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[source: T. Pelkonen (2004) Mobile games. E-Content Report 3, European Union; based on Game Developer Magazine, Sept 2003] 

Turnover of TOP 20 game developer companies in 2002

East 65344

West 9470

Turnover in USD per citizen

Japan 65344

USA 19252

EU 3177

Turnover in USD per citizen
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Effects of media violence on aggression 
for different types of studies. Diamond 
widths are proportional to the number of 
independent samples. There were 46 
longitudinal samples involving 4975 
participants, 86 cross-sectional samples 
involving 37,341 participants, 28 field 
experiment samples involving 1976 
participants, and 124 laboratory
experiment samples involving 7305 
participants. Red lines indicate the mean 
effect sizes. Blue lines indicate a 95% 
confidence interval. Note that zero 
(dashed line, indicating no effect) is 
excluded from all confidence intervals.

[source: C. A. Anderson and B. J. Bushman (2002), SCIENCE vol 295, pp. 2377-2379] [PDF]

Problem of today: Media Violence causes Aggression
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Aggression based entertainment…
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“CRIME:
Crimes against U.S. citizens in Japan usually only involve personal 
disputes, theft or vandalism.
The general crime rate in Japan is at levels well below the U.S.
national average.
Violent crime is rare, but does exist.
Incidents of pick pocketing of foreigners in crowded shopping 
areas, on trains and at airports have been a sporadic concern.”

Crime Rate: US versus Japan

Source: http://travel.state.gov/travel/cis_pa_tw/cis/cis_1148.html

Additional background references [ZIP]
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Why does aggression 
based entertainment exist?
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Reason-1: Relation between Religion and Power

East

year0 1000 2000

West

Rauterberg, M. (2004). Enjoyment and entertainment in East and West. In: M. Rauterberg (ed.), Entertainment 
Computing--ICEC 2004, Lecture Notes in Computer Science, vol. 3166, pp. 176-181. 
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Reason-2: Relation between Religion and Violence

year0 1000 2000

Gunpowder
(China) 800

East

battle of Cressey
(North France) 1346

West

Marco Polo
(1254-1324) 

Hiroshima 
(Japan) 1945
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“A monk should not laugh. Only the fool 
lifts up his voice in laughter” (Monk Jorge 
in the movie ‘The Name of the Rose’)

Aristotle
(384-322 BC) 

Umberto Eco: Il Nome della Rosa (1980) 

Question : Why was Aristotle a Thread for the Church?

Question:
Is this picture of Jesus blasphemy?
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Answer : The 2nd book of poetics was dedicated to laughter
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Play: Work:
not paid paid
enjoyable exhausting
process oriented product oriented
internalized externalized
empowering alienating

Enjoyment is grounded in Play
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What are the positive effects 
of entertainment?

Rauterberg, M. (2004). Entertainment technology and human behaviour: literature search.
Technical Note, No. TUE-ID-04-07-1, Technical University Eindhoven, The Netherlands.
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General development 

More than 40 empirical studies concludes that play enhances early 
development by at least 33%!

Play with games and toys are an important part of child development 
to acquire a variety of skills for life, such as motor-coordination, social 
and cognitive skills. 

Players can progress from newcomer to expert, in particular in 
belonging to a social system. 

Jeffrey 
Goldstein 
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Teaching 

ICT can have positive effects on pupils’ learning of different concepts 
and skills in mathematics at both primary and secondary school levels. 

Different uses of ICT have contributed to some improvements in 
achievement in English , but the results are very inconsistent and 
restricted by the rate of ICT use and access in schools. 

ICT has had a positive effect on many areas of science attainment . 

Innovative and challenging uses of ICT can improve pupils’ data-
handling skills , their ability to construct complex models and their 
understanding of the value of different ICT systems. 
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Academic performance

“The Fifth Dimension” 5D project in USA, Australia
Edutainment technology for educational purposes

Results :
advances in reading 
advances in mathematics 
advances in computer knowledge, 
advances in following directions, 
advances in grammar
advances in school achievement tests 

Other studies :
Gaming in 2D or 3D applications contributes positively to visual-spatial skills 
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Phobia 

Using a low-cost commercial computer game VR application with head mounted 
display applied to phobic and non-phobic persons resulted in a sufficient amount 
of immersion and presence for the phobic patients to be useful for therapeutic 
settings.

Rauterberg, M. (2004). Positive effects of VR technology on human behavior. In: Proceedings of The 14th International 
Conference on Artificial Reality and Telexistence - ICAT 2004 (pp. 85-88). KAIST & VRSJ [ISSN 1345-1278]. 
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Health Care 

‘Mental commit’ robot pet Paro in a hospital environment showed 
promising results: the mood of children and elderly patients could 
be positively changed.

Positive influence of a computer game on 2000 children for 
nutritional teaching: “In conclusion, it is possible for children to 
learn good eating habits by playing computer games”



10

© M. Rauterberg, TU/e NANJING lecture-2007 19/34

Pro-social Behavior 

Pro-social content does have positive effects:

1. Children exposed to pro-social content have more positive 
social interactions, show more altruistic behaviour and self-
control, and have less stereotyped views of others. 

2. The strongest effects of pro-social content were found for 
measures of altruism. 

3. Relying on children’s ability to pick out the moral messages 
from programs which feature violence or conflict and some 
pro-social resolution may backfire, leading to more aggression 
than merely showing the conflict. 

4. Effects of pro-social content are often strongest when viewing 
is combined with discussion. 

5. Effects of pro-social content were strongest for pre-school and 
grade-school children, diminishing in adolescence.

6. Effects are somewhat stronger for girls than for boys. 
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Collaboration

[122 empirical studies on the effect of competition on result of players’
improvement are reviewed]

65 studies found that 
co-operation tasks promotes higher achievement than competitive tasks, 
8 found the reverse, and 
36 found no statistically significant difference

108 studies found that 
co-operation tasks promoted higher achievement than individualistic tasks, 
6 found the reverse, and 
42 found no difference
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What comes next?
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Physical Presence and Mental Presence 

Physical Presence

hear sound, see  image, utter speech 
move body, exercise

Integrated Presence

KARAOKE,  
theatrical play,  
musical performance, 
sculpture, 
professional sport

Ryohei NakatsuMental Presence

use language, read a book 
listen to music, watch picture
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A Framework for Entertainment Computing

Nakatsu, R., Rauterberg, M., Vorderer, P. (2005). A new framework for entertainment computing: from passive to active experience. In: F. Kishino
et al. (eds.), Entertainment Computing--ICEC 2005, Lecture Notes in Computer Science, vol. 3711, pp. 1 – 12. 
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link to video clip
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What do we gain with Robots?

• Virtual characters have been playing important roles 
in games, movies, edutainment and so on.

• It has been noticed that virtual characters lack an 
essential feature: physicality.

• Robots go beyond virtual characters with their 
physicality. 
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Robot-Human-Interaction (1999-2003)

Ryohei Nakatsu

link to video clip

Michita Imai 
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Robot-Human-Interaction (1999-2003)

Ryohei Nakatsu

Michita Imai 
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Tai-Chi Robot (2005)

Ryohei Nakatsu

Japanese Nirvana Technology Inc. 
is selling a Tai Chi performing 
Robot. 

The humanoid robot is 37cm tall 
and weighs 2.2kg. It is programmed 
to perform 24 Tai Chi moves. The 
7.2V Battery gives a operating time 
of 15 minutes. There is an optional 
Bluetooth accessory to 
communicate wirelessly with the 
robot. 
The price is 700,000 yen (~$6,771). 
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How to design an 
emotional robot?
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MUU and eMUU (2001)

link to video clip
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MUU and eMUU (2001)
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Ben Salem

How voluntary actions are initiated:

Nakatsu R, Rauterberg M, Salem B (in press) Forms and theories of communication: from multimedia to kansei mediation. 
Multimedia Systems Journal, Springer. [PDF] 
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How to relate 
consciousness and 
unconsciousness?
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The ADA Experience at Expo-2003 in Switzerland

link to video clip

http://www.ada-exhibition.ch/
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ZENetic computer (2003)

massachusetts institute of technology

Naoko Tosa

link to video clip

����
Seigo Matsuoka

ZENetic Computer is an interactive experience that evokes "self-
awakening," a particular cognitive response to processing reality 
via subliminal consciousness. It uses stories portrayed in sumie
(ink painting), haiku and kimono which display features of Eastern 
philosophy, and Zen in particular. Museum visitors create their 
own sumie and stories on large rice paper screen, while learning 
about Zen, Japanese art, and themselves. The artist guides 
visitors toward an altered mind state. It is the collaborative work of 
Seigo Matsuoka, a director of Editorial Engineering Labs in Tokyo, 
and Naoko Tosa, a research fellow at the Center for Advanced 
Visual Studies at MIT. 
Music by Toshinori Kondo, an improvisational Jazz trumpeter. 
ZENetic Computer will travel to Kyoto Culture Museum (Japan) 
Nov 11 - 30, 2003, and Kodaiji - Zen Temple (Kyoto, Japan) May 
6 - 31, 2004 and around the world. 
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Future entertainment products will connect 
consciousness and unconsciousness, and 
will lead to integrated experiences!

Thank you for your attention.


