
 
 
 

GAMES: Virtual Worlds and Reality 
 

Selected Papers of ISAGA 2008 
 
 
 
 
 
 
 
 
 

Eugenijus Bagdonas & Irena Patasiene (eds.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

2009



Editorial Board 
 

Prof. Eugenijus Bagdonas, Kaunas University of Technology – Editor-in-Chief 
Associated professor dr. Irena Patasiene, Kaunas University of Technology – Editor-in-Chief 
 
39th ISAGA Conference Scientific committee 
 
Prof. Dr. Arata Ichicava Ryutsu Keizai university, Japan 
Dr. Elyssebeth Leigh The University of Technology, Sydney, Australia 
Prof. Dr. Jan H. G. Klabbers KMPC, The Netherlands 
Dr. Jeremy J. S. B. Hall Churchill Fellow, Managing Partner, Hall Marketing, UK 
Prof. Dr. Raimundas Jasinevicius Kaunas University of Technology, Lithuania 
Assoc. Prof. Dr. YY Cai Nanyang Technological University, Singapure 
Prof. Dr. Richard D. Teach Georgia Institute of Technology, US 
Assoc. Prof. Dr. Maria Angeles Andreu Universidad Politecnica of Valencia, Spain 
Prof. Dr. Beverly Rising Universidad Pontificia Comillas de Madrid, Spain 
Assoc. Prof. Dr. Igor Mayer Delft University of Technology, The Netherlands. 
Dr. Pieter. van der Hijden Sofos Consultancy, The Netherlands 
Dr. Amparo Garcia-Carbonell Universidad Polit'ecnica de Valencia, Spain 
Prof. Dr. Willy C. Kriz University of Applied Sciences, Austria 
Prof. Dr. Dmitry Kavtaradze Moscow state University, Russian Federation 
Prof. Dr. Shigehisa Tsuchiya Chiba Institute of Technology, Japan 
Assoc. Prof. Dr. YEO Gee Kin National University of Singapore, Singapore 
Anne Villems, Tartu University, Estonia 
Prof. Dr. Viktorija Barsauskiene Kaunas University of Technology, Lithuania 
Assoc. Prof. Dr. Raimonda Minkute Kaunas University of Technology, Lithuania 
Assoc. Prof. Dr. Danguole Rutkauskiene Kaunas University of Technology, Lithuania 
Prof. Dr. Eugenijus Bagdonas Kaunas University of Technology, Lithuania 
Assoc. Prof. Dr. Irena Patasiene Kaunas University of Technology, Lithuania 
 
 

 
Editorial Board address: 

The Editorial Board of  “ISAGA 2008 Selected Papers” 
K. Donelaičio str. 20-101,  
LT-44239 Kaunas, Lithuania  

Telephone +370 37 300118; fax.: +370 37 300102 
 e-mail: rpk@ktu.lt, irena.patasiene@ktu.lt 
 
Cover design: Laimute Varkalaite 
 
 

 
 

 
©   2009 Eugenijus Bagdonas & Irena Patasiene (eds.) Kaunas University of Technology. All rights 
reserved. No part of this publication may be reproduced, stored in the retrieval system, or transmitted, 
in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without 
the prior permission in writing from the proprietor. 
 
 
 
 
 
ISBN 978-9955-25-682-3 



 iii

CONTENTS 

 
EUGENIJUS BAGDONAS, IRENA PATASIENE 

Preface ....................................................................................................................................  i 
JAN H.G. KLABBERS 

Virtual worlds and reality: knowing through imitation ......................................................................  1 
ELYSSEBETH LEIGH 

Exploring questions for facilitators of learning in simulations ........................................................................  11 

ELIZABETH J TIPTON MURFF 

Unexpected multicultural experiential learning................................................................................................  19 

MIKA IGARASHI 

Developing a Research Methodology for the Quantitative Analysis of In-Game Social Behavior ...................  23 

MIKA IGARASHI, YOSUKE NAGASHIMA, AKIRA BABA 

Are Tendencies in Real–World Social Behavior Reproduced in the Virtual World? – Investigation and                

Implications.......................................................................................................................................................  27 

GINTA RAILIENĖ, RIMANTĖ HOPENIENĖ 

The Assessment of Key Pedagogical Objectives using ProfitPlanner Board Game in Diversified Environment 31 

GERT JAN HOFSTEDE, TIM VERWAART, CATHOLIJN M JONKER 

Lemon car game................................................................................................................................................  39 

KLAUS-PETER SCHULZ, RALPH RIEDEL, MICHAEL FOX 

Playing and Reflecting the Firm .......................................................................................................................  47 

JYLDYZ TABYLDY KYZY, BRIDE MALLON, DAVID NEWMAN, PHILIP DAWID 

“World of Uncertainty”: A Computer Game for Decision Makers ..................................................................  53 

ELI LINDBLAD REM 

How can the multi-focused methodology applied to role plays improve educational learning / professional               

knowledge in higher education? .......................................................................................................................  57 

WILLY C. KRIZ, EBERHARD AUCHTER, HELMUT WITTENZELLNER 

Evaluation of Simulation Games in the German entrepreneurship education program “exist-priME-cup”....  63 

ELLEN HIJMANS, VINCENT PETERS, MARLEEN VAN DE WESTELAKEN, JEANNETTE HELDENS, 

ANGELINE VAN GILS 

Encounters of a safe environment in simulation games ....................................................................................  71 

RICHARD TEACH, ELIZABETH JT MURFF 

Confounded learning in business simulations...................................................................................................  83 

JUOZAS PATASIUS, IRENA PATASIENE, MARTYNAS PATASIUS 

Simulation of economic factors in public sector ...............................................................................................  89 

GRAZVYDAS ZAUKAS 

Simulation of bank operations using “Powersim Studio” ................................................................................  95 

HARALD WARMELINK,
 
GEERTJE BEKEBREDE, CASPER HARTEVELD,

 
IGOR MAYER 

Understanding Virtual Worlds: An Infrastructural Perspective ......................................................................  99 

SHINNOSUKE KAWAKAMI 

Science Rooms : Developing a New Digital Game to Learn Science ..............................................................  105 



 iv

EVA KEERIS 

Combining concepts from Modeling and Simulation and Game research: Realismic Virtual Environments...  109 
Mª ÁNGELES ANDREU-ANDRÉS, MIGUEL GARCÍA-CASAS 

A Problem-Based Task becoming a Simulation ................................................................................................  115 

ELENA V. ZARUKINA 

Simulation and gaming methods in educational process at a higher school: enhancing students’ scientific 

research activity ................................................................................................................................................  121 

ARATA ICHIKAWA 

A Game: real and virtual worlds ......................................................................................................................  125 

ADRIAN MALLON 

Pleasure, Responsibility and the Ideated Author in Virtual-World Gaming .....................................................  129 

MASAMI IDO, SHINTARO HAYASHI, MASAKO SASAKI, YOSHIO HAYASHI   

University Education Reform by Employing Gaming-Simulation: A Case Study at Akita University                

in Japan............................................................................................................................................................  137 

MAAIKE DE JONG 

The World, Your Playground; students at play in reconstructing reality..........................................................  143 

ELENA LIHACHEVA, DMITRY KAVTARADZE  

What is Uncertainty in Games and Simulations ................................................................................................  153 

MIKHAIL KRYUKOV, ELENA LIKHACHEVA, ANDRII MIROSHNYCHENKO, DMITRY KAVTARADZE 

Defining Strategy in Natural Resource Management on Simulation Game CoMPAS ......................................  157 

YEO GEE KIN, BIMLESH WADHWA, VU TRUONG VINH, NGUYEN PHUC KHANH LUAN,                            

TRAN QUOC TUAN 

In-process Assessments in Serious Games ........................................................................................................  165 

JUSSI HOLOPAINEN, STAFFAN BJÖRK 

Gameplay Design Patterns for Motivation........................................................................................................  169 

JEANNE TOLORDAVA 

Business Games and Modern Training Technologies in University Education ................................................  173 

BEGOÑA MONTERO FLETA, BEVERLY RISING, CARMEN PÉREZ-SABATER 

New Insights into Group Work Assessment .......................................................................................................  179 

EUGENIJUS BAGDONAS, IRENA PATASIENE, VALENTINA DAGIENE, VYTAUTAS SKVERNYS, 

MARTYNAS PATASIUS 

Web-based Business Game for multidisciplinary teaching ...............................................................................  189 

JOAN K. TEACH 

TEACHING TEACHERS TO TEACH:  A Game-Frame approach ...................................................................  195 

CASPER HARTEVELD, HARALD WARMELINK,
 
MICHELE FUMAROLA,

 
IGOR MAYER 

Bringing Concepts Alive in Second Life: A Design Based Experiment .............................................................  199 

LIN ZHIYUAN, CHOW NAM CHI, YEO GEE KIN 

Towards An Ontologically-Supported Collaborative SGX ...............................................................................  205 

GERT JAN HOFSTEDE, VINCENT PETERS, LÉON DE CALUWÉ, DENNIS MARTENS 

WHY DO GAMES WORK? In search of the active substance .........................................................................  211 

ULRICH NORBISRATH, IVAR MÄNNAMAA, ANNE VILLEMS, KÜLLI KALAMEES-PANI 

Mullivelled – Wrapping Computer Games into Educational Gaming Environments ......................................  219 



 v

ELISABET M NILSSON  

Simulated real worlds: science students creating sustainable cities in the urban simulation computer game               

SimCity 4 ...........................................................................................................................................................  227 

CĂTĂLINA CIUCE, ELYSSEBETH LEIGH, HIDEHIKO KANEGAE 

The development of a frame-game designed for organizational change management processes .....................  233 

IRENA STANISLAVA BAJORUNIENE, VIKTORIJA BARSAUSKIENE, IRENA PATASIENE, AGNE 

KAZAKEVICIUTE  

The Implementation of Business Game for Stimulating Socially Discriminated People Integration into Labour          

Market ...............................................................................................................................................................  237 

QINGQING DONG, ZHONGYI SUN, BRIAN MAC NAMEE  

Physics-Based Table-Top Mixed Reality Games ..............................................................................................  243 

RAIMONDA MINKUTĖ, RIMA ŽITKIENĖ, DALIA KUNIGĖLIENĖ  

The Analysis of the Importance of Students’ Practice during Their Studies: Case of the Study Programme                     

in Business Administration ...............................................................................................................................  249 

KLAUS-PETER SCHULZ, MICHAEL FOX 

Creating Understanding and Meaning across Cultures:  Playing a Business Game with Groups from the US,                 

South Africa and Germany...........................................................................................................  257 
ARTHUR VAN BILSEN, GEERTJE BEKEBREDE, IGOR MAYER 

Understanding complex infrastructure systems by playing games: Is it possible? ...........................................  265 

SHINTARO HAYASHI, AKIRA TASUNE, AKIHIKO FUJINAWA , MASAMI IDO, YOSHIO HAYASHI 

Libra 2: a Gaming Simulation for Learning Evacuation during Volcanic Eruption Crises .............................  271 



Combining concepts from Modeling and Simulation and Game research 

 109

Combining concepts from Modeling and Simulation and Game research: 
Realismic Virtual Environments 
 
Eva Keeris 
Abstract 
Virtual environments (VEs) are increasingly being used for training and experimentation. In the field of 
Modeling and Simulation questions concerning fidelity and validity of virtual environments are addressed. 
The research field of Gaming focuses on visual style and gameplay in virtual environments. We bring 
concepts of both fields together in a valid and low cost virtual environment for scientific experimentation we 
call a realismic virtual environment. We propose research questions that help further explore this field in 
order to develop sound environments where research can be conducted and people can be trained. 

Keywords: virtual environments, games, realism, gameplay, fidelity, validity. 

Introduction 
Virtual environments (VEs) are increasingly being used for training and experimentation. In the 
realm of Modeling and Simulation a lot of work has been done which has lead to sophisticated 
virtual environments for soldiers, car driving, space missions, et cetera. In recent years, serious 
games have entered this domain as well. Using game technology, impressive yet low cost virtual 
environments have been created that have been used for a variety of scientific and other 
applications.  When the scientific literature behind games is considered, it is easily noticeable that 
the focus is on different subjects. Where ‘traditional’ Modeling and Simulation is about fidelity and 
validity, game research is about gameplay, immersion, representation and realism. However, 
although the vocabulary is rather different, often similar problems are addressed.  
In this paper, we use knowledge from both the field of Modeling and Simulation and from the field 
of Gaming to create a task-oriented, behavior realistic, and valid VE we call realismic. This low 
cost VE  has been used successfully in a number of experiments. In the next section, a brief 
introduction of the important concepts form the field of Modeling and Simulation is given. Terms 
such as validity and fidelity are introduced and explained. Next, important concepts from the field 
of Gaming are presented. After that we propose the idea of a realismic virtual environment.  
Finally, we draw some conclusions by giving an example and we pose some important questions 
that needs answers. 

Modeling and Simulation 
In the engineering field two concepts are utilized to describe how real a simulator mimics a task: 
fidelity and validity. The concept fidelity stands for how exact the environment is with regard to the 
real world. When a simulator has 100% fidelity it represents the real world in a one-on-one matter. 
It is needless to say that this 100% fidelity does not occur and that the fabricating of a simulator 
towards 100% fidelity is expensive. The question that fidelity addresses is: How does it look and 
how does it feel? Did we design the simulator right? 
The concept of validity stands for whether the simulator actually represents the task where it is 
designed for and if that is experienced by the person who executes that task in the simulator. The 
question that validity addresses is: did we design the right simulator? When a simulator has high 
validity, the goal of the simulator resembles the task that people are asked to perform in real life.  
One can say that fidelity serves the validity: fidelity can increase the validity of a simulator but that 
is not the only factor for high validity. For the purpose of our paper we have to look into fidelity 
and validity a bit deeper. There are many ways to examine these two concepts closer; we are going 
to use the distinction between what you can see: the physical or perceptible perspective and what 
you can feel or experience: a functional perspective (see Table 1) 
 



Table 1: Further segmentation of fidelity and validity 
 

 Fidelity Validity 

What you see Physical fidelity 
Face validity (physical 

validity) 

What you experience Functional fidelity Functional validity  

 
• Physical fidelity refers to the similarity between the operational system and the simulator. 

This physical aspect is measured by taking the overall look and feel of the simulator and 
compare it to the real world.1 The question addressed is: How does the simulator look in 
relation to the ‘real’ task. 

• Functional fidelity is the degree of similarity between trainee behavior on the simulator and 
on the real system (Emmerik 2004, p. 34). The question that is addressed here is: How is the 
performance of the task in the simulator compared to the ‘real’ task. The central point in this 
is that the representation of the system is centered around the task. Therefore, the world that 
is offered is only ‘available’ for the task at hand. Other ‘realistic’ aspects of that world that 
don’t have a function are not necessarily included in the simulation.  

• Face validity (physical validity) on the other hand, says something about the representation 
of the task in the simulator according to the subjective perception of the person who uses the 
simulated world (for training or research). When the person experiences that the task in the 
simulated world looks like the task in the real world, the face validity is high. Does the 
simulator looks like it represents the task that is asked of the person in the simulator? 

• Functional validity is the measure in which the conducting of the task that is represented in 
the simulated world resembles the conducting of the task in the real world. When people are 
able to perform this task, a transfer between the task in the simulator and the task in the real 
world takes place. This is the named transfer of training where learning takes place. 

Gaming  
The field of games and gaming focuses on realism and representation. With realism we mean the 
techniques that can be used to create a high (relevant) resemblance to our own reality. Concerning 
realism, the question that needs addressing is: how real is a game environment in comparison with 
the real world?  
Representation on the other hand is a mechanism where real objects or tasks are represented in the 
virtual world in a way so that the gamer understands what it is about. Representation is a way of 
communicating, a language of its own. It is in this representation where a lot of ‘manipulating’ is 
possible. The question that representation addresses is: How is the real world represented in the 
game world?  
 
Although both concepts are described apart from each other, they share the same ground because 
realism is an enabler of representation. With more realism the representation improves, but high 
representation doesn’t have to come with high realism per se.  
Again we can further distinguish these two concepts by introducing two different perspectives:  
• What does the world look like (visual style) and how does it feel (gameplay).  
• Who looks at the world: the game designer (how is it built?) and the player (what is the 

experience?). 
 
                                                      
1 The term ‘real world’ is problematic in itself. We chose to not enter that discussion in the scope of this article because 
we think the emphasis is not on whether we live in a ‘real world’.  
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In 
Table 2 different parameters are introduced that can be variables where the designing of the game 
and the experience can take place. For more details, see de Greef et al (2006).  
 
Table 2: Schematic visualization of two different perspectives regarding the reality needed in a 
game environment for research purposes  
 

 Perspective 

Realism and 
Representation 

Game designer  
[to build] 

Gamer  
[to experience] 

Visual Style 

[what you see] 

• Realism  
o Photorealism 
o Caricaturism, 
o Abstractionism 

• Techniques like shading, colour, 
reflection  

• Technology 
• Remediation and Interface design 

(transparent immediacy, 
hypermediacy) 

• Cognitive observation 
o Stereotyping 
o Narrative 

comprehension/ 
making sense 

 

Gameplay 

[what you feel] 

• Storytelling 
• Immersion 
• Chaos  
• Willing suspension of disbelief / 

Magic circle / To forget ones 
surroundings 

• Emotive reaction 
• Instinctive reaction  

 

Synthesis: realismic virtual environments 
The fields of games and the modeling and simulation have different foci, culture, researchers, and 
vocabulary, but they address many similar issues and have a lot to offer each other. It is obvious 
that despite the different terminology, considerable overlap exists between the games world and the 
world of Modeling and Simulation. In this section, we bring ideas from both fields to yield 
environments useful for experimentation and training that we call realismic environments.  
An environment is realistic when it resembles our own reality. The visual style of this world 
represents the look and feel of the real world in a more or less exact way. Therefore the physical 
and functional fidelity of the world is high: the world is persistent, logical, continuous and respects 
the user or gamer in a meaningful matter. The face and functional validity can either be high or low. 
Because of the emphasis on the visual style of the environment (and therefore the fidelity of a 
realistic world), the validity of the task and the subjective experience of the gamer may be 
overlooked or overestimated. What remains important is that in whatever actions the user or gamer 
develops, the world reacts in a logical way and thus triggers the normal reactions users or gamers 
would give if they would interact with the real world.  
A realismic environment is also a world that is persistent, logical, continuous and respects the user 
or gamer in a meaningful matter. The difference however is that in a realismic environment a 
reality is presented that doesn’t necessarily has to be our reality. Therefore the physical and 
functional fidelity can be low. Both the validities are high on the other hand: the task that is chosen 
corresponds in what way or another with the task in the real world. The representation of the task is 
high. So the visual style can differ, the inhabitants of the world can differ, other artifacts of that 
world can differ, the underlying model of the world can differ (think for example about gravity, use 



of speech or social interactions). One thing that is not different is that this world is logical and 
makes sense. Therefore the same ‘mental model’ of the users or gamers is triggered and they 
therefore react in an authentic way. The transfer can take place in a normal way. When a world is 
thus realismic the hypothesis is that the mental model of the person engaging in this world is 
triggered and that he is making sense of the cues that are offered in the world. This is called 
‘narrative comprehension’: the user or gamer fills in the gaps that are between the simulated world 
and the real world. The imagination of people gets more drawn on, and therefore people are more 
immersed. When the environment ask the users to make sense themselves, a slight problem in for 
example the visual style is not a big issue there. The experience of the realismic environment takes 
place in the heads of the gamers themselves instead of only on the screen.  
Summarizing: by using the essential characteristics of the medium of games, namely the strength of 
representation, visual style, gameplay and the act of sense making, environments can be build with 
an emphasis on the validity or on the representation of the task of the real world and therefore 
triggering behavioral realism. In a realismic world one can use the strengths of game environments 
(motivation and immersion) and at the same time ensure the validity of a task.  

Conclusion and research questions 
Modeling and Simulation hand us useful concepts to describe how to design and test virtual 
(research) environments. Fidelity says something about how the environment looks and feels, 
validity says something about the realism of the task. There seems to be two different styles of 
simulators: on one hand high fidelity simulators like flight simulators, on the other hand training 
simulators (for example lost cost drive simulators) where validity is leading instead of fidelity.  
In the game world, concepts like visual style, representation, immersion and gameplay tell us 
something about how a game looks and feels like. These topics are analogous, but different words 
are used, different perspectives are taken and therefore different answers are generated. Here again 
we see a difference in emphasis which is today well apparent: Microsoft Xbox 360 and Sony 
Playstation 3 are focusing on the visual style and fidelity; Nintendo’s Wii and DS  on gameplay and 
validity.  
Both fields can contribute to each other (games: immersion, attractiveness, gameplay; Modeling en 
Simulation: fidelity and validity, transfer of training,). Issues that must be addressed in future 
research are: 

1. With the rise of a new medium often characteristics of the old medium are exactly translated 
into the new medium without acknowledging the strength of the new medium itself, the so-
called ‘horseless carriage syndrome’ or ‘rear-view mirror syndrome’ mistakes (McLuhan 
1967, 75). Games may be a new medium with new laws and possibilities. If concepts from 
gaming are transferred to serious applications, it is tempting to develop virtual environments 
in a similar manner as the traditional simulators looked. The lesson we can learn from this 
‘horseless carriage syndrome’ is that we have to think about the essential characteristics of a 
new medium and based upon that create the new usage of that medium. Which way should 
gaming concepts be included in training and experimental simulators? Are new didactics 
required?    

2. Little has been published about fidelity and realism of virtual environments that can be used 
for experimentation or training purposes. The question that follows the first is: how 
unrealistic (or unrealismic) a virtual environment is allowed to be without reducing the 
transfer of training.  

3. What happens when ‘next generation’ users, who are much used to graphical eye candy 
game environments are exposed to visual ‘poor’ environments? Perhaps that their ‘visual 
literacy’ is thus overruling their experience that they cannot or do not want to interact with a 
low fidelity environment.  

4. Next to that: when you lay emphasis on the task, different users have a different perception 
of the task realism. Domain experts attribute more realism on their task than naïve layman 
(such as students) who are often participants in experiments.  
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5. A twofold distinction can be made for tasks: there are cognitive tasks and procedural / 
operational tasks. Planning which victims to rescue first is a more cognitive task, the real 
rescuing (walking to a victim and offering medical assistance) are more procedural / 
operational tasks. The latter requires a more realistic environment with high fidelity and 
high validity. The first can also be executed in a realismic environment with low fidelity but 
high validity. In environments used for serious purposes fidelity can be varied according to 
task and participants, but the validity must always be high in order to create a good transfer 
between the environment and the real world.  

6. Not only the virtual realismic environment can be designed, also the ‘big game’ around 
playing the virtual environment can be designed and therefore can generate specific 
behaviour. Playing a game is in other words not only the activity behind the screen, but 
moves in a broader context of roles, feelings, expectations and mental models. These can 
also be designed so that desired behaviour is shown. How are we going to design the 
behavior of the gamers according to what we want to see? 
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