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Section I. Fundamental Concepts and Theories

This section serves as the foundation for this exhaustive reference tool by addressing crucial theories
essential to the understanding of games and simulations. Chapters found within these pages provide an
excellent framework in which to position gaming and simulations within the field of information science
and technology. Individual contributions provide overviews of the history of gaming and simulations,
the impact of information systems on organizations, and overviews on various games and simulation
processes. Within this introductory section, the reader can learn and choose from a compendium of
expert research on the elemental theories underscoring gaming and simulation.
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Section II. Development and Design Methodologies

This section provides in-depth coverage of conceptual architectures, frameworks and methodologies
related to the design and implementation of gaming and simulations. Throughout these contributions,
research fundamentals in the discipline are presented and discussed. From broad examinations to spe-
cific discussions on particular frameworks and infrastructures, the research found within this section
spans the discipline while also offering detailed, specific discussions. Basic designs, as well as abstract
developments, are explained within these chapters, and frameworks for designing successful systems,
integrating new technologies, and developing and implementing efficient processes are included.
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Section III. Tools and Technologies

This section presents extensive coverage of the technology that informs and impacts gaming and simu-
lations. These chapters provide an in-depth analysis of the use and development of innumerable devices
and tools, while also providing insight into new and upcoming technologies, theories, and instruments
that will soon be commonplace. Within these rigorously researched chapters, readers are presented
with examples of the tools that facilitate and support the emergence and advancement of gaming and
simulations. In addition, the successful implementation and resulting impact of these various tools and
technologies are discussed within this collection of chapters.

Chapter 3.1. A Simulation for Improving Teachers' Motivational Skills 574
Donguk Cheong, Korea National University of Education, Republic of Korea
Bokyeong Kim, University of Virginia, USA



Chapter 3.2. A Virtual Environment for Machining Operations Simulation and
Machining Evaluation 596

Bilalis Nicolaos, Technical University of Crete, Greece
Petousis Markos, Technological Educational Institute of Crete, Greece

Chapter 3.3. An Intelligent Web-Based Human-Computer Interaction System with
Natural Language CSIEC and its Integration into English Instruction 614

Jiyou Jia, Beijing University, China

Chapter 3.4. BioSimGrid Biomolecular Simulation Database 628
Kaihsu Tai, University of Oxford, UK
MarkS. P. Sansom, University of Oxford, UK

Chapter 3.5. Changing Middle School Science through STEAM 645
Teresa Franklin, Ohio University, USA
David Chelberg, Ohio University, USA
Chang Liu, Ohio University, USA

Chapter 3.6. Design and Evaluation of Embodied Conversational Agents for Educational
and Advisory Software 668

Elisabeth Andre, Universitdt Augsburg, Germany

Volume II

Chapter 3.7. Design Principles for Interactive Learning Environments with Embedded
Formative Assessments 687

Sara Dexter, University of Virginia, USA

Chapter 3.8. Enhancing Tertiary Healthcare Education through 3D MUVE-Based
Simulations 701

Charlynn Miller, University ofBallarat, Australia
MarkJ. W. Lee, University of Ballarat, Australia
Luke Rogers, University ofBallarat, Australia
Grant Meredith, University ofBallarat, Australia
Blake Peck, University ofBallarat, Australia

Chapter 3.9. Haptic-Based Virtual Reality Dental Simulator as an Educational Tool 724
Maxim Kolesnikov, University of Illinois at Chicago, USA
Arnold D. Steinberg, University of Illinois at Chicago, USA
Milos Zefrah, University of Illinois at Chicago, USA

Chapter 3.10. Hybrid 2D/3D Development of Interactive Simulations 736
Penny deByl) University of Applied Sciences, The Netherlands

Chapter 3.11. Information and Visualization Imagery 752
Shalin Hai-Jew, Kansas State University, USA



Chapter 3.12. Massively Multiplayer Online Role-Play Games for Learning 779
Sara de Freitas, University of Coventry, UK
Mark Griffiths, Nottingham Trent University, UK

Chapter 3.13. Modelling and Simulation in Biomedical Research 794
Dolores A. Steinman, University of Toronto, Canada
David A. Steinman, University of Toronto, Canada

Chapter 3.14. Modelling Hardwired Synthetic Emotions: TPR 2.0 807
Jordi Vallverdu, Universitat Autonoma de Barcelona, Spain
David Casacuberta, Universitat Autonoma de Barcelona, Spain

Chapter 3.15. Multi-User Virtual Environments for Learning Meet Learning Management 819
Daniel Livingstone, University of the West of Scotland, UK
Jeremy Kemp, San Jose State University, USA
Edmund Edgar, Social Minds Learning Systems, Japan
Chris Surridge, Korea Advanced Institute of Science and Technology, Korea
Peter Bloomfield, University of the West of Scotland, UK

Chapter 3.16. Online Role-Based Learning Designs for Teaching Complex
Decision Making 837

Robert McLaughlan, University of Technology, Sydney, Australia
Denise Kirkpatrick, The Open University, UK

Chapter 3.17. Simulation Environments as Vocational and Training Tools 854
Evon M. O. Abu-Taieh, Civil Aviation Regulatory Commission and Arab Academy

for Financial Science, Amman, Jordan
Jeihan M. O. Abutayeh, World Bank, Jordan

Chapter 3.18. Social Simulation with Both Human Agents and Software Agents:
An Investigation into the Impact of Cognitive Capacity on Their Learning Behavior 867

Shu-Heng Chen, National Chengchi University, Taiwan
Chung-Ching Tai, Tunghai University, Taiwan
Tzai-Der Wang, Cheng Shiu University, Taiwan
Shu G. Wang, Chengchi University, Taiwan

Chapter 3.19. Soft-Constrained Linear Programming Support Vector Regression for
Nonlinear Black-Box Systems Identification 889

Zhao Lit, Tuskegee University, USA
Jing Sun, University of Michigan, USA

Chapter 3.20. Squeak Etoys: Interactive and Collaborative Learning Environments 898
Christos J. Bouras, University ofPatras, Greece
Vassilis Poulopoulos, University ofPatras, Greece
Vassilis Tsogkas, University ofPatras, Greece



Section IV. Utilization and Application

This section introduces and discusses the utilization and application of games and simulations around
the world. These particular selections highlight, among other topics, games and simulations in multiple
countries, virtual learning, and critical success factors of gaming and simulations implementation.
Contributions included in this section provide excellent coverage of the impact of games and simula-
tions on the fabric of our present-day global village.
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Section V. Organizational and Social Implications

This section includes a wide range of research pertaining to the social and organizational impact of
games and simulations. Chapters included in this section focus on the role that simulations can provide
in both the effectiveness and efficiency of training and education. The inquiries and methods presented
in this section offer insight into the implications of games and simulations at both a personal and orga-
nizational level, while also emphasizing potential areas of study within the discipline.
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Section VI. Managerial Impact

This section presents contemporary coverage of the managerial implications of gaming and simu-
lations. Particular contributions explore relationships among information technology, knowledge
management, and firm performance, while others discuss the evaluation, adoption, and technical in-
frastructure of gaming and simulations. The managerial research provided in this section allows ad-
ministrators, practitioners, and researchers to gain a better sense of how gaming and simulations can
inform their practices and behavior.
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