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Abstract

This paper explores virtual reality game's influences on media identity. We first categorize the
influences of virtual reality technology and discuss them. We study the category of influences caused
by cognitive properties of virtual reality technology, which is important because developers of virtual
reality technology have no control over these cognitive properties. We then examine data on high-
school students who play video games. This data shows that there are some influences of virtual
reality games on media identity, but these influences do not manifest themselves clearly.

1. Introduction

The practical use of virtual reality (VR) is still limited, although VR does have much potential.
This is true not only because of technical limitations; there are limitations in non-technological
aspects, e.g., artistic aspects and users' "literacy” (e.g., Goslin & For Morie, 1994; Sherman &
Graig, 1995). The entertainment markets, especially the video éame markets, have seen successful
VR applications (e.g., Templeman, 1994). Entertainment applications have benefited from VR
technology (Newby, 1994). We can learn something useful for VR technology from these
entertainment applications. From this perspective, our study uses on the most popular fight-
simulating games in Japan.

Although many studies have been made on VR technology, few attempts have been made on its
social and personal impacts of VR technology; this is partly due to the fact that VR technology has not
been in widespread, practical use. Presently, however, its applications are appearing in society, and
the assessments of its technology on society become important and timely issues. This study, a
preliminary one, is intended to assess VR technology, with a focus on video games.

To produce a sense of virtually "being there" is not a new phenomenon in the long history of
media. Most preceding media have produced a sense of "being there" connecting with the audiences'
imaginative powers. VR technology, however, can produce a reality-based sensation with little
assistance from the audience. VR media stimulate a sense organ or organs by tran smitting information

that recreates a virtual 3-dimensional space. These stimuli then enable a recipient to visualize and
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experience this space in his or her mental world. This is the definition of VR technology which we
will use in this paper. Under this definition, the oldest VR technology is probably stereophonic sound
technology. although it offers poor information on spatial relationships. Based on this definition of

VR technology, we consider its influences on media identity.

2. Influences of VR Technology

In Table 1 we classify the influences of VR technology along two axes: the causes of the
influences of VR technology and the levels at which such influenced are felt. Although there is room
for debate on this classification, it provides a useful outline. A shaded section of this table will be

explained later. Of course, the boundaries of this diagram are permeable.

Table I: Classification of Influences of VR Technology (1)

Causes \ Levels Physical Level i Cognitive Level : Social Level

, *Nearsi s : :
Formal Properties carsightedness : :

*Video game 1 epilepsy

Appearances of new social

*Loss of strength : *Fabrication of "facts"* . relations

Social Properties :

*Military use

Note: Most of the above influences are not scientifically certified as correct.
*For example, Gulf War is taken to be fabricated (Baudrillard, 1991 ).

The vertical axis is related to the supply side of VR technology. We divided this axis into three
categories.

First, formal properties include things like physical properties of stimuli (e.g., optical properties
of a head-mounted display) and informational properties of stimuli (e.g., sampling rates of sounds).
Second, cognitive properties mainly mean the contents, in a broader sense, of virtual experiences
provided by VR applications. Cognitive properties also include organizations of stimuli; for example,
a stereo phonic system provides only a sound stimulus, and the present VR technology provide no
stimuli for the senses of smell or taste. The present VR technology focuses mainly on vision and
hearing, and partly on touch and balance. Third, social properties mean situations and environments
made possible by VR applications. For example, videoconference systems using VR technology
enable people to work at home. This could dramatically change our lifestyles.

The horizontal axis is related to the receiving side of VR technology. We also divided this axis
into three categories.

First, influences at a physical level include influences at the physical level include influences at
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the chemical and biological levels. Thus, they are nearly equal to influences at a pathological level.
Second, influences at a cognitive level include things like psychological influences (e.g., increase in
aggressiveness) and changes in cognitive properties (e.g., changes in schema). Briefly put, the
influences at the cognitive level are influences which generally do not at the physical levels within an
individual. Third, influences at a social level are those that appear beyond the individual level.

This classification described here is for illustrative purposes only; thus, most of the examples in
the diagram are not fixed in those positions. If a phenomenon was observed and understood as the
result of VR technology, it could have various causes, and would have influences on various levels.
If we also considered indirect causes and influences, many more would be shown.

The important point to note here is that we do not necessarily know how to avoid these
influences (shown in Table I), nor do we understand the processes that produce these influences. To
matter worse, we cannot yet conceive of the many future influences of VR technology. Nevertheless,
VR applications have begun to proliferate in society. It is important to note that VR technology could
have multiple positive aspects, particularly for disabled persons, for medical use, etc. Yet it cannot be
denied that we know too little about the impacts to make an efficient cost-benefit analysis of VR

technology diffusions.

Table II: Classification of Influences of VR Technology (2)

Cognitive Level

Cause \ Continuance :

Temporary influences Continual influences

4
*Increase i in aggressiveness

« *Functional disorder
in sensory integration

i
I L :
: Application- sLoss of | keen senses
: SpeCifiC *Social maladjustment
. 1 H - .
Cognitive | *Loss of a sense : *Acquisition of <-> Loss of old ones
L e,
Properties : of existence : a new literacy of media
: *Confounding reality ! with virtual reality
" VR-general
]
[
I

Note: Most of the above influences are not scientifically certified as correct.

Table II represents the shaded section of Table I in greater detail. VR technology differs much
from many other technologies, including other information technologies, in the following way; VR
technology depends heavily on and acts strongly on human cognitive processes. Thus, as there seem
to be many influences in this category that we have not experienced or foreseen, this section is very

important for technology assessments of VR. We therefore highlighted the section.
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As this category of influences is closely connected with identity and media, we will use the term

of "influences on media identity" to refer to the influences in the category.

3. Controllable or Uncontrollable

We would like to focus attention on the type of influences we must guard against as developers
of VR technology. Naturally we should try to reduce the bad influences of VR technology and
maximize the good influences. Most of the influences, however, have not been clear because VR
technology applications are just beginning to appear in society. What we can do is to avoid pitfalls
deleterious to VR technology and our societies.

Information technology is characterized by its acceleration of progress and its rapid diffusion
(Shirabe, now printing). The use of VR technology is spreading, with its concomitant influences.
Even if we could estimate the costs and benefits of VR technology, making such a cost-benefit
analysis would be of little use. It is important that VR developers consider in advance the need to
control VR's influences on society; once VR technology is socially distributed, it will be too late to
deal with such influences. We should try to determine which influences of VR technology are
controllable and which are not.

Logically speaking, most of the influences caused by the formal properties of VR applications
are controllable. If the physical conditions of use are bad, the user's ears or eyes may be damaged.
However, if developers caution users, such influences can be controlled. A person who always
listens to sounds sampled at low rates may become unable to sense subtle differences in sounds. In
that event developers should raise sampling rates, although this might be difficult for technological or
economical reasons. Almost all of the components of the user's interface with VR are already
existing. Thus, there are few problems peculiar to VR applications with respect to formal properties.

Influences caused by social properties of VR applications are hard to control, especially for
developers. These influences are very important for technology assessments of VR. Although we do
not know these influences well, problems caused by the social properties of VR must be solved
through interaction between developers and society as a whole. Developers should not, of course,
leave these problems alone. For example, developers can be against a military use of VR technology.
It is beyond the scope of this brief paper to discuss such problems at a length. Instead, we will focus
on influences of cognitive properties of VR applications.

VR applications make a person recognize stimuli in their mind so realistically that he or she may
confuse VR with reality. Repeated cognition of realistic but virtual stimuli might reorganize cognitive

processes. Unexpected cognitive processes may be stimulated as video game epilepsy. Many
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influences of cognitive properties can and should be considered. There is space here only for
discussing the influences classified in Table II.

It seems reasonable to suppose that the continual influences of VR applications are much more
problematic than temporary influences, because we can reduce temporary influences simply by
making users follow certain conditions of use or, in extreme cases, by isolating users temporarily. In
other words, we can control temporary influences without discovering a remedy for them. On the
contrary, with continual influences we need to determine actual remedies.

With respect to the other axis of Table II, influences caused by VR-general properties seem
more important than those caused by application-specific properties. If VR applications cause the
deterioration of children's personalities due to violent content, we could control such effect to some
extent. For example, sales of sensational and/or violent video game software are regulated voluntarily
and by laws in Japan, although such regulations are problematic from the viewpoint of the freedom of
expression. In contrast, if VR applications in general have harmful effects, we can do nothing but
abandon this technology, or at least find drastic means to control it.

With respect to whether the influences of VR applications are controllable or not, we should
focus attention on the cognitive and social properties of VR applications when assessing the

technology. Here we will focus on cognitive properties.
4. The Influences of Virtual Reality Video Games on Media Identity

4.1 Outline of a Survey and its Analysis

Assuming that cognitive properties of VR applications may create harmful effects, such
influences are probably caused by repeated and deep immersions in virtual worlds. Video games offer
these very experiences. This is why we focus on VR in video games here. Many studies have been
made on the influences of video games, but the focus of this research is different from those prior
studies. The purpose of such earlier studies was to examine the influences of video games as media.
In contrast, the purpose of this study is to examine the influences of VR, although we deal with video
games.

Last April, we distributed a questionnaire on media activities to 834 high school students. 743
answers were returned. Nearly half of the subjects were female.

In this analysis, we focus on the difference of Virtuafighter (VF) and Street-fighter (SF), whose
main platforms are SEGA and NINTENDO machines respectively. These are the most popular fight-

simulating games in Japan. Nascent VR technology such as texture mapping and 3-D modeling is
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fully applied to VF. On the other hand, SF uses traditional animation technology. This difference
between the two games allows us to isolate the influences of VR-general properties. Nearly 10% of
the subjects in the above survey often play Virtuafighter and/or Streetfighter.

Recently, many VR games besides VF have entered the market. As VF is by far the most
popular and most played VR game, it seems reasonable to use VF for this sturdy. Since SF is the
only game that is as popular as (or more popular than) VF and is in the same category (fighting
simulation) as VF, SF seems an appropriate counterpart.

It is well known that there are gender differences in personality, especially scaled by personality

inventories. Thus, considering gender differences in the analysis of personalities, we will mainly use
ANOVA.

4.2 VR Game's Influences on Personality and Attitudes to Media

Many studies have been made to show video games' influences on personalities. Judging from
these psychological studies, one cannot conclude that video games have deleterious effects on
personality, although this doctrine is subject to change (Sakamoto, 1993; Hashimoto, 1996). Several
articles have been devoted to the study of video games' influences on attitudes to media. For example,
video game players are likely to read fewer books (e.g., Yoshii, 1996). If subjects became immersed
more in VR games' worlds than in other games' worlds, VR video games might have more influences
on personality and attitudes to media.

In this section, subjects are divided into 5 groups as follows: Group I consists of subjects who
rarely play video games. Group II consists of subjects who play video games but rarely play
Virtuafighter (VF) or Street-fighter (SF). Group III consists of subjects who often play VF but rarely
play SF. Group IV consists of subjects who often play SF but rarely play VF. Group V consists of

subjects who often play VF and SF. The results are as follows.

Personality

5 scales of personality (aggressiveness, extroversion, inferiority, progressiveness, sympathy)
are measured according to Yanai et al. (1987). On extroversion, inferiority and sympathy, only the
main effects of gender are significant (p<0.05). The results are irrelevant to the purpose of this study.
On aggressiveness and progressiveness, only the two-way interactions are significant (p<0.05).
Then, Tukey HSD tests are executed for males and females. On aggressiveness and progressiveness,
no two groups within males are significantly different at the 5% level. In contrast with the female

groups, the average progressiveness scale of Group IV is significantly higher than those of Group I
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and II (p<0.05), but no two groups are significantly different in aggressiveness at the 5% level.

Attitudes to media

Four scores on attitudes to media (the number of books read, the number of comic strips read,
the number of magazines read, the number of hours watching TV programs) are measured. On
books, neither main effects nor two-way interactions are significant. On comic strips, magazines and
TV, only the main effects of the groups are significant. Tukey HSD tests without distinction of
gender are then executed.

Subjects in Group II - IV read significantly more comic strips than subjects in Group I
(p<0.05). The means of Group V are the same as Group II - IV, but the difference between Group I
and V is insignificant. Subjects in Group V read many more magazines than those in Group I and II
(p<0.05), and subjects in Group IV read more magazines than subjects in Group I (p<0.05). The
means of Group III are the same as Group IV, but the difference between Group I and III is
insignificant. As for watching TV, no two groups are significantly different at the 5% level.

Consequently, video games have little or no influence on personalities, and some influence on
attitudes to media. There are a few differences between ordinary video games and VR video games

with respect to the above issues.

4.3 Immersion and Involvement

Ford Morie (1994) believes that the virtual reality field is driven by the basic ideas of immersion
and interactivity. Critical to further improvement in VR is yet another component, the component of
involvement. It is possible to have involvement without interactivity and without full 3D immersion in
a virtual space.

It is from this point of view that we shall consider the influences of VR video games. The
relationship between immersion and involvement is the main focus, since immersion is the key to
understanding the influences of VR applications at a cognitive level.

We set three following hypotheses to be tested. Judging from the recent developmental efforts

of VR technology, these hypotheses seem reasonable.

Hypothesis 1: The more realistic a game is, the more the players are subjectively immersed into it.
Hypothesis 2: The more realistic the game, the more the players are involved in it.
Hypothesis 3: The more players are subjectively immersed in the game's VR environment, the more

they become involved in the game.
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The indicators, which related to immersion and involvements, were measured by certain
questions. On immersion, a subjective range of vision in playing Virtuafighter and/or Streetfighter
was measured. On involvement, sixteen questions related to the degrees of involvement were asked,
and we measured the scale of involvement with principal components analysis (the first factor, which

explains 48.5% of the variance).

Table III: Relation between Realism of Games and Players' Range of Vision

Numb £ Pl Range of vision including the
umber ot Flayers background of fighters Not

VF (more realistic game) 3 15

SF (less realistic game) 15 22
Note: p = 0.076 (x2 test)

Hypothesis 1 is tested by the chi-square test for Table I11. The columns are divided according to
whether a subjective range of vision in playing games includes the background of fighters in a VR
environment or not. Its rows are divided by playing Virtuafighter (more realistic game) or
Streetfighter (less realistic game).

Hypothesis 2 and 3 are collectively tested by ANOVA. The dependent variable is the scale of
involvement; the independent variables (factors) are the column and the row of the table in the test of
Hypothesis 1. In these tests, subjects who often play both games are excluded, since it is difficult to
distinguish games' effects from personal factors. The results are as follows.

Hypothesis 1 is uncertain. The ranges of vision of SF players tend to be slightly wider (p<0.1).
Hypothesis 2 and 3 are refuted. The main effects are not significant (each p>0.1). The two-ways'
interactions are, however, significant (p<0.05). According to the subordinate tests, subjects playing
Virtuafighter with a wider range of vision are more involved in the game (each p<0.05).

The fact that subjects playing Virtuafighter with a wider range of vision are more involved in the
game suggests that "literacy," or a kind of media susceptibility, is also the key to effectively realizing
VR. It is notable that the media-susceptible subjects' contact with comics and magazines is significant-
ly high (p<0.5). Thus, the ability to browse may be related to one's capacity to be media-susceptible.

Further studies are needed in this area.
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S. Discussion and Future Works

The above analysis suggests the following results.

* Video games, including VF, have little influences on personality as regards aggressiveness,
extroversion, inferiority, progressiveness, sympathy.

* Video game (including VF) experiences are correlated to certain media activities.

* VF as a VR game is no different from ordinary video games in the personal influences analyzed
here.

* It is uncertain whether players are subjectively immersed into games' environments in proportion to
the games' realism.

* Players are not involved in games in proportion to the games' realism.

* Immersion into a game's environments does not necessarily cause involvement in the games and
vice versa.

* Players who do not become immersed in VF environments become significantly more involved, and
such players read more comic strips and magazines than other players.

The last finding suggests that cognitive processes relating VR games are not identical to those of
real environments. Thus, cognitive properties of VR applications could have influences at a cognitive
level. Moreover, the cognitive process bears relationship to susceptibility to other media.

The above analysis cannot show conclusively the influences of VR video games, but it suggests
the possibility that some influences of VR cannot be controlled. Future studies should consider those

influences.
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