impact on all of these.

Figure 2 Rogers five key hypotheses (Hase and Kenyon 2000) 
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Stability, comfort and balance are all conditions that human beings gravitate towards. Uncertainty, 
discomfort and instability are conditions we usually prefer to avoid. While it is likely that everyone 
will agree with these two statements, there is an underlying truth that emerges when we consider 
them together. Life itself is uncertain - and preferring stability over uncertainty does not change 
this. So educators like Kapp, Knowles and Rogers were in effect contributing to an educational 
paradox that can be described this way: 

We assume that learning is intended to prepare us for life in the time ahead which - of 
course - is essentially unknowable. Pedagogues conducted their preparations by inducing 
conformity and creating conditions in which everything was as it had always been.  
Conversely adherents of andragogy and heutaoggy, recognising that their learners have 
already begun their own life journeys, offer ways to help them continue along their own 
paths, not inducing conformity but encouraging diversity. 

The paradox lies in each set of beliefs having its own truth and that there is no single - for all time - 
solution that can resolve the question of ‘how to teach?’  Any solution offered at one time, can 
prove to be futilely useless at another. No one solution fits all circumstances. Thus educators 
actually have endless choices when it comes to managing the provision of learning. Such choices 
are based, in part, on their own underlying assumptions - of which they may no longer be 
consciously aware - concerning issues like the benefits of stability and order, as well as power 
relationships and ‘ownership' of knowledge.

According to standard norms of ‘teaching’, the ‘teacher’ is there ‘to teach’ (doing) and participants 
(students, workers, etc) are there ‘to learn’ (receiving). In the context of formal learning this 
provides conditions which meet those needs for security - identified by Wilfred Bion (Armstrong 
2005) as an essential human need he called ‘basic assumptions’. Bion demonstrated how 
unsettling such assumptions (and other associated contextual expectations) creates unease and 
yet that is exactly what the process proposed by Rogers and others can leads to. So why create 
conditions where uncertainty is present and imbalance is everywhere? 
One reason for doing so is that both andragogy and heutaoggy accept that learners have (varying) 
degrees of independence and arrays of knowledge, requiring provision of uniquely detailed 
responses if the individual’s life journey is to be supported effectively and appropriately. In doing so 
concepts underlying both andragogy and heutaoggy challenge many aspects of what is accepted 
as ‘normal education. Including - for example - the use of the ‘space’ called classrooms. These are 
generally considered to be places where desks are in rows, the teacher has all the power to decide 
what is important and to be done, and the learners are to sit and wait to be told what to do next. 
Creating learning spaces - within these familiar contexts - that do not conform to such expectations 
can unsettle learners - even if the process is being conducted in this manner to provide for their 
own future best interests. 

So if facilitating learning can create such unease what are the benefits of continuing? Surely 
learning is better when it is provided in a calm and stable atmosphere? These plaintive questions 
arise from a belief that causing uncertainty is not a ‘good thing’ - and such questioners work hard 
to avoid what physicist know as the centre of their work. As the Nobel laureate, Werner 
Hesienberg, wrote - 

We can no longer speak of the behaviour of the particle independently of the process of
observation. … the natural laws formulated mathematically in quantum theory no longer 
deal with the elementary particles themselves but with our knowledge of them. Nor is it any 
longer possible to ask whether or not these particles exist in space and time objectively ...
When we speak of the picture of nature in the exact science of our age, we do not mean a
picture of nature so much as a picture of our relationships with nature. (underlining added) 
(quoted in Sleator 1996)

That is - according to the physicists all is uncertainty and motion. We ‘know’ things by the way we 
look at them, and not by any other way. So those sometimes strident efforts to create order and 
stability are actually trying to exert control over processes and contexts within which learners still 
privately control their own thoughts and responses while externally conforming to conditions which 
they may accept - or abhor! 
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However reluctantly, educational ‘norms’ are in need of developing awareness, and strategies for 
managing, of complex conditions that have no prior know outcomes, may not proceed at the same 
pace at all times and even stop and re-start unexpectedly, or prove to have connections that were 
well hidden (or not even yet in existence at the beginning of the process). This is the space where 
‘facilitation’ frequently operates.

Facilitating uncertainty - moving towards Complexity, Discontinuity and Interconnectedness 

There is a vast array of suggestions about what is involved in being an effective facilitator. For 
example Spindler and Leigh noted the importance of ‘positioning’ the facilitator as participant/
observer or conversion observer/participant (2005) - while a survey conducted by Likhacheva 
(2018) and summarised in Table 1, shows that considerations of what is important varies widely 
between novice and expert facilitators and across nations, and largely focus on knowledge and 
skills that are externally observable.

The work behind this table will form part of future work in this area and is included here to illustrate 
the diversity of issues that facilitators think are important. In compiling this initial list of issues we 
quickly became aware that those contributing to the list had focused on practical and external 
factors rather than on personal tacit and internal characteristics. Mostly the interviewees talked 
about ‘what do they know?’ And it became clear, during the interviews, that it can be hard for an 
individual to articulate tacit knowledge concerning personal emotions, reactions, etc. They seemed 
to be asking of themselves questions of the kind “What if I know the content of a game well, but I'm 
not a good psychologist?”  or “I'm not experienced in working with emotions of participants, am I a 
good/bad facilitator?” 

Theme Russian novice 
facilitators 

English speaking 
experienced  
facilitators

Russian speaking 
experienced facilitators 

Cognition well-developed cognitive 
sphere of their personality

Competence good facilitator must be 
competent

Group dynamics able to control group 
dynamics

be able to analyze the 
behavior of people

Game relevant 
knowledge

must know the content of a 
game that he/she’ll facilitate

know the content of the game

Game relevant skills be a good debriefer

General knowledge should know a lot perceptive/perceptual and 
organizational skills

Specialist knowledge have the skill of a 
psychologist

Attitudinal stance be open to the new

Organisational skills must have good 
organizational skills

Emotional awareness be able to work with 
emotions of participants

Table 1 - priorities for facilitators - a selection fo opinions from novice and expert facilitators 
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In addition to such questions it is possible to suggest from this limited first pass, that the focus of 
interviewees is on adequate possession of context specific knowledge and skills rather than on 
personal capabilities for managing the kinds of uncertainty that andragogy and heutaoggy are 
known to generate. We do not yet know if this was a result of the survey process - that is a task for 
future research. 

In the meantime our task here is to consider what is involved when the learning process moves 
away from stability and certainty and embraces complexity, discontinuity and interconnectedness. 
That is what does the facilitator need to know about the transition and likely responses to new and 
unfamiliar environments? 

Facilitation Issue Concerns 

Think about safety every step of the way Sometimes ‘safety’ is the very factor to be 
challenged by the game - how to prepare for a ‘safe-
unsafe’ lending context?

When preparing role scripts avoid long complex 
documents

Players’ do not want to spend the game reading. 
Rely on their intelligence and give the minimum 

Being ethically unethical Ethical issues are complex. Games sometimes need 
to ‘trick’ people to create learning.

Know the game by heart Know where the boundaries of the game are; what 
was designed and what wasn’t; as far as possible 
oversee, what effect this has on participants

Be careful with humor. Do not laugh or smile at the 
wrong moments

Jokes are not ‘global’ - use ones to suit specific 
contexts. 

Be careful with cultures - national and company Every context has its own temporary ‘culture’. 

Ensure that participants feel they are taken seriously A facilitator, with prior knowledge of a design, may 
see mistakes invisible to participants. Avoid creating 
an impression of ‘superiority’ with such knowledge

Be aware of your own feelings and projections Put them aside when necessary. At all times monitor 
your own ‘state’ it affects everything.

Be a reflective practitioner. Promote use of 
Reflection in Action/Reflection on Action

Pay attention to emotions and observations.  Be 
alert to changes in yourself and others - ask ‘why’?

Be aware of your status as a facilitator. This can be 
complex when you are a consultant or a  company 
facilitator where there are hierarchy issues.

You have a power position and also need to be 
accepted. Exercise the power you have - not the 
power you think you should have in the position.

You set an example in the facilitator position If you seem comfortable with uncertainty others 
accept that you know ‘your stuff’ and trust you

Be clear about what people can expect of you, and 
what you expect of them

A facilitator - unlike a teacher - is not responsible for 
content. Responsibility is limited to ensuring 
discussion addresses it clearly and explore options

Be aware of your experience level There is no end to the growth potential of facilitators.  
As a novice expect to be cautious and careful. As an 
expert know that there is always more to be learned. 

Do not pretend to know everything “I don’t know, so lets find out together” is a powerful 
sentence available to all - and a vital facilitator tool. 

Table 2: Some ethical issues in Facilitation Heeswijk 2015

850



Table 2 is a summary of one aspect of many years work on the part of one of the authors and - as 
with Table 1 - forms the basis of continuing research on the position of the facilitator in simulation 
and simulation/games environments (Heeswijk 2015). This is only a part of that work and is 
included here to illustrate the diversity of issues that facilitators need to think about, that are not 
directly skills or knowledge - but rather perception and attitude - based. This work too, is ongoing.

Finally (at this time) it is useful to note the International Association of Facilitators (IAF) code of 
ethics for facilitators. While it is general in nature and does not address any of the specific 
identified in Tables 1 and 2,  it is helpful in setting some boundaries for responsible behaviour  in all 
contexts where facilitation is the mode of operation. Unfortunately - or perhaps fortunately - it does 
not include a description of the kinds of contexts where ‘facilitation’ is to be used. Thus all the items 
are valid for use by simulator facilitation professionals, and yet - sometimes in a simulation - many 
of these items may be temporarily ‘violated’ by the process of the game itself. This requires intense 
preparation by the individual and a readiness to admit the ‘trickery’ used by the game to generate 
learning. Thus simulation facilitators may find themselves needing to resolve the apparent paradox 
of meeting these ethical criteria within a context where - in the moment - that is not possible!

Ways and means of facilitating complexity, discontinuity and interconnectedness

Since we ourselves are still collecting data about preparing oneself as a facilitator, what do we 
mean - at this time - by our use of the phrase ‘to move towards complexity, discontinuity and 
interconnectedness’? How is it done both ethically and sensitively, when the processes themselves 
may require apparent violation of common expectations? 

Firstly we see it as an evolving and ever-changing process. What we once collectively shared as 
an understanding of ‘facilitation’ has changed for each of us, as we have conducted our own work, 
and then shared the outcomes along the way. This facilitation of simulations as context showing 
these features requires an acceptance of the possible of surprise. And also of failure.

Secondly it is about ‘movement’ both in our ourselves and specifically in the field of simulation. 
Complexity, discontinuity and interconnectedness are all terms that have both contextual as well as 
generalisable meanings. So we see that facilitators who are gaining skills and broadening their 
understanding of the role (and of simulation), will - themselves - move along a continuum in regard 

Item Brief explanation

Client Service We are in service to our clients, using our group facilitation 
competencies to add value to their work.

Conflict of Interest We openly acknowledge any potential conflict of interest.

Group Autonomy We respect the culture, rights, and autonomy of the group.

Processes, Methods, and Tools We use processes, methods and tools responsibly.

Respect, Safety, Equity, and Trust We strive to engender an environment of respect and safety 
where all participants trust that they can speak freely and where 
individual boundaries are honoured. We use our skills, 
knowledge, tools, and wisdom to elicit and honour the 
perspectives of all.

Table 3. IAF code of ethics for facilitators
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to a capacity to understand, manage and draw learning from specific events and activities. For 
example one of us tells this story from a time when still a novice -

The simulation was called ‘Poverty’. It required players to create a collage using resources provided 
by a ‘shopkeeper’ and tokens provided by the facilitator. Some players received no tokens so had to 
negotiate with the shopkeeper and their peers. One desperate player stole from the shopkeeper, who 
called in the ‘policeman’. A chase ensued around the space beyond the classroom ending back at the 
door. Hearing the story, unable to decide what to do, I changed the ‘policeman’s’ role (concerned for 
his health by the energy expended the chase) and provided the player with ‘free’ tokens.  
Only during the debriefing did I realise the extent of my mistakes and learned two key lessons:  
a) never change roles in mid-stream (the ‘policeman’ felt hurt that his endeavours were rewarded

by what he considered a demotion and saw the ‘thief’ as being rewarded for a crime)
b) when something entirely unpredictable happens allow the players to resolve the problem (the

thief could have been sent to jail). Do not interfere, unless you are going to end (or bring a
temporary halt to) the game activity.

The story has been used many times to warn novice facilitators about such issues.  It also 
contributed to use of reflection in action and reflection on action, enabling ongoing development of 
understanding about the moment-to-moment processes of managing the complex dynamics of a 
simulation where all the parts (players) are moving at once. For example - none of the other 
players involved in that Poverty game noticed the interactions described above, and when they 
were mentioned in the debriefing were surprised to learn about it. 

Thirdly - following on from the last sentence - learn to understand what it means to be managing a 
complex dynamic environment. Leigh and Spindler (Leigh and Spindler 2004), in a widely quoted 
article note that  “Traditional educators who wish to make use of experiential approaches will 
therefore need to unlearn some habitual strategies and adopt others to affirm and model their 
acceptance of the centrality of the student in the learning process.” They used the term ‘chaordic’ 
to describe such contexts, referring to Hock’s (2000) use of this hybrid term to describe conditions 
where both chaos and order can be found in (un)equal measure. This also relates to Snowden and 
Boone’s (2007) description of the ‘Complex’ domain of knowledge where 

….right answers can’t be ferreted out. It’s like the difference between, say, a Ferrari and the Brazilian 
rainforest. Ferraris are complicated machines, but an expert mechanic can take one apart and 
reassemble it without changing a thing. The car is static, and the whole is the sum of its parts. The 
rainforest, on the other hand, is in constant flux—a species becomes extinct, weather patterns change, 
an agricultural project reroutes a water source—and the whole is far more than the sum of its parts. 
This is the realm of “unknown unknowns,” and it is the domain to which much of contemporary 
business has shifted. 

It is also the domain of simulations which are designed to replicate contexts where the ‘reality’ is 
also more than the sum of its parts. This is true of both ‘open’ and ‘closed’ simulations - to return 
for a moment to our two facilitator friends. However ’closed’ simulations create boundaries that do 
not usually allow the features of real-life complexity to creep into the action, whereas the 
boundaries in ‘open’ simulations are permeable and (still within limits) almost anything can happen.

Fourthly this vexed issue of discontinuity means that facilitators may find themselves in the midst of  
series of events that seem to have no apparent linkages. One example of this occurred when a 
weekly class was interrupted by an extended - and unusual - break in schedule. The class was 
participating in an extended simulation designed ot occur over 13 weeks. On the last day before 
the break the class had an unexpected interruption and had to relocate to a site outside the 
building. Up to that time relations in the room each week had been tense and argumentative. 
During the ‘outside’ session tentative agreement was reached about how matters were to proceed 
indoors from now on. Then ensued the long break. On return to class the facilitator was basically 
expecting a resumption of tension and disagreement and had prepared accordingly. Almost 
miraculously that final outdoors session and the long break seemed to have combined to create an 
entirely different atmosphere. While the intended activities continued the atmosphere was so 
different as to constitute a new, and more effective learning environment. The discontinuity 
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between parts one and two of this experience could not have been anticipated, and required quick 
adaptation of prepared resources and plans.

Finally - for this paper -  facilitating ‘complexity, discontinuity and interconnectedness’ requires 
acceptance that players may see connections entirely unanticipated by game designer or 
facilitator. A recent example involved a university student writing about connections he saw 
between the ‘classroom as organisation’ simulation process in which he was engaged, and the 
German movie ‘Die Welle’ (Gansel 2008) about a A role-playing game with tragic results.  As the
facilitator was unaware of the movie or its story the reference required a hurried research to 
establish the veracity of the perceived parallel, and then a long and careful response to the 
connection which included, in part - 

Drawing the parallel that you do in this letter, caused me to ask myself a question which you answer 
through your reference to Sinek’s exploration of how values and goals can either be parallel or 
opposing. So what are my values? Why do I apply the particular learning principles that I am using? 
Since I am the professor in the room, it is a fair question that you ask. (unpublished correspondence)  

Not only was the connection unexpected, but it was also challenging - the facilitator was facing the 
question of whether as facilitator was the use of ‘classroom as organisation’ in fact creating 
potential for things to go horribly wrong as happens in the fictional story? An eventual answer lay in 
the very different modes of facilitation in each case. In the movie the ‘facilitator’ remains largely in 
the role of ‘teacher’ introducing elements at whim (in line with the intended ‘story to be told’) and 
keeps hidden the real nature of what is happening - apparently denying participants the right to 
challenge the process. In the student’s context the players were at all times in charge of the 
process and at any time could - and did - amend the process to align with their learning needs and 
agreed goals. However the experience was a ‘wake-up’ call to the facilitator who learned a lot in a 
short time, about student habits and perceptions.

Returning to those two friendly facilitators

The facilitator whose preference is for ‘closed’ simulation finds it hard to adapt to using processes 
that relate to complexity, discontinuity and interconnectedness. Simulations are structured carefully 
to achieve pre-determined ends, and should this seem to be slipping the process is somehow 
adjusted to arrive at the pre-determined endpoint. ‘Being in charge’ of the process is the most 
evident feature of this facilitator when in action. Conversely the facilitator who prefers ‘open-ended’ 
simulations seems at times to allow the simulation - as being enacted by the players - to entirely 
take over the learning outcomes. There is less concern if anticipated outcomes are apparently not 
emerging - but close attention is paid to the outcomes that are ‘emergent’ - that is being created by 
the players. Both are considered to be effective, successful and highly productive educators. Both 
write and publish extensively and share a passion for simulation in its many guises. But each has a 
personal set of beliefs and habits that shapes and forms their performances as facilitator. Neither is 
right or wrong! it is the differences that are important to observe. And it is from an examination of 
the ways they each explain their performance and manage the learning processes that other 
facilitators can best explore their own beliefs and value systems. 

Conclusion
At this time in the 21st century facilitation is far more widely accepted as a bona fide way of 
managing learning processes. There is much to be learnt by those who want to extend their 
capacity for managing learning beyond the traditional boundaries of ‘pedagogical’ assumptions. 
Such things as power relationships between ‘teacher’ and ‘learner’, and capacity for managing 
uncertainty as well as looking to fields of study beyond conventions about ‘teaching’ are all 
involved in developing skills for engaging learners in complex, discontinuous and interconnected 
learning environments. As we close this we feel we have barely scratched the surface of the 
complexity we see within and around the knowledge of facilitation, and are looking forward to 
continuing this learning journey together and with those we encounter along the way.
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Abstract for Full Paper 

Wittenzellner, Blass, Paap (2018): 
Augmented Print – Cross-media Learning Tools for Primary School Children 

Augmented Reality (AR) is a technology that superimposes a computer-generated image on a 
user's view of the real world, thus providing a composite view. AR is an increasingly important 
future technology in education, as it enhances the real world with digital content. Through the 
use of "wearables", AR can be used in education. Wearables are now serving as a technological 
platform that enables computer and internet based augmented reality to be seen, for example 
via head-mounted displays (Google Glass or Microsoft HoloLens) or via mobile devices 
(smartphones and tablets), in conjunction with a camera. The ever-improving development of 
wearables has led to greater interest in integrating the benefits of AR into learning. 

Augmented print (the next level of print and digital interaction) can be used as a cross-media 
learning tool in the areas of language education (national language to English), social studies, 
math (geometry) and science to bring textbooks or other nonfiction books as well as 4D+ flash 
cards to life. These new methods of teaching and learning with AR are increasingly being 
officially acknowledged by educational researchers (Fotaris, Pellas, Kazanidis (2017) Hung et al. 
(2017), Chen et al. (2016), Klein (2015)). AR has the potential to visualize knowledge and 
enable comprehensive contextual learning. 

The coexistence of virtual objects and real environments, allows the student to visualize, to hear, 
and to understand complex spatial relationships and abstract concepts more easily through 
game-based learning. Nationally, there is relatively little known about the potential of this 
technology and how it can support the teaching and learning of primary school children in the 
classroom. Internationally there has been more progress (Yilmaz & Goktas (2016), Furio et al. 
(2013), Radu, Zheng, Golubski & Guzdial (2010), Kerawalla, Lucinda, Luckin, Rosemary, 
Seljeflot, Adrian, Simon & Woolard (2006)).  

This paper examines the possibilities that AR has for creating innovative and novel learning 
environments. The following questions will be researched:  

· What is the general potential of augmented print as a learning tool in the education market for
primary school children and how can it be used effectively?

· How well do parents accept AR and what risks do opponents of digitization see?
· What possible scenarios are there to increase the motivation and learning performance of the

learners, by integrating this supplemental cross-media learning tool into their lessons?

The paper concludes with a quantitative and qualitative empirical evaluation on the acceptance 
of parents as gatekeepers, with regard to the possible use of AR in primary education. 

The classification of the evaluation results will also include views from critics of digitization in 
schools. Advocates of this teaching method mostly come from the areas of neuroscience, 
pedagogy and media studies (Lembke, Leipner, 2015; Spitzer, 2012).  

This work aims to provide researchers with new insights, encourage publishers to print AR 
books, and provide teachers and schools with examples of how to improve learning results. 

Key Words:  
Augmented reality, augmented print, primary education, cross-media learning tools, voice 
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communication, science, active learning, experiential learning, skills development, game-based 
learning 
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Model	Conceptualization	on	Computer	
Simulation	Game	Development	to	Learn	
Group	Decision	Making	in	Supply	Chain	

Management	
	

Akhmad	Hidayatno1,	Arry	Rahmawan	Destyanto1,	Armand	Omar	Moeis1	
	

1	Universitas	Indonesia,	Faculty	of	Engineering,	Industrial	Engineering	Department,		
Systems	Engineering,	Modeling,	and	Simulation	Laboratory,	Depok,	Indonesia	

	
Abstract.	Effective	decision	making	in	supply	chain	management	is	quite	challenging	because	
there	 are	 many	 different	 functions	 (purchasing,	 production,	 sales,	 and	 finance)	 worked	
together.	 This	 paper	 discusses	 a	model	 conceptualization	 to	 develop	 simulation	 games	 in	
supply	chain	management	with	a	specific	purpose:	to	learn	group	decision	making.	The	model	
conceptualization	is	designed	using	causal-loop	and	system	diagram	as	the	basis	for	computer	
simulation	 game	 development.	 An	 early-stage	 computer	 game	 has	 developed	 using	 the	
model	conceptualization	and	receive	positive	feedbacks	for	transferring	essential	principles	
on	group	decision	making.	
	
Keywords:	Model	conceptualization,	computer	simulation	game,	supply	chain	management	
game,	group	decision	making	
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Using	Serious	Simulation	Game	to	
Enhance	Students	Learning	Motivation	in	

Facility	Layout	Course	
Arry	Rahmawan	Destyanto1,	Muhammad	Rizky	Nur	Iman1	

1Universitas	Indonesia,	Faculty	of	Engineering,	Industrial	Engineering	Department,	
Systems	Engineering,	Modeling,	and	Simulation	Laboratory,	Depok,	Indonesia	

Abstract.	 As	 one	 of	 the	 oldest	 course	 teaches	 at	 Industrial	 Engineering	 Department	
Universitas	 Indonesia,	 facility	 layout	 course	 has	 faced	 the	 challenge	 to	 retain	 students	
learning	 motivation.	 The	 repetitive	 tasks	 which	 given	 weekly	 and	 traditional	 teaching	
techniques	used	in	the	course	make	an	effort	to	retain	student	motivation	even	harder.	This	
paper	 discusses	 an	 application	 of	 serious	 simulation	 game	 to	 enhance	 student	 learning	
motivation	in	facility	layout	course.	A	quasi-experiment	conducted	to	investigate	the	impact	
of	 serious	 simulation	games	 in	 increasing	 learning	motivation	 for	 students.	 A	quantitative	
statistical	analysis	was	performed	to	obtain	the	objective	conclusion	of	this	research.	

Keywords:	Serious	simulation	game,	serious	game	application,	game-based	learning,	learning	
motivation,	facility	layout,	quasi-experiment	
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Category: Select One {Full Paper} 

Author(s) & Organisation(s): 
Yusuke TOYODA, toyoday@fc.ritsumei.ac.jp, Ritsumeikan University 

Title: 
“Gaming Simulation for Enhancing Resilience and Managing the Unexpected” 

Abstract: 
Disaster management is one of the fields that Gaming Simulation (GS) is 

applied to. GS has been contributing as training tools to make societies resilient 
as well as disaster education tools to raise awareness. Strengths of GS compared 
to other tools have been discussed in general such that in virtual world of GS 
participants can experience what they cannot or hardly experience in the real 
world, GS can attain social learning among participants for comprehensive and 
complicated phenomena through experience often from different viewpoints with 
role-play in the virtual world, ‘recognition’ in game-play and debriefing make 
possible further learning on their society by comparing between the virtual world 
and the real world, and, related to disaster field, participants can experience 
even devastating results in safety. 

There, however, was no study connecting strengths of GS and disaster 
theories, especially resilience and management for the unexpected. Resilience 
could be simply defined as the ability of a system exposed to shocks to resist, 
absorb, accommodate, adapt to, transform and recover in a timely and efficient 
manner. Management for the unexpected has been discussed especially after the 
Great East Japan Earthquake in 2011. Some components of resilience and 
characteristics to manage the unexpected are proposed such as redundancy, 
diversity, adaptability, preoccupation with failure, sensitivity to simplify, 
sensitivity to operations, deference to expertise, etc.  

This study theoretically connects the advantages of GS and these 
components. Through trial-and-error experience in GS, players could know more 
resilient ways to cope with disasters while being preoccupied with failure and 
assessing operations. GS could transfer the complicated systems and phenomena 
to players so as to overcome simplification of the complicated. Moreover, GS can 
integrate expertise of specialists and local and indigenous knowledge of players. 
By discussing the connections as exemplified above, the paper highlights 
advantages of GS and poses challenges for making effective use of GS for 
management of more devastating disasters.  

Key Words：Gaming Simulation, Resilience, Managing the Unexpected 
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How Big is Game Design Phase in Current Corporate 

Gamification – literature and case review 
Michal Jakubowski (Kozminski University) 

Category: Paper 

Key Words： gamification, game design, managerial information systems, design science 

ABSTRACT 

The following paper covers literature review on a gamification systems design perspective. The 

last peer-reviewed paper on that topic was published in 2014, before Gartner's predictions 

about gamification market. The current state of gamification research will be presented with 

the focus on using it in the corporate area. The topic has already matured which also narrows 

literature research to design perspective of such systems. The research will investigate not the 

whole process, which is rather standard for most of current digital systems development 

(iteration and user-focus). The main outcome of the paper will be a review of creative actions 

that setup whole game-like experience and how what is the connection with final outcomes of 

the gamified system. 
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Designing and Developing a 3D Human Anatomy 

for Learning Media by Augmented Reality Technology 

Siwat Suksri (King Mongkut's University of Technology Thonburi)* 

Wijittra prasatkaew (King Mongkut's University of Technology Thonburi)** 

Jeffrey Dawala Wilang (King Mongkut's University of Technology Thonburi)*** 

Category: Paper  
Key Words：Human Anatomy, Augmented Reality, Learning Media, 

Medical Media and Science Students, Biomedical Student 

1 Introduction 
 Recently, the National Statistical Office of Thailand has 

reported a low level of reading interest towards academic 

textbooks. Accordingly, this phenomenon could be attributed to 

lack of time, lack of literacy and lack of interest among the 

students. To motivate students to learn anatomy as an alternative 

learning resource to thick full textbooks, this paper proposes an 

application called as AR3D4Medical as a media tool for learning 

anatomy through 3D models using augmented reality (AR). This 

application is executed via smart phones which are popularly 

used as it provides faster pace of learning with less boredom and 

hesitation. The application has a voice and a 3D augmented 

reality that guide students in the anatomy learning process. In the 

learning process, learners have control over the application. They 

can repeat the learning process until they can recognize the 

positions of organs of the body. Furthermore, the use of AR 

technology is environmentally friendly as it reduces the use of 

trees. The participants in the study are medical media and 

biomedical students, who are purposively chosen as a sampling 

group to assess the efficiency of the application. Four tools were 

used including AR3D4Medical, a poster, and two questionnaire 

surveys. The results have shown high level of interest among the 

students. 

2 Design User Interface 
Buttons are symbolically designed. The style can indicate each 

functionality, clearly. 

3 Marker for Augmented Reality 
 After the marker is designed by using Adobe illustrator, the 

marker must be tested through Vuforia Developer Portal, which 

is an informative website about augmented reality technology. 

Figure 1 User Interface Element and Marker 

4 Augmented Reality 
As the marker is created, tested of its quality and tested with the 

application. 

5 Result and Discussion 
5.1 Suitability Test 

The suitability test was assessed by collecting opinions of the 

sampling group. It shows that ‘AR Anatomy’ learning media give 

more motivation in learning than studying through textbooks or 

other types of in-class media. There is also desire for learning 

through augmented reality technology in the future times. The 

result of the suitability assessment is way above average at 4.40, 

which is in a good level. 

5.2 Effectiveness Test 
The effectiveness of learning media development of Anatomy 

and Physiology through AR technology, the pre-test points were 

also compared with the post-test points of the experimental group. 

It revealed that the effectiveness index is 0.53 or 53.0 percent, 

which is over the standard point at 0.50 or 50.0 percent so the 

effectiveness of learning media development of Anatomy and 

Physiology through AR technology passed the standard. 

Figure 2 AR – Human Anatomy with Marker 

The overall result of the suitability test from sampling group is 

in a good quality (with average equals 4.40). Points of 

presentation and audio are way above average point of 4.50, 

which are 4.69 and 5.00, respectively. Points of fonts, model and 

content are also in a good quality of average 3.5 – 4.49, which 

are 4.15, 3.78 and 3.77, respectively. 

The effectiveness test on the subjects from sampling group 

doing pre-tests and post-tests shows that effective index is way 

above the average.  The overall pre-test score (P1); which is 6 

per cent, were compared with the post-test scores (P2); which is 

55.5 percent. The comparison reveals that the learning 

effectiveness points of sampling group equals 0.53. It is more 

than the average of 0.50. So, the effective index of the sampling 

group on Anatomy is slightly way above average. 

The observation result of opinions towards augmented reality 

adaptation for learning shows that 100% of the sampling group 

agrees that ‘AR3D4Medical’ increase motivation and interest 

more than textbooks and regular in-class media. There is a 

phenomenon of desire for learning by AR technology. This is 

agreed by 80% of the sampling group. The rest of 20% stated that 

learning should be perceived from books with lecturers and 

teachers in order to guide learners and give extra understanding 

when it is necessary. 

6 Contact information 

* Siwat Suksri siwat.suk@kmutt.ac.th

** Wijittra prasatkaew wijitra.pra@kmutt.ac.th

*** Jeffrey Dawala Wilang jeffrey.wil@mail.kmutt.ac.th
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Making Absurdist Games 
Counter-Cultural Responses to Traditional Games and Systems that Make Sense 

Mark Chen (University of Washington Bothell) markchen@uw.edu  

Category: Paper or Workshop (hands-on session) but could also be a Poster 

Keywords: absurdism, systems, genres in games, game design, teaching 

1. Introduction
This year, I worked with students at the University of

Washington Bothell (UWB) in exploring absurdism in digital

games. This ISAGA session will first introduce the theme of

absurdism, both as nonsense and, in the line of Albert Camus

and others in the early 20th century, as an interesting response

to normal games that may be complicit in pushing political

agendas of normalcy and traditionally understood patterns in

ludonarrative media. Then I’ll describe the games and

experiences that came out of exploring these themes with

undergraduate students. The session will be very hands-on

where attendees will have a chance to play many of the games,

followed by a debrief about what worked / what could have

gone better and what we (the collective “we”—my students and

I *and* the session attendees and I) learned in the process.

Depending on time, I may also have attendees form groups to

quickly brainstorm other game or interface ideas to share out

with the whole room.

2. Absurdism
I will introduce the audience to two forms of absurdism and

how they can be applied to game design and criticism. When

most people think of absurdism, they think of events or

situations that don’t make sense; they’re surreal or extremely

eclectic with seemingly no connections between actors nor

connections across different events. This is the first form of

absurdism that I’ll be referring to.

Yet there is another definition that is grounded in 

existential philosophy from the early 1900s. Most notably, the 

French philosopher Albert Camus wrote The Myth of Sisyphus 

(1942) during wartime occupation by Nazi Germany. It details a 

line of thought and introspection that attempts to address the 

meaning of existence and why an individual would choose to 

keep living when they discover that, in fact, there may be no 

meaning. Camus argues that Sisyphus, the vain king who was 

punished by the gods to push a boulder up a mountain for 

eternity must be fully aware of his situation. He must know that 

what he is doing is futile, yet he continues—he persists. In fact, 

Camus says that Sisyphus is happy in his effort because he has 

chosen to persist. Sisyphus’s choice to continue while being 

fully aware of the circumstances is what matters. This version 

of absurdism is that of being cognizant of the futility of one’s 

struggle yet choosing to continue anyway. This second meaning 

is deeper than just the idea of nonsense, and understanding it is 

a revelation in that it provides a concrete pathway to finding 

hope and freedom in the face of depressing everyday existence. 

Mirroring what it must have been like to live in France up 

to and during World War 2, many social and political 

circumstances and crises over the past few years seem to have 

heightened for me a need to find meaning in the world. Yet, the 

more I read about public investigations or other news, the more 

I see things as convoluted and systemic, with headlines edging 

precipitously on the cliffs of conspiracy and paranoia. How 

have we allowed national leaders and governments to espouse 

freedom and justice while also fortifying unfair social structures 

that marginalize and exclude? How does one continue in the 

face of insurmountable systemic forces? The world, as I 

understand it, is nigh impossible to understand, resulting in 

finding meaning to one’s own struggles very difficult. Indeed, 

about the only thing that makes sense is moving bodily and 

mindfully towards absurdism, through art and game creation. 

Absurdist games are about horrible interfaces, surreal 

mechanics, deliberately obtuse player experiences, and 

conditions that ask players to continue in the face of stupid 

systems. They serve to question the nature of reality and 

whether we’re too rigidly bound by our conventional game 

genres or standard ludic patterns. This position of making 

games that are deliberately obtuse is decidedly different than 

traditional simulation-games that attempt to model logical 

systems to help people learn about those systems and strategies 

for their traversal (Greenblat & Duke, 1975). This traditional 

approach assumes that the systems they simulate are logical, 

and games designed thusly may be fooling us into a false sense 

of logics and understanding. They may just be a facade, 

covering up the insane illogics of chaos that exist in our world. 

Our ability to recognize patterns and learn may be serving to 

pull wool over our eyes, providing false hope for meaning-

making when none exists as inherent Truths. 

Instead of assuming inherent meaning, absurdism, like 

existentialism and nihilism, takes a step back and asks questions 

about whether the nature of our realities can ever be fully 

understood as something that makes sense (for quick 

background, see Wikipedia, 2018). It then offers a proper 

response to the realization that there may be no inherent 

meaning to life: like Camus’s portrayal of Sisyphus, we are to 

push on anyway—defiantly—with manic joy and true freedom. 

3. Horrible Games at UWB
Two courses this past year at UWB were about having students

explore absurdist games. The curriculum for the first course was

inspired by the reddit thread on terrible volume sliders,

/r/shittyrobots/, Simone Giertz, Hebocon, Shake That Button,

kusoge, MolleIndustria, and alt.ctrl.GDC. After seeing the

games students in that course produced, which were mostly just

nonsensical experiences, I tightened the focus for the second

course to be about having players make decisions to continue

playing even after they discover the game systems have no

point, no win condition, and otherwise lack meaning.

Additionally, both courses served as introductions to the

popular digital game making platform Unity, and I will provide

download links for the games as well as bring copies of them on

thumb drives to help participants install and play them.

4. Target Area

• Design of S&G

• S&G for (im)practical design of environmental, social,

industrial, political issue

• S&G for crisis meaning-making.

5. References
Camus, A. (1942/1955). The myth of Sisyphus.

Greenblat, C.S., and Duke, R.D. (1975). Gaming-simulation:

Rationale, design, and applications. NY: Wiley & Sons. 

Wikipedia. (2018). Absurdism.  
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Title: 
“Providing the new recognition to protect the village by wild animal with 
local people by residents in measures against wildlife in Japan.” 

Abstract: 
In areas where wildlife damage occurs in rural areas, hunters are primarily captured. 

Meanwhile, it is necessary for residents to learn what they should do to protect their areas. 

Role plain function of wildlife countermeasure board game can learn spatial behavior of 

animals, hunters, residents. By playing a board game designed to draw out the actions of 

residents, residents can learn about concrete countermeasure actions in a short time. A total 

of play time is 20 min and the animal have to survive within 8 turns. The animal is invisible 

so the hunter and residents have to cooperate each other to surround the animal with taking 

feeds and setting the traps. Recently, local officer easily tend to think that calling the hunter 

is the best solution to protect the village but it is not true. The most important point is how 

to be recognized to local residents that daily patrol with hunter is essential in rural area. We 

already held some workshops in several local officers, Japanese Agricultural Ministry and 

Game Market in 2018. As a result, some of them adapted our materials. 

Key Words（最大５個、カンマ”,”で区切る）： 
Geographic education, Rural problem, P-GIS, Gaming Simulation 
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Title: 
“Development of gaming and simulation teaching materials which is called Dear,Deer on 

relation between humans and animals in depopulated areas” 

Abstract: 
We developed a board game which is called “Dear,Deer” to understand the relationship 

between residents and wild animal how fast is invaded the village by animals in the rural 

area. This game provide experiences the increase of abandoned farmland by agricultural 

village damage, decrease of agricultural land, speed of damage expansion and importance of 

planned management . We adjusted the playing time to around 30 minutes so that we can 

introduce it to school classes. This is a content that prevents erosion of fields due to deer, a 

vermin, from being systematically designed so as not to reach the village. November 2016 

beta version was completed and participated in "Game Market 2016 Fall" held at Tokyo Big 

Sight on 10 and 11 December 2016 ,2017 and May 2018. At that time, we got feedback on the 

fun of the game from the event participants. After that, it debuted and demonstrated several 

times with expert assistant professor Naoki Hayashi who had expertise in rural issues in 

the University of Kanazawa, and it was completed. 

Key Words（最大５個、カンマ”,”で区切る）： 
Agricultural Education, Gaming Simulation, Depopulated area, Board Game 
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Process mining for analyzing decision making 

process in business simulation games 

The study aims at measuring differences in a decision making process in business simulation games using 

process mining tools. Process mining is an approach where data from event logs is analyzed. As the result 

real users paths can be discovered and analyzed (Burratin, 2015).  

Event logs retrieved from games will be used to see how the process of decision making in simulation 

game looks like from a “hard” perspective. The study is based on event logs from approx. 30 web-based 

Marketplace Simulation Games held from 2015 – 2017. The game was played by bachelor degree 

students during classes fully based on business simulation games. In the game students are managing 

their own company, which is selling computers. They are competing against each other in teams 

consisting of 3 – 5 people. Their goal is to maximize cumulative balanced scorecard score, which is based 

on indicators from various functional departments of their companies.  

The event logs analysis will show what are the differences in decision making process between teams 

with the highest and the lowest scores in the simulation game. Additionally, the study will focus on 

analyzing the differences in terms of time spend on each type of activity (analyzing data, performing 

simulations etc.) to show which decision making process was the most successful. The data will be 

analyzed using process mining program Fluxicon Disco. The usage of this tool is possible, because each 

activity done by students in the game has a timestamp and duration time. 

Bibliography: 

Burratin, A., (2015). Process Mining Techniques in Business Environments. Springer International 
Publishing 

864



Development of new instructional design training system based on 
learning by observation method using a service robot platform  

Tomoda, Yozo; Nomura, Tairo 
Saitama University, Japan 

Abstract 
 The remarkable progress of information technology changes everything – objectives, 
contents and methods – of education. Therefore teachers have to catch up those changes 
quickly. In pre-service education for promoting instructional design ability, mock lesson 
(micro teaching) is one of the effective way to practice actual skills of teaching and to 
reflect and improve instructional design. But human teacher is hard to follow the lesson 
plan made by itself and difficult to reflect its lesson objectively, honestly. In this research, 
using service robot platform to develop teacher robot that can conduct the lesson 
according to the lesson plan human learner of in-service education course made. To 
observe teacher robot’s lesson by the learner, learners will recognize the gap between 
their expected lesson and actual plan, and improve their instructional design ability. 
Especially, to realize smoothly conducted lesson by the teacher robot, lesson plan should 
include enough cases to be able to respond to various kind of students' behavior in the 
classroom. It would be very effective training for learners to write lesson plan. 
 This research proposes new teacher training system to practice designing a lesson using 
robot. Key element of this system is using a communication robot “Pepper” as a teacher 
to simulate the designed lesson and give learner the opportunity to reflect and find out 
how it is. On the other hand, this robot can be as a student to simulate various possible 
responses of students according to the designed lesson. This paper shows basic concept 
of this system and the implementation of how to simulate a lesson plan using 
communication robot connecting to the Instructional Design Training System. This 
system has 3 elements connected by Wifi network, 1) communication robot as a teacher, 
2) server computer to provide lesson plan collaborate with the Instructional Design
Training System, 3) client terminal such as a tablet to communicate to robot teacher to
support communication between student and teacher. The teacher robot has functions to
communicate with students such as voice synthesizer, voice recognition, face detection
and slide presentation through Wifi network. But only using voice communication is very
difficult to recognize student’s action accurately, so the client terminal system is also
prepared to support communication, each student can send its response by selecting
option or directly typing text on the terminal. In this paper, developed new system was
tried to use in pre-service education course to evaluate usability and effectiveness of
practicing instructional design. Currently this training system can simulate a lesson
according to prepared lesson plan with only 1 student but based on the response of the
student, the robot teacher can change next behavior within cases prepared in the lesson
plan.
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Title: 

A Thousand Chrono-scapes: Simulation & Gaming for Strategical Future Visioning 

Abstract: 

Tokyo Bay is a bay that is surrounded by Tokyo metropolitan area. Ever since 

Japan’s capital was moved to Tokyo in 1603, the bay has played important roles. Prior to 

the country’s industrialization in the late 19th century, the bay has served as important 

fishing grounds and recreational area. After the industrialization, the bay’s environment 

and land-use have rapidly changed to accommodate industrial manufacturing and 

infrastructure for city functions.  

For planning of important public marine space like Tokyo bay, stakeholders’ 

opinions and thoughts have been evaluated more and more in recent modern society. Now, 

Japan is facing against the challenges to implement marine governance with promoting 

stakeholders’ participation, preventing their use conflicts, and forging consensus. 

“Consensus building” is now well-known as a conflict-resolution process used mainly to 

settle complex and multiparty dispute. However, it has had a limitation that variables 

needed to be considered will be more complicated if more stakeholders become included. 

Moreover, relationship and attachment to the targeted sea is surely varied since people 

can’t live on the sea and don’t have equal accessibility to the sea temporally and 

geographically. Therefore, it is needed to bring more familiar ways for local citizen, such 

as gaming & simulation, to the table of discussion so that people can understand the bay’s 

geographical structure and simulate its temporal succession in order to depict universal 

future vision of the bay. 
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To tackle with this challenge, a game that participants can simulate the history 

and future development of the Tokyo Bay was developed for this study as a method to 

foster participants’ consciousness toward holistic geographical structure and temporal 

succession nexus of the bay. In the game, the bay is divided into 13 areas geographically, 

and each turn, participants simply vote for development (infrastructure-oriented, 

manufacturing-oriented, park-oriented, and marine ecosystem-oriented) of one area they 

individually choose. There are 10 turns to vote, and each turn represents a decade from 

1960’ to 2050’. In the history part (1960’ – 2010’), vote results will be influenced by the 

demand of each time period so that participants can understand the necessities in each of 

the times. 

We examined the use of simulation exercises with the Tokyo Bay game 

explained above as tools attempting to reach consensus on challenges to depicting 

universal future vision of the Tokyo Bay. Pre- and post- questionnaire research with free-

answer were conducted asking “What do you want the Tokyo Bay to be in the future?” 

and “What DO NOT you want the Tokyo Bay to be in the future?” to illustrate the effect 

of the game play as in the difference between before and after responses. 

As a result obtained by multi-factor analysis, vectors of participants’ future 

visions, including both “want” and “DO NOT want,” visualized clear difference in before 

and after. This research suggests that this form of serious game exercises can effectively 

induce participants’ well-understanding in both geographical structure and temporal 

succession. It also shows effectiveness for cultivating history adaption literacy and 

enhancing collaborative capacity, and so can be useful to design ocean-scape and 

implement MSP by a bottom-up approach through forging consensus.  

Key Words: Chrono-scape, Future Vision, Consensus Building, Initiative, Cooperation 
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Development of new educational dummy doll for assessing educational 
robotics activities authentically by putting students in its shoes 

Nomura, Tairo1,3; Jeswin Nallathambi2, Daniel; Koyama, Kota3 
1Saitama University, Japan 

2Sri Sivasubramaniya Nadar College of Engineering, India 
3STEM Education Research Center, Saitama University, Japan 

Abstract 
 A dummy doll is often used for testing vehicle's performance like safety, 
comfortableness, usability. It is substitute for human to avoid real dangerous situation. 
On the other hand, recently, STEM education becomes popular, especially programming 
and hands-on activity. Under such situation, there are many robot competitions for giving 
opportunities of showing achievement of learning to students. But sometimes students 
become very aggressive to win and very passive to learn deeply from these activities. One 
reason is that students tend to separate robot's performance from their daily life. It is good 
to motivate students but not good to focus the educational goal of the activity. For 
example, the goal of making rescue robot is to save victims in the serious disaster situation, 
but often students forget this main goal and are trapped in very small things. Already 
RESCON – one of the famous educational robotics activity of rescue robot in Japan – 
introduced the dummy doll (called “damian”) to assessing the performance of robot made 
by students. It works very well for assessing rescue robot in the competition, but this is 
specific dummy doll for rescue robot situation. In this research, a dummy doll is treated 
as a simulator of how human react against students resulting work especially robot, and 
observing how this dummy doll might be good opportunity to realize actual performance 
of their work more objectively and seriously. 
 Based on above hypothesis, this research aims to develop new general purpose 
educational dummy doll for assessing student's performance in educational robotics 
activity like robot contest. This new educational dummy doll is used with student's robot 
and can capture various kinds of data for testing robot's performance. It looks like small 
human shaped doll, and through using this dummy doll, it aims to let students imagine 
how their robots work from many aspects like safety, usefulness, comfortableness, etc. 
more seriously as per themselves. This paper shows basic specification of general purpose 
educational dummy robot and its initial implementation. One unique point of this research 
is proposing reasonable way of implementation for educators to prepare by using recent 
IoT technology including cheap microcontroller and free software. Also shows results of 
experiments to evaluate feasibility and usability in actual educational field – mainly in 
Space elevator workshop and RoboCupJunnior Soccer and Rescue competition, and also 
to discuss how to generate friendly feedback using captured data. 
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Abstract 

A unique ecosystem scattered along the main rivers and their tributaries in the 

Northeast of Thailand is the seasonal flooded forest. With special characteristics of 

large floodplain where water inundated from the river extensively covers the area 

for a certain time of a year, this forest serves as a main source of free food access 

for the communities nearby. The study site is occupied by rainfed rice production 

under erratic rainfall condition.  Farmers produce rice for family consumption and 

sale with additional household income generating from selling natural products 

harvested from the seasonal flooded forests. Based on the preliminary findings, the 

first conceptual model was formulated using Unified Modeling Language (UML) 

diagrams. The UML diagrams were translated into FoodSecurityRisk (FSR) Role 

Playing Game (RPG) on a purpose of social validation with participating farmers 

in a series of participatory workshops. In parallel, the FSR Agent-Based Model 

(ABM) was developed. Based on the Overview, Design concept and Details 

(ODD) protocol, the FSR-RPG was simpler than FSR-ABM. The simple features 

made the FSR-RPG easy to understand. However, the RPG was time-consuming 

and neither flexible to be changed during gaming session nor inexpensive to 

organize. To overcome the limitations of RPG, the ABM was replaced the game to 

simulate four scenarios and spent more time for group discussion on simulated 

outputs. The participants concluded that they could not use the ABM without 

playing RPG. The series of using FSR-RPG and FSR-ABM raised their awareness 

about the importance of their seasonal flooded forest, and encourage them to think 

of ways to conserve this valuable forest. 

Keywords: Seasonal flooded forest, Food security, Role-playing game, Agent-

Based Model 
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Abstract — The heightened threat of Natural Disaster has caused governments in all countries to consider and to re-consider their plans for 

responding in the immediate aftermath to large-scale catastrophic incidents. There are many incidents in the world where the unprepared 

countries are faced with the severe situation. As such, the recovery time for those countries has taken a long time and has created a halt to the 

economy. This paper shall look into the use of discrete disastrous event simulation model to understand how a recovery unit might position its 

resources before a catastrophic event takes place, to best respond to a combination of different scenarios at different locations if they happen.  

Index Terms: Natural Disaster Management, Flooding 

I.INTRODUCTION

Diaster Management Act has been drafted in 2005[2]. It is defined as an occurrence in any area, arising from natural or manmade 

causes which results in substantial loss of life or human suffering[4]. During the last few years, an increase in the reports of 

natural disasters has been identified and analyzed. Specifically, this paper shall analyze how natural disasters affect local social 

indexes at the municipal level. Human Development Index and Poverty Levels shall be identified and examined.  Using the 

natural disaster event as exogenous shock[1], a method of Difference-in-Difference shall be used to isolate the impact. In 

addition, a variety of municipalities shall be used to identify and analyze the problems. In this paper, a case study of flood is taken 

for a close look at the strategy adopted in the country and the areas that need improvement are highlighted. 

II.BACKGROUND

Natural disasters are increasingly perceived and identified[7]. They directly hit on the welfare of the region and directly impact 

the household indicators[6]. Hurricanes, earthquakes, floods, droughts are threats to lives, properties and valuable assets which 

people have been collecting[9]. The increasing number of natural disasters is directly corresponding to the increasing 

vulnerability of households and communities in the third-world countries. As such, the impact of disastrous events immediately 

result in an immediate increase in poverty and deprivation[5].  There are two types of disasters as defined in Disaster 

Management Act. They are  natural and manmade[12].  Natural disasters are caused by the earth’s natural processes that occur on 

a regular basis whereas manmade disasters are due to human actions. As such, no natural activity can be a disaster by itself. It has 

to occur as a result of the causal effects. For example, climate processes give rise to cyclones, floods and droughts. These have 

been occurring and will keep occurring through time. When such a resultant process interacts with the human populations and 

their belongings, it will cause a widespread loss of lives and property[11]. Hence it is called a disaster. If an earthquake or 

tsunami occurs in the middle of an ocean and we are not affected by it, it is not called a disaster[10]. Disaster Management will 

include planning, preparedness and mitigation of disasters.  In addition, the impact of the natural disasters may result in 

inequalities. People who suffer from income fluctuations may suffer more than the others.  Vulnerability to natural disasters is 

complicated[3].  It is related to the economic structure of each household.  One of the main questions regarding the impact of 

natural disasters on households or localities is how random they may be.  It should be noted that considering the impact of natural 

disasters should take into account other mechanism such as mitigation practices and assistance in order to gauge the real impact.  

The availability of some mechanism that can be used for coping when natural disasters occur may make a difference on the 

870



magnitude of the impact on social indicators at local and household levels. Analyzing the natural disasters globally, Latin 

America is indeed a region prone to natural disasters and the consequences are still to be understood, given that new databases are 

still emerging[15]. The impact of natural disaster on Latin America and the Caribbean is very significant, considering the lack of 

preparedness in the region. The geographical arrangement of the whole region makes it prone to the natural events of severe 

impact.  Indeed, the region has been constantly hit by several natural disasters.  Considering further, Mexico is not any different. 

It has been hit with many natural disasters in the last year[14].  

III. METHODOLOGY

Very few studies have analyzed the impact the local level caused by natural disasters and mostly it is focused on the 

household level. Using a natural disastrous event as a shock, Difference-in-Difference method[4] shall be used. 

Where Y represents the indicator for a social variable(HDI). 

T represents the area variable(user-defined) 

X represents a set of characteristics of the area 

D represents the counter variable of the natural disaster 

i and t represent the municipality number at a particular time interval respectively. 

Gamma represents the impact numbering. 

This model assumes that the condition for much municipality is the same to gauge the impact[17]. In conducting the 

research, the heterogeneity in the sample has been used to exploit the experimental data on the control group[14]. 

Adjustment through pre-shock variables allows the data for the control group to empirically adjust for across shocks 

difference in population and treatment component assigned mechanisms. In selecting data, the research paper selects data 

from different sources. Particularly, the concern is with HDI as published by UNDP at the municipal level[2][13]. Data for 

natural disaster are gathered and classified from DESINVENTAR database, which has gathered a number of natural events 

in municipalities following reports in all media. The modeled data is presented in Table1 below: 
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IV. Result Interpretation

Difference-in-Difference is applied to calculate the impact of the natural disasters on HDI[3][8]. The sample contains over 

2000 municipalities with HDI values. The results are aggregated with the number of natural disastrous event[13]. The 

impact of HDI is an increase of about 3.5 percentage points which represents about 5.75 percent increase on average or 

municipalities with natural events. The impact of the rain is not constant through the different specification. The impact of 

the rain is calculated at 0.008 of HCI. Natural disasters are earthquakes, floods, droughts, cyclones, tsunamis, landslips and 

avalanches. Almost 59% of landmass is prone to earthquakes[16]. Over 12% of land is prone to floods. About 76% of the 

coastline is prone to cyclones and tsunamis. 68% of the cultivable area is drought-prone. Hilly areas are subjected to wet 

and dry landslides and avalanches[22]. Around 2% of the GDP is lost due to disasters [4]. Table 2 gives some details of 

major disasters in India in recent years.  

Earthquakes create huge losses when they occur with high magnitude but they are far fewer in occurrence[19]. 
Floods occur year after year and cause serious damage just by the sheer frequency and geographical spread. 
Climate change is enhancing the risk and unpredictability now[18]. Hence it is very important to focus on 
implementing preventive and relief measures for these events on a war footing[21]. 

V. CONCLUSION

Natural disasters have become common occurrence in the past years. This is especially true in America and Mexico. The 

debate of the impact of the natural disaster is still continuing.  In this paper, the dataset of the natural disasters is looked at 

and analyzed into the Difference-in-Difference model. Difference regression model has been used to adjust the value of 

difference in the model. As previously stated, the assumption is that the condition for each municipal city is the same in 

order to create a controlled variable for the model. Results do show that there is a significant impact from natural disasters 

on reducing HDI level. The impact on HDI is similar for the past few years. There is a pattern on HDI. The impact is on an 

increasing trend about 0.40 percentage point and about 0.03 percentage points for the capacities value. Flood and droughts 

are the more significant natural events affecting social indicators. In resolving the impact of the natural disaster, there has 

been a disaster management set up all over the globe. Here are some examples[10][12][15]. Disaster Management was 

originally part of Disaster Relief Work under a Central Relief Commissioner. This unit was set up and later owned by the 

governmental unit. In addition, The National Disaster Management Authority (NDMA) is currently setup under the 

government agency all over the globe to deal with disaster management[10]. It was created by the Government by using 

Disaster Management Act on 23 December 2005. As such, The National Institute of Disaster Management (NIDM) for 

capacity building and National Disaster Response Force (NDRF) were also set up subsequently. The primary aim of the 

NDMA is to lead and implement a holistic and integrated approach to disaster management[15]. Following the setting up of 

the NDMA, measures for prevention and mitigation were formulated for the major disasters. Here is some terminology and 

the data collected and derived from the Disaster Management Association[12]. 

Cyclones(globallhy) 

The cyclones bring heavy rains and storm surges into the coastal regions. The major destructive force, however, is the wind 

that accompanies the cyclone. It causes huge damage. Mitigation Project was launched by the Ministry of Home Affairs 

covering the affected area to upgrade cyclone forecasting, to track cyclones and provide warning systems[12]. 
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Floods(globally) 
From flooding of river banks during monsoon rains and cloudbursts, the urban cities in the country are increasingly 

witnessing flooding events leading to huge losses. As per a report in the magazine Down to Earth, 10,22, 35, 37 and 17+ 

cities bore the brunt of flooding in 2005, 2006, 2007, 2010 and 2014,respectively [6]. The National Flood Risk Mitigation 

Project was started to mitigate risk, severity and effects of floods.The Ministry of Water Resources launched the Flood 

Management Programme (FMP) for the 11th Plan period (2007–12). It aimed to monetarily assist the state governments for 

undertaking flood management works in critical areas. As of 31 March, 2010, 117 works for 10 states were reportedly 

complete; 1.33 billion hectares have been restored and protected, The Central Water Commission (CWC) is the nodal 

agency for flood forecasting and warning. On average, 6000 forecasts are issued during monsoon every year[15]. 
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Playing	‘language	games’	at	the	boundaries	and	intersec6ons	of	simula6on/	simula6ons	and	
games.	

Abstract	
In	2016	we	presented	an	ini6al	explora6on	of	ways	in	which	people	think	-	and	speak	-	differently	
about	‘simula6on/simula6ons	and	games’	(Radonyi	and	Leigh	2016).	Our	ini6al	focus	was	on	the	
use	of	simula6on	for	assessment,	and	we	considered	some	of	the	similari6es	and	differences	
between	mechanical	simulator	devices	and	face	to	face	role	play	structures.	In	this	paper	we	
con6nue	that	explora6on	venturing	further	into	the	‘boundary	areas’	where	factors	overlap	and	
coincide	-	and	can	also	appear	quite	different.	
As	part	of	that	explora6on	we	are	developing	a	model	for	mapping	the	elements	and	components	
so	that	conversa6ons	-	and	research	-	about	simula6on	and	simula6ons	and	games	can	be	richer,	
more	sa6sfying	and	informa6ve.	This	builds	on	several	previous	such	models	including	the	Venn	
diagram	of	Ellington,	Percival	and	Addington	(1999)(1999)	and	Klabbers’	‘magic	circle'	(2009).	Our	
beginning	point	is	work	reported	as	part	of	a	Doctoral	disserta6on	which	included	addressing	the	
issue	of	classifica6on	-	Figure	1	(Leigh	2003).	

Our	work	in	this	area	encounters	the	frequently	recurring	problem	of	the	variety	of	meanings	that	
users	aXach	to	specific	words	and	items.	We	think	of	this	as	‘working	at	the	boundaries’	and	in	this	
paper	we	explore	some	of	those	boundaries	and	the	implica6ons	and	impact	of	their	existence.	
Some	usages	help	to	define,	while	others	act	more	as	barriers	to	understanding	than	meaningful	
tools.	It	is	clear	that	the	problem	stems	in	part	from	the	nature	and	impact	of	the	disciplines	from	
within	which	individuals	begin	their	work.	
WiXgenstein	(1965)	offers	some	help	in	this	regard	in	his	explora6on	of	‘language	games’	wherein	
he	asserts	that		
115.	A	'picture'	held	us	cap6ve.	And	we	could	not	get	outside	it,	for	it	lay	in	our	language	and	
language	seemed	to	repeat	it	to	us	inexorably.		
The	picture	-	in	our	case	-	seems	to	be	composed	of	words	that	are	all	spelt	hte	same	way,	but	
have	(o\en	vastly)	different	meaning	for	the	various	users	who	are	looking	at	the	‘picture	of	the	
language	of	simula6on’.	

Simula6on	and	simula6ons	and	games	-	as	prac6ces,	tools	and	processes	-	are	almost	inevitably	
cross/inter-disciplinary	so	developing	tools	and	ways	to	explore	their	design,	impact	and	usages	
from	within	that	complex	space	requires	effec6ve	and	efficient	ways	of	naming	them,	usable	ways	
of	looking	at	the	similari6es	and	differences	among	them	and		most	of	all	-	new	ways	of	thinking	
about	how	to	understand	and	apply	terms	and	concepts	across	disciplinary	domains.	To	cite	just	

Gameware-based 
systems

A functional relationships system

A materials-based system

A most to least real system

A referent-based system

An ‘objectives’-based system 

People-oriented 
systems

Finite and Infinite games

Open and Closed games

Table 1 - 7 part system for classifying simulations & 
games From Leigh 2003
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one	example	for	the	area	of	words	used	in	the	domain	of	simula6on	-		the	term	‘immersion’	has	a	
range	of	applica6ons	(mechanical	and	non-mechanical)	and	measures	of	depth	(full,	par6al,	etc).	
The	diversity	of	intended	meanings	is	such	that	engineers,	human	factors	researchers	and	
simula6on	facilitators	all	find	themselves	facing	the	dilemma	of	‘what	do	we	each	mean	by	the	
term?’	before	being	able	to	consider	how	explore	their	various	inten6ons	and	applica6ons.	
We	do	not	intend	to	prove	a	dic6onary	of	terms,	various	disciples	(engineering	and	health	to	name	
two)	have	already	aXempted	that,	and	their	results	are	helpful	within	their	own	domain,	but	of	
liXle	use	outside	it	since	they	are	self-referen6al	and	not	cross-disciplinary.	We	propose	forms	of	
‘language	games’	that	can	be	played	easily	and	quickly	whenever	and	wherever	users	of	simula6on		
and	simula6ons	and	games	engage	in	conversa6on.	We	hope	that	playing	such	games		allows	the	
players	to	extend	their	insights	and	understanding	of	both	their	own	domain	and	that	of	those	
with	whom	they	are	playing.	
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“i- Thonburi Intelligent Rally”
Sittisak thongsuk1 

Buncha Kirdmanee1 
1Thonburi University, Thailand 

Songsri Soranastaporn2* 
2Mahidol University, Thailand 

Walk rally is a game which is mostly used for reunion and relaxing. Players run or drive to the

specific points according to the organizer specify on the map. Then players do some activities

such as answering question or taking pictures. This process is done by face to face between

player and judge. This process is done in real life and takes times and energy.

The author uses this concept to develop an application for learning and teaching. It is called “i- 
Thonburi Intelligent Rally”. This application is divided into 2 parts: judges and players. “i- 
Thonburi Intelligent Rally” serves as a platform for teacher to put their contents and activities for

their students to play and learn at the same time. 

The English for science and technology course is an example. To practice English technical

terms, students have the definition of those technical terms, and then they have to walk to find 

the technical terms which match to the definition they have. To practice their reading

comprehension and skills, students have to search for the answers after they finish reading the 

passages.

The application includes map, markers, subject matter, activity lists, and sequence. This

application can play on IOS, iPhone. To develop this application, the author used Xcode, swift

language, iBeacon, and API Google map. Xcode is used as a tool to develop the environment. 
Swift language is a specific language using for iOS. iBeacon is used for delivery signal to iPhone

of  both judges and players. The iBeacon signal is used for detecting location. Pictures and

answers from players will be sent to committee via “i- Thonburi Intelligent Rally” application in

IOS device. This application complies with iPhone to play the game. 

Keywords: English for science and technology, i-Thonburi Intelligent Rally, application for

learning and teaching 
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*Correspondent author

Sittisakthongsuk@yahoo.com

878

mailto:Sittisakthongsuk@yahoo.com


Other Papers 

Workshop session 

Day1 

 [W1] 159

 [W3] 150

Day2 

 [W5] 265

 [W7] 136

 [W9] 266

 [W10] 208

Day3 

 [W16] 167

 [W17] 183

 [W18] 228

 [W20] 242

 [W21] 110

 [W22] 258

Day4 
 [W25] 261

 [W27] 184

 [W28] 174

879



ABSTRACT for ISAGA Conference 2018 @ Mahidol University 

CLIPPER, a Game in Ideation 

Vinod Dumblekar 
Mantis India 

Noppawan Yamchuti & Urairat Yamchuti 
Thonburi University, Thailand 

Songsri Soranastaporn* 
Mahidol University, Thailand 

According to the online Oxford Dictionary, creativity is a process that makes something new 

using original ideas (https://en.oxforddictionaries.com/definition/creativity). The pioneer in 

creativity research, Guilford (1950) reiterated the ‘enormous economic value of new ideas’ in 

creativity, and pointed out that ‘inventing, designing, contriving, composing, and planning’ 

were examples of creative talent. In the investment theory of creativity, Sternberg (2006) 

explained that the effective ideator used out-of-fashion ideas, and persisted with them, fighting 

resistance till they were accepted. He emphasized that successful ideas came from a blend of 

‘intellectual abilities, knowledge, styles of thinking, personality, motivation, and environmental 

resources’. A creative idea could be original and effective (Runco & Jaeger, 2012) or novel and 

appropriate (Kahl & Hansen, 2015).  

Ideation is the thinking process that produces ideas. Kim and Horii (2016) found that those who 

spent more time in making the idea and were more engaged in the experimental stage of idea 

development were more likely to produce desirable ideas. 

In reality, a simulation game is a light-hearted exercise that can demonstrate how conversation 

and interactions in a team can produce new, yet useful, ideas. Playing a simulation game helps 

participants to learn and understand complex issues from their participation in the gaming 

interactions. It helps them to understand theory or why things work, and to develop new rules 

of human interaction. They learn quickly, deeply, and irrevocably because a simulation game is 

simple to play and offers many angles of perception. 

The presenters developed Clipper, the game, on the basis of the vicarious learning elements of 

observation, imitation, and modeling as characterized by the social learning theory (Bandura, 

1977). Clipper uses few materials, and is conducted across three stages of pre-game briefing, 

play, and end-game facilitation. Participants work in teams of 5-6 members to solve a problem. 

The briefing guides them with a small set of instructions.  In the game play, they communicate 

vigorously with other members, learn from each other, and develop ideas. The end-game 

facilitation revisits the gaming experience, and explores the players’ emotional, cognitive and 

behavioural awareness and reactions. 

======== 

*Corresponding author
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ABSTRACT for ISAGA Conference 2018 @ Mahidol University 

The primary objective of conducting Clipper is to help its participants understand ideation, i.e. 

the process of creating ideas. The secondary objective is to guide teachers and game facilitators 

in the conduct of such games for their students and other learners. 

Keywords: creativity, ideation, learning, simulation game 
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Category: Select One {Thematic Session} 

Author(s) & Organisation(s): 

Toshiko KIKKAWA, tompei22@keio.jp, Keio University 

JASAG (Japanese Association of Simulation and Gaming) 

Title: 

“ISAGA2019 countdown special session by JASAG: Retrospection and the 

prospection” 

Abstract: 

In this thematic session, JASAG will offer a “countdown” special session for 

ISAGA2019. We will retrospect the history of JASAG and share our 

experiences with other SAGAs, especially with Thaisim this year. With 

nearly 30 years of history, we JASAG community would proudly admit that 

we did contribute to the Japanese society as well as academic fields. For 

example, JASAG members has been providing our expertise in the field of 

urban planning, disaster prevention and mitigation, school education, and 

so on. The foci of discussion would be: Introduction of the development of 

games, the use of them, the ways of disseminating them, etc. Besides, 

JASAG would also like to learn from ThaiSim experience in this session, 

hopefully leading to the tighter cooperation of the two SAGAs.  

In addition to the retrospection of how we could have impacted on the 

society, we need prospection for our future. That is, how we could contribute 

to our society, especially in Asian context this year. The discussion will 

continue and be expanded in the special session held in ISAGA2019. 

Toshiko Kikkawa is a vice-president of JASAG and will chair the session. 

The members of JASAG will also join the session and are share their 30-

years experiences.  

Key Words：  

JASAG, ISAGA2019, retrospection, prospection, simulation and gaming 

882



Workshop proposal: “Active Inactivity – the Facilitator’s Role and Methods of Debriefing” 

Workshop proposers 

M.A. Ass.iur. Christian Huehn and Dipl.oec. Birgit Zuern, Centre of Management Simulation at the Cooperative
State University of Stuttgart

Summary 

Debriefing is a very important part of every simulation and gaming setting. It is considered to have significant 
influence for the players’ learning processes by reflecting upon the participants’ emotions and the important 
decisions made during the simulation. As a setting to enable reflecting views and dialogue is regarded to 

promote learning transfer, participants of this workshop will be experiencing their own debriefing session after 
playing a short and simple simulation game. Based on the concrete experiences in the game played, 
participants of this workshop will be dealing with and discussing several methods on debriefing like assessment 
tools, asking techniques (with a systemic focus), of four E and many more. Based on the Experiential Learning 
Cycle of Kolb and others and Petranek’s four E-model, one of the workshop’s aims is to make facilitators aware 
of the importance of debriefing and of the role of the facilitator being “active inactive”. The workshop is 
considered to be a platform to exchange best practice examples. 

Learnings 

 Get knowledge about debriefing methods

 Discussion of the facilitator’s role

Constraints of the workshop 

 up to 25 participants working in teams of 2-4 persons

 Duration: 120 min.

 Infrastructure: one plenary room with 6-10 tables, 1 pin wall and 1 flipchart
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Invoking	  Emotions	  for	  Deeper	  Learning,	  Through	  Games:	  
Triggering	  Emotions	  for	  Meaningful	  Learning	  	  

Jegatheeswaran	  Manoharan	  
Accordia	  Training	  &	  Development	  Pvt.	  Ltd.	  

Abstract	  

The	  value	  of	  learning	  engagement	  through	  games	  and	  simulation	  has	  been	  well	  established.	  
However,	  after	  years	  of	  conducting	  training	  with	  games	  and	  simulation,	  I	  started	  to	  notice	  a	  
vivid	   pattern	   in	   the	   learning	   outcome	   and	   the	   question	   emerged;	   “Why	   do	   some	   games	  
produce	   very	   deep	   meaningful	   outcome	   and	   some	   are	   just	   an	   engaging	   learning	  
experience?”	   At	   first	   the	   answer	   pointed	   to	   the	   element	   of	   good	   debrief	   but	   there	  were	  
noticeable	   evidence	   that	   some	   games	   naturally	   created	   opportunities	   for	   deeper	  
conversations.	   The	   answer	   emerged	   as	   the	   presence	   of	   ‘emotion’	   within	   the	   game	  
experience.	   Just	   like	   life	   lessons,	   an	   emotional	   experience	   positive	   or	   otherwise;	   creates	  
better	   meaning	   and	   thus	   better	   learning.	   Now	   that	   brings	   to	   the	   question;	   “How	   do	   we	  
ensure	  that	  the	  emotion	  aspect	  shows	  up	  in	  the	  game	  or	  simulation?”	  As	  much	  as	  a	  movie	  
director	  is	  able	  to	  trigger	  the	  emotions	  of	  the	  audience	  through	  music,	  shot	  angles,	  lighting	  
and	   expressions;	   a	   game	   designer	   can	   engineer	   a	   similar	   environment	   in	   a	   game	   or	  
simulation.	  	  

This	  is	  not	  a	  novelty	  but	  an	  absolute	  necessity	  for	  corporate	  training	  and	  the	  absence	  of	  it	  is	  
why	  many	  corporate	  classrooms	  are	  unable	  to	  create	  change	  in	  behaviour.	  In	  this	  workshop,	  
audience	   will	   witness	   some	   experiential	   processes	   to	   discover	   the	   different	   variation	   for	  
learning	   motivation.	   This	   learning	   experience	   can	   be	   explained	   using	   the	   4	   Levels	   of	  
Competency	  Model	   (originally	   called	   the	   Four	   Stages	   for	   Learning	   Any	   New	   Skill	   by	   Noel	  
Burch,	  1970).	  The	  session	  will	  also	  show	  how	  the	  First	  Stage	  is	  absent	  in	  the	  classroom.	  This	  
stage	  is	  a	  fundamental	  component	  to	  convert	  head	  knowledge	  into	  heart	  wisdom.	  Using	  the	  
right	   game	  mechanics	  will	   allow	   the	   various	  opportunities	   for	  emotion	   led	   considerations.	  
This	  workshop	  will	  outline	  how	  these	  mechanics	  was	  derived.	  A	  further	  hands-‐on	  session	  will	  
provide	   opportunities	   for	   the	   audience	   to	   modify	   other	   learning	   games	   to	   invoke	   the	  
necessary	  learning	  conversations.	  	  	  	  
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Workshop proposal: “A Gaming Experience on Struggling between Individualism, Coalitions and 
Collective Aims” 

Workshop proposers 

M.A. Ass.iur. Christian Huehn and Dipl.oec. Birgit Zuern, Centre of Management Simulation at the Cooperative 
State University of Stuttgart 

Summary 

In this workshop, participants will play in teams an interesting simulation game focused on resource 
management and scarcity. The game is a good example for a ‘reduced-to-the-max’-setting. Neither long 

preparation period for the facilitator nor many materials are required. Participants are to deal with struggles 
of egocentrism and altruism-mechanisms to reach their goals. Scenarios for use of this impressing game are 
besides the special topics (resource management and scarcity) i.e.: team processes, dealing with conflicting 
interests etc. Based on the concrete experiences in the game, afterwards participants will discuss their 
decisions and the decision-making processes during the game with several methods on debriefing. Finally, 
learning outcomes and possibilities of use will be talked over. 

Learnings 

 alternatives in sustainable behaviour  

 economic thinking and decision making 

 cooperation and co-working scenarios 

Constraints of the workshop 

 up to 25 participants working in teams of 2-4 persons  

 Duration: 90-120 min. 

 Infrastructure: one plenary room with one big table in the middle, 1 pin wall and 1 flipchart 
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ISAGA 2018@Thailand Workshop Session 

Tittle: A Simulation and Gaming in the Future Discussed by Young Researchers 

Organizer: 

 Hidehiko KANEGAE (College of Policy Science, Ritsumeikan University)

 Hiroari SHIMIZU (Graduate School of Policy Science, Ritsumeikan University)

 Ryoya TOMENO (Graduate School of Policy Science, Ritsumeikan University)

Abstract: 

  A our field of Simulation and Gaming(ISAGA) which has potential to be able to adapt needs for solving social 

problems has approximate 50 years history but it is lack of the degree of name recognition. Simulation and Gaming 

is usable for not only students but also members of society. So it can be directly contributed to bring up human who 

can understand social problem through using Simulation and Gaming. A society is changing more and more including 

IoT, AI, VR/AR, Singularity, and so on, so What is need for future in S&G? JASAG has conference in Hokkaido, 

2017, then many researchers discussed about S&G for the future. In this Workshop, only young researchers including 

PhD students with JASAG and ThaiSim and ISAGA members will discussed about the Future in the field of S&G, 

what is needed, what should we do? It will be gather discussed things in one paper after workshop. 

現在、日本の大学は変革の大波に翻弄されています。私たちのシミュレーション＆ゲーミング(S&G)は 50

年近い歴史を有し、近年のニーズに十分に応えるポテンシャルを持っていますが知名度が不十分です。

ところで S&G は学生だけではなく、社会人に対しても使えるものです。すなわち S&G は媒介として社

会の課題を認識し、それに立ち向かえる人材を育てることに直接貢献することができるのです。 

S&Gは新しい役割を試される。変わりゆく時代において、未来に向けて S&Gには何が求められ、その実

践者であるわれわれは何をなすべきなのでしょうか。北の大地には、教育と地域経済の連携という経験

があり、そのヒントがあります。S&G の未来をともに語るため、私たちは本大会を開催します。大志を

抱く皆さんのご参加を歓迎いたします。 
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Neo-simulation in action: gamebound as a customer formative tool on innovative products and 
services 

(abstract submission to “f. S/G applications in language, communication, science, history, 
business management, logistics, supply chain, and other disciplines” track, in this case 
marketing business) 

Context 

Popular discussion links gamification to successful marketing through customer involvement. A 
broader view on the use of games for other purposes than leisure, especially for education, 
can empower this framework beyond engagement by converting it into a formative customer 
tool applied to disseminate innovative products or services in emerging markets. This may be a 
new approach to be added to the concepts of inbound and outbound marketing that by using 
games is being called gamebound. 

Gap 

The use of game elements in non-game contexts lacks a comprehensive framework to include 
the full immersion and learning concepts associated with virtual space offered to redefined 
consumers as players. The idea of transferring knowledge about a new product or service is 
part of the challenge of startups in technological innovation. This type of company does not 
necessarily have a consumer market ready for innovation and needs to inform the prospective 
customer about its new product or service. 

Objective 

This exploratory and theoretical research objective is to propose a framework to integrate 
game aspects from a wider point of view that includes strong scientific support into less 
invasive marketing actions through internet. This objective considers game elements as part 
but not the main aspect for this marketing approach. The inclusion of debriefing as the 
learning momentum into marketing actions add the learning process to make potential 
customers into informed people.  

Methods 

The methodology to produce this framework was the Design Science as recommended for 
such kind of research. The production of the framework followed the steps rigorously defined 
by the method what includes conception, submission to specialists and redesign until having a 
model enabled to publish. The publication of the result is part of the method due to the need 
for exchange of analysis of scientific community. 

Results 

The result of the research is the framework presented here that can be used not only to 
marketing actions but in special as a new approach for innovative companies that need to 
create a new market for innovative products or services. 

Conclusion 

The conclusion obtained from the framework production is that a new proposal for marketing 
actions goes ahead on the search for effective tools to engage and motivate consumers. The 
interaction obtained from the debriefing actions just added to a marketing schedule means 
that the connection between customers and the company research & development area gets 
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closer to drive to some desired products. The startup companies maturation can take benefits 
from this. Additionally, innovative products or services not available in the market before a 
new startup company can be announced through a new way – the peer to peer learning. This 
approach informs future customers as well as makes the feedback in a more effective way to 
redesign innovation. 

Keywords: Neo-simulation, Marketing, gamebound, inbound, debriefing 
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Category: Thematic Session 

Author(s) & Organisation(s): 
Hiroyuki MATSUI, hmatsui@econ.kyoto-u.ac.jp, Kyoto University 

Title: 
“The Automotive Subcontracting Factory Game” and “The Mars Message” - 
Simple game for economics/MBA education in Japan 

Abstract: 
In this session, I introduce and actually play “The Automotive 
Subcontracting Factory Game” and “The Mars Message”.  
“The Automotive Subcontracting Factory Game” was developed with group 
work organized by me at SDS 2013(Summer Design School 2013, Kyoto 
University). By playing this game, you will be able to understand the 
long-term trust relationship and betrayal's dilemma between subcontract 
factories. 
“The Mars Message” was developed by Professor H. Deguchi of Tokyo 
Institute of Technology, and I improved it as a English version's card type 
game. By playing this game, you will be able to understand various problems 
and tasks in the organization.  
Actually, I confirm the educational effect by using "The Mars Message" and 
“The Automotive Subcontracting Factory Game” in class of MBA and 
Graduate/Undergraduate School of Economics.  

Key Words（最大５個、カンマ”,”で区切る）：  
The Automotive Subcontracting Factory Game, The Mars Message, 
Educational Game 

Remark/Message from the Authors to the Programmed Committee and 
Chairs 

If different categories(workshop or ..) are appropriate you may change them. 
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ABSTRACT  

The Study of Virtual Reality Fully Immersive Game with Hearing Impaired Children 

Ratchadawan Nimnual , Media Technology, King Mongkut’s University of Technology Thonburi 

This research is the development of fully immersive virtual reality game for hearing impaired children, 

with the purpose to 1) created the virtual reality game in fully immersive for Hearing Impaired children 2) 

to determine the quality of the virtual reality game by 10 experts and 3). To investigate the satisfaction 

from the students towards VR game. For the instrument was adopted The VR game Which contains a set 

of computer for games, Head mounted Display or virtual reality glasses (Oculus) and Oculus touch for 

interaction with the image in the virtual world. The tools used for collecting the data onto this study were 

as follows: quality assessment by the experts, which evaluation experts' opinions of the virtual reality 

game, the Interview form to interview data onto teachers of hearing impaired children about application 

of the virtual reality game toward hearing impaired children. and the evaluation of the satisfaction with 

the sample after playing the VR game. The samples group used in this study included 20 students with 

hearing impairments, from Ratchasuda College Mahidol University, that obtained from Purposive 

sampling and a group of expert evaluations in quality of the virtual reality game including 5 of game 

experts and 5 of virtual reality technology.  From the study found that the quality of the VR game obtained 

from the evaluation by the experts as 4.25 which is in good level and the standard deviation was 2.45. The 

satisfaction with the sample of the game in 4.65 level had a standard deviation was 1.66. From the 

interview of the teachers of deaf students found that students are very Interest in the virtual reality game 

and would like to have virtual reality game in various and content ways, children concentrate on playing 

the game VR than regular game and recommended that there should be more creating VR education game 

for hearing impaired children. 

Keyword: Virtual Reality, fully immersive,Game, Hearing Impaired Children 
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Booth up Your Cognitive Domain 

Sirilak Suwanwongse 
Songsri Soranastaporn 

Mahidol University 

In the era of Thailand 4.0, Thai teachers have been asked to teach their students not only on how to 

catch the fishes, but also how to make use of the process of catching the fished. Thus, students 

need to learn and use of their high order thinking skills such as analysis, synthesis, evaluation, and 

creation. One purpose of learning mathematics is to help students to think systematically and 

scientifically, and mathematics does. As a result, mathematics is put in curriculum as one of the 

core subjects. 

Some students may enjoy learning mathematics, the other may not or even hate or reject. 

Motivation is a key to draw interest of the latter group. How to motivate students to use their 

cognitive and social skills? How to help students to develop their emotional skills as well? 

Games can help. When students solve their mathematics’ problems, they have to use their cognitive 
skills. The more they practice, the quicker they will be able to solve the similar problems. Playing games 
with their friends while they are solving mathematics’ problems, students will have fun and they will feel 
confident and helpful because they know they are not alone. Their friends are working with them and 
will help them. They will work together. 

In this presentation, authors will introduce a simple mathematic game. This game needs no 

equipment, but thinking. Players will play in a group of 3-4. They will get a set of figures and they will 

be asked to solve this mathematics problem to get the answer. Time spent for doing their solving 

problem will be counted when they complete their work. Then each group will present their process 

in order to get their answers.  The group which spends the shortest time and have the correct answer 

will be the winner. Finally, the authors will demonstrate the trick of solving these mathematics’ 

problem. This game can be use with all levels.  

The purpose of this presentation is to show one technique of getting answer from a set of one figure 

quickly without using a machine such as a calculator or computer. 

Keywords: games, mathematics 
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Abstract for Full Paper 

Wittenzellner, Blass, Paap (2018): 
Augmented Print – Cross-media Learning Tools for Primary School Children 

Augmented Reality (AR) is a technology that superimposes a computer-generated image on a 
user's view of the real world, thus providing a composite view. AR is an increasingly important 
future technology in education, as it enhances the real world with digital content. Through the 
use of "wearables", AR can be used in education. Wearables are now serving as a technological 
platform that enables computer and internet based augmented reality to be seen, for example 
via head-mounted displays (Google Glass or Microsoft HoloLens) or via mobile devices 
(smartphones and tablets), in conjunction with a camera. The ever-improving development of 
wearables has led to greater interest in integrating the benefits of AR into learning. 

Augmented print (the next level of print and digital interaction) can be used as a cross-media 
learning tool in the areas of language education (national language to English), social studies, 
math (geometry) and science to bring textbooks or other nonfiction books as well as 4D+ flash 
cards to life. These new methods of teaching and learning with AR are increasingly being 
officially acknowledged by educational researchers (Fotaris, Pellas, Kazanidis (2017) Hung et al. 
(2017), Chen et al. (2016), Klein (2015)). AR has the potential to visualize knowledge and 
enable comprehensive contextual learning. 

The coexistence of virtual objects and real environments, allows the student to visualize, to hear, 
and to understand complex spatial relationships and abstract concepts more easily through 
game-based learning. Nationally, there is relatively little known about the potential of this 
technology and how it can support the teaching and learning of primary school children in the 
classroom. Internationally there has been more progress (Yilmaz & Goktas (2016), Furio et al. 
(2013), Radu, Zheng, Golubski & Guzdial (2010), Kerawalla, Lucinda, Luckin, Rosemary, 
Seljeflot, Adrian, Simon & Woolard (2006)).  

This paper examines the possibilities that AR has for creating innovative and novel learning 
environments. The following questions will be researched:  

· What is the general potential of augmented print as a learning tool in the education market for
primary school children and how can it be used effectively?

· How well do parents accept AR and what risks do opponents of digitization see?
· What possible scenarios are there to increase the motivation and learning performance of the

learners, by integrating this supplemental cross-media learning tool into their lessons?

The paper concludes with a quantitative and qualitative empirical evaluation on the acceptance 
of parents as gatekeepers, with regard to the possible use of AR in primary education. 

The classification of the evaluation results will also include views from critics of digitization in 
schools. Advocates of this teaching method mostly come from the areas of neuroscience, 
pedagogy and media studies (Lembke, Leipner, 2015; Spitzer, 2012).  

This work aims to provide researchers with new insights, encourage publishers to print AR 
books, and provide teachers and schools with examples of how to improve learning results. 

Key Words:  
Augmented reality, augmented print, primary education, cross-media learning tools, voice 
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Abstract for TS-ISAGA-2018, submitted to Ajarn Songsri and Committee 

Proposed session = Participation 

Time needed = 1 hour – 1 ½ would be better if that is possible 

Room layout = small, independent (round) tables with 4 or 5 chairs around each table. 

Flipchart, paper, felt-tip pens. 

Thinking and discussing about sustainability values through a simple game 

Pariphat Promduangsri 

Pimnutcha Promduangsri 

Lycée Renoir, France 

David Crookall 

Université Côte d’Azur, France 

Grégoire Leclerc  

Pierre Bommel  

CIRAD, France & CATIE, Costa Rica 

Keywords: sustainability; sustainable development; sustainability values; environmental issues; geoethics; 

sustainable agriculture; card game; debriefing 

Last year two of the presenters (Pariphat and David) went to Costa Rica, to work with Pierre Bomel and 

Grégoire Leclerc, and contribute to the development of a participatory, hybrid agent-based simulation for 

stakeholder engagement in sustainable agriculture.  During the stay, we developed a simple card game (SuVaG, 

or Sustainability Values Game) that allows stakeholders to discuss issues related to sustainable development 

values related to areas such as environmental protection, geoethics and sustainable agriculture.  The game was 

used as a prelude and context-setter to a much larger, agent-based, participatory simulation (CantaMiCuenca) 

run with local stakeholders on specific aspects of sustainable agriculture in the North West of Costa Rica.  The 

game was also presented in the European Geosciences Union conference in Vienna in April.  In this session, we 

will invite you to play a simplified version of our simple game. 

During this session, we will do four things: 

- Listen to a short introduction and know the game instructions (about 5 + 5 minutes);

- Play a simplified version of the game (about 20 minutes);

- Debrief the game (about 20 minutes);

- Generate ideas about how delegates could adapt this game to their classes (about 15 minutes).

If you teach anything related to sustainable development, you will find this game useful, maybe as an 

introduction to your course, maybe as a mid-term checking exercise, or as an end-of term recap or wrap-up 

discussion.  It can also be used as a brain-storming game for students wishing to design a poster or an 

exhibition.  As it is a frame game, you can also, load the frame with different content, for example, geoethics, 

social issues, human rights, educational priorities or patient safety. 

Please do not worry about language.  Among the three presenters, we can manage five languages: English, 

French, Italian, Spanish, Thai.  You will not have to use English in front of a large crowd people.  You will be 

able to use the language of your choice in small groups, in both the game itself and the debriefing. 
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ISAGA 2018 Workshop Proposal 

360 Video, Storytelling and Gamification for Immersive Education 

Extended Abstract 

The aim of this workshop is to provide delegates with hands-on experience of creating and 

using gamified immersive learning exercises to help students develop 21st century learning 

skills. The workshop covers both the theory and practical use of 360 degree image, video and 

sound technologies to develop engaging learning “quests” which support multi-disciplinary, 

collaborative and peer to peer learning strategies and can combine STEM (Science, 

Technology, Engineering and Maths) Education with Arts, Culture, History and Geography. 

The Rationale for the Workshop 

360 Degree Video and Photographic devices are increasingly affordable and accessible to 

consumers and provide opportunities for innovations in Immersive Education. This workshop 

is a practical example of how a combination of Gamification, Storytelling and 360 Video 

technologies can be used in workshops and classrooms to stimulate and motivate learner 

engagement.  

360 degree image, video and sound technologies and available software applications make it 

easy for teachers to either develop their own learning exercises or use existing interactive 

immersive environments to challenge students to explore virtual reality environments based 

on real-world locations and carry out research to solve the questions or problems embedded 

in the environment. 

How the Workshop Works 

Workshop participants are introduced to the latest 360 degree cameras and software 

applications and shown how and why the combination of 360 degree technologies with 

storytelling and gamification helps students develop the skills necessary for the 21st century. 

The initial presentation and demonstration concludes with an example of a lesson plan which 

involves participants working in teams to solve an immersive challenge. This part of the 

workshop concludes with a debriefing exercise to discuss the experience and stimulate 

innovative ways of applying this approach to different disciplines and learning outcomes. 

The second half of the workshop provides participants with the opportunity to either create 

their own 360 degree images and videos or use some pre-prepared images and videos to work 

in teams to create their own learning challenges. This part of the workshop will require small 

teams of participants to have access to a computer/laptop with internet access. 

Each small team of participants will then present their learning quest to the rest of the 

workshop and will receive feedback on their efforts. The workshop concludes with a final 

debriefing session. 
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Countdown for the ISAGA Gaming Simulation Time Capsule – almost 50 Years 

of Sharing Wisdom 

Willy C. Kriz & Werner Manahl 

The 49th ISAGA conference in Bangkok will give the starting signal of countdown towards the 

50th anniversary. To celebrate and to further prepare for 50 years of ISAGA history this 

workshop will focus on the achievements and role of ISAGA as a main promotor for sharing 

wisdom, enhancing active learning for training and education, facilitating sustainable policy 

making, and for multi‐disciplinary analyzing, creation and change of complex socio‐technical 

and natural systems. The workshop will even go back into the deep roots of centuries of co‐

evolution of play, culture and development of the human species. 

The workshop will discuss in an interactive format the history of ISAGA and the history of 

gaming. It is also intended to reflect upon the future of gaming simulation for the further 

architecture of game science and for the practical use of gaming.    

We will inform about our the time capsule project and as a part reveal some first glimpses of 

video interviews that have been conducted with veterans of ISAGA and gaming simulation 

experts in order to preserve parts of their wisdom about gaming simulation for forthcoming 

generations.   

The workshop will use simulation games and game artifacts (game parts, books, photos, 

ISAGA conference items etc.) from past decades. In addition we will facilitate a web‐based 

quiz game about the history of ISAGA that can be played during the whole duration of the 

conference. Winners will be announced and receive a special award during the conference 

dinner.   
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Design and Develop Multiplayer Game The Danger of Disaster by Human 

Siwat Suksri (King Mongkut's University of Technology Thonburi)* 

Tanyaporn Pungtippimanchai (King Mongkut's University of Technology Thonburi) 

 Nattakit Vititamornvet (King Mongkut's University of Technology Thonburi) 

Nitipong Lertsopaphan (King Mongkut's University of Technology Thonburi) 

Category: Poster {Paper, Workshop, Poster} 
Key Words： Multiplayer Game, Danger of Disaster, Unity, Node.js, Socket.IO 

1 Introduction 
 The emerging of the world’s industrial scale and technology 

exploits more and more natural resources nowadays. 

Overexploitation of natural resources directly affects the nature, 

causing the destruction of the resource and the natural disaster, 

which in turns happen because of human activities themselves. 

We recognize the importance of the destruction of the resource 

and the natural disaster, which in turns happen because of human 

activities. To preserve the environment, along with the use of 

entertainment technology. We proposed a game about the natural 

disaster. The user who play this game, will understand the story 

easily and enjoyment.  

Thus, we proposed to develop “Anima” an online multiplayer 

board game used Unity3D engine which is a tool for developing 

the 2D and 3D game. Players can interactive with others 

maximum 4 players. The game used Socket.IO and Node.js to 

support Multiplayer system. The game run on Android operation 

system and graphic was designed as 2D. 

2 Game Implement 
For development online game, there are 2 main structures. 

2.1 Client 
Structure that player interact on it which is developed 

byunity3D engine. there are 4 modules showed in figure 1.  

Figure 1 Socket.io Module and Clients Server Node.js 

a) Controller controls the happening event from the player and

returns new value or event to the player.

b) ManagerScript manage the controller in each game scene.

c) Model store the game data.

d) Utilities is an extended script such as game formula to

calculate value, SocketHandler to control data sending to server

and JSONHelper is library. It sloves library in unity3D engine

that not suporting some data type that get from server.

2.2 Server
When data is changing, the client will tell the server. The server

will get a data and broadcast to other clients in figure 1. Then

other clients will update new data from the server. The

technology that we using on the server is Node.js and using

Socket.io framework to control data sending.

3 Result and Evaluation 
 “Anima” is an online multiplayer board game about the danger 

of disaster that caused by human activity. The result of design 

and develop this game is good, the game has a high quality 

graphic and smooth network system. Anima game includes 3 

scenes.  

Figure 2 Login Scene and Lobby Scene 

Figure 3 Login Scene and Conclusion Scene 

The evaluation was done by 3 specialists, and the user 

satisfaction survey was done by 30 participants. The evaluation 

result showed that the game quality and overall user’s 

satisfaction were good with the averages of 4.29 and 4.34 

respectively. 

Table 1: Satisfaction and Evaluation 

4 Conclusion 
In this paper, we have demonstrated the design and 

development of Anima game for use in playing the game. 

Moreover, The evaluation result from 3 specialists showed that 

the quantity of this game was good on every topic with the 

average of 4.29 respectively. In the evaluation result of the user 

satisfaction survey was done by 30 participants showed that 

overall user’s satisfaction was good with averages of 4.34 

respectively. It concluded that Anima game suit to be 

entertainment tool for learning about the demonstration of natural 

resource and natural disaster that caused by human activity. The 

possible of using Node.js as server and Socket.io platform for 

managing data sender in server side in the multiplayer game are 

usable and effectively. 

5 Contact Information 

* Siwat Suksri  siwat.suk@kmutt.ac.th
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How Can Middle School Students Acquire Economic Thinking? 
Development and Evaluation of Smartphone Manufacturing Game 

Shigeto KOBAYASHI (Japan Advanced Institute of Science and Technology)* 

Masayuki YOSHIDA (Joetsu University of Education)** 

Category: Poster 
Key Words：Active Learning, Economic Education, Opportunity Cost, Rational Decision-making 

1 Introduction 

 As recent uncertainty surrounding individuals is increasing, due 

to changes in social structure, instances where individuals are 

forced to make decisions are also increasing. Under these 

circumstances, economic education has become increasingly 

important for middle and high school students to acquire 

economic thinking. 

However, it is difficult to practice economic education in class 

due to problems, such as a lack of the educational materials for 

active learning. In Japan, students are required to master basic 

knowledge of the economy, so we also have a problem that their 

ability to use this experience cannot be cultivated. 

2 Purpose of our Research 

We developed an analog game using LEGO blocks for students 

to master a view of economic issues. In this game, we treat 

combined LEGO blocks as if they were a smartphone and the 

students perform economic activities to produce and trade them. 

We practiced classes for economic education using this game 

with two middle schools (57 students). In this research, we 

clarified whether students were able to master economic 

viewpoints through this lesson, and whether they can make 

decisions using fundamental concepts in economics studied in 

everyday life. To achieve this objective, we conducted 

questionnaire surveys on opportunity costs before and after the 

lesson, and we used the Financial Fitness for Life Theme Tests 

(FFFL tests) developed by the National Council on Economic 

Education (Walstad & Rebeck, 2005). 

3 Background 

 Most games that have been used in economic education had 

static economic environments in game, and interaction between 

players was poor. Therefore, since a learner’s decision making 

and the final result of the game was self-explanatory, the learner 

was able to learn only one decision criterion. In the developed 

game, since the economic environment changes dynamically in 

an interaction as players trade with each other, learners can 

understand criteria for decision-making according to changing 

circumstances in a novel way. Additionally, for better learning, 

not only do we let students describe the process of thought 

accompanying their decisions, but also to analyze the process 

scientifically to clarify the difference with active learning in a 

traditional economic education. This approach of explaining the 

effect of economic education scientifically is ingenious. 

4 Smartphone manufacturing game 

4.1 Gaming procedure 

 We have set the following three characteristic phases in the 

developed game (Figure 1): 1) Trade in a specific region (local 

economy); 2) trade worldwide (global economy); and 3) trade in 

an environment where duplicate production is not permitted 

(dilemma situation). By experiencing three phases sequentially, 

players can understand that it is reasonable to change criteria of 

decision making due to differences in environment. 

4.2 Results 

 The students could recognize the importance of opportunity cost, 

which is a fundamental concept of economics, by reflecting 

meanings of their actions according to environmental changes 

through describing their trade records and the debriefing phase 

of the game. More than half of the students were able to select 

the correct answer for applied questions using the concept of 

opportunity cost. However, about three-fourths of students could 

not derive the definition of opportunity cost by themselves, since 

the number of action choices in the game were limited to two. 

 From the results of the FFFL test, we considered that it was 

difficult to understand the definition of opportunity cost for 

middle school students. On the other hand, from a questionnaire 

survey on a free description form, students could make decisions 

after comparing profits and losses obtained by the consequences 

of choices, and we found that they could rationally state the 

reasons for their decision making. 

 Initially, the students thought the economy to be a social system 

unrelated to themselves. However, by experiencing the 

production and trading of blocks in the game, they could realize 

that the economy is an important activity related to their decision 

making. Students were able to internalize the economic system 

within themselves through this game, and we concluded that we 

could provide the first step to help them acquire economic 

thinking. 

5 Contact information 

* S. Kobayashi  s-kobaya@jaist.ac.jp

** M. Yoshida  yoshida@juen.ac.jp

Figure 1 Procedure of Smartphone Manufacturing Game 
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Title: 
“Providing the new recognition to protect the village by wild animal with 
local people by residents in measures against wildlife in Japan.” 

Abstract: 
In areas where wildlife damage occurs in rural areas, hunters are primarily captured. 

Meanwhile, it is necessary for residents to learn what they should do to protect their areas. 

Role plain function of wildlife countermeasure board game can learn spatial behavior of 

animals, hunters, residents. By playing a board game designed to draw out the actions of 

residents, residents can learn about concrete countermeasure actions in a short time. A total 

of play time is 20 min and the animal have to survive within 8 turns. The animal is invisible 

so the hunter and residents have to cooperate each other to surround the animal with taking 

feeds and setting the traps. Recently, local officer easily tend to think that calling the hunter 

is the best solution to protect the village but it is not true. The most important point is how 

to be recognized to local residents that daily patrol with hunter is essential in rural area. We 

already held some workshops in several local officers, Japanese Agricultural Ministry and 

Game Market in 2018. As a result, some of them adapted our materials. 

Key Words（最大５個、カンマ”,”で区切る）： 
Geographic education, Rural problem, P-GIS, Gaming Simulation 
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Title: 
“Development of gaming and simulation teaching materials which is called Dear,Deer on 

relation between humans and animals in depopulated areas” 

Abstract: 
We developed a board game which is called “Dear,Deer” to understand the relationship 

between residents and wild animal how fast is invaded the village by animals in the rural 

area. This game provide experiences the increase of abandoned farmland by agricultural 

village damage, decrease of agricultural land, speed of damage expansion and importance of 

planned management . We adjusted the playing time to around 30 minutes so that we can 

introduce it to school classes. This is a content that prevents erosion of fields due to deer, a 

vermin, from being systematically designed so as not to reach the village. November 2016 

beta version was completed and participated in "Game Market 2016 Fall" held at Tokyo Big 

Sight on 10 and 11 December 2016 ,2017 and May 2018. At that time, we got feedback on the 

fun of the game from the event participants. After that, it debuted and demonstrated several 

times with expert assistant professor Naoki Hayashi who had expertise in rural issues in 

the University of Kanazawa, and it was completed. 

Key Words（最大５個、カンマ”,”で区切る）： 
Agricultural Education, Gaming Simulation, Depopulated area, Board Game 
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Title: 
“Evaluating Business Skills through Plural Moves and 

Decisions during Gaming Plays” 
Abstract: 
Computer supported business games are able to record so many moves 

and decisions of players. In this research, we use a specific business 

game to evaluate business skills through their records. The members of 

each team have roles on management, marketing, and development. 

They must cooperate each other to get higher performances over the 

other teams. The problems are twofold: (1) to define the measures of 

their skills; and (2) to develop a method to evaluate the move records 

during the game.  For the purposes, first, we develop a both qualitative 

and quantitative model to evaluate business skills from the game 

records, then, we design an experimental method to evaluate the moves 

and decisions.  In the experimental plays of the targeted game, 

combined with the personnel data of the subjects in a real company, we 

validate the proposed model and method from the plural data of 

behavioral and decision records. 

Key Words： 
business game, Assessment, business skill 
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