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PSYCHOLOGICAL EFFECTS OF VIDEO GAMES

Barrie Gunter

The history of media developments is littered with
examples of new forms of entertainment being intro-
duced, attaining widespread popularity, and also attract-
ing public concern because of their strong appeal to so
many. Computer games proved to be no exception to
this rule. As their popularity grew, so too did the level
of anxiety about the possibly deleterious psychological
effects of playing these games. A number of critics
claimed that computer games had a corrupting influ-
ence on young people. These games were accused of
glorifying violence and encouraging antisocial behavior.
Twenty years ago, the US. Surgeon General, C.
Everett Koop, was quoted as saying that there was “‘no-
thing constructive in the games. . .. Everything is elimi-
nate, kill, destroy!” (Mayfield, 1982).
In additon to potentially harmful psychological
effects, stories emerged of computers games’ addictive

qualities (Anderson & Ford, 1986). Thus, regularly

playing computer games could cultivate a compulsion
to continue playing and to display, in consequence, a
diminished interest in other activites. To cease playing

- might result in withdrawal symptoms (Soper & Miller,

1983). Some identified physical consequences of regular

.- tomputer game playing, such as tendonitis, and skin

and muscle problems (Loftus & Loftus, 1983).

Not all the news about computer games was bad.
Some showed positive psychological benefits accruing
from involvement with these games, not least that they
may contribute toward young people’s computer liter-
dcy or at least 2 greater ease with computer technology.
Computer games could also be devised with educational
benefits such as vehicles for the learning of factual

harms that these games might cause among young
players, there was also a more limited, but nonetheless
Important, recognition of positive benefits. Although
excessive playing with these games should be dis-
couraged in the same way as excessive behavior in other
contexts, much naturally occurring computer game
playing takes place in healthy social contexts and can
produce positive cognitive benefits.

Despite these optimistic sentiments, it is equally
true that research into computer game playing is still
at a fairly early stage of development. ‘The research to
date has not always vielded consistent findings and its
contribution to our understanding of the impact of
these games remains limited because of methodological

issues that have still not been fully resolved {Sherry,
2001).

Computer Games, Occupation of Time,
and Addiction
Computer and video games involve a time commitment
that one can regard as a type of “effect.” Flaying with
these electronic games has become a widespread and
popular pastime among millions of children and teen-
agers. Much game playing initially took place in public
spaces such as arcades, but today players can enjoy most
electronic game playing almost anywhere, through
various hardware systems such as hand-held games,
personal computers, and home video consoles. The de-
votion of time to playing these games can vary with age
and with the nature of the individual. Carried to an ex-
treme, it may signify that a player has become depen-
dent or even addicted to electronic game playing,

lfilowledge and experiences through which a variety of
i “Ognitive skills could be acquired (Greenfield & La e,
ilki J., & Best, D. (1990). Sex and psyche: Gender : 0 q ( v
Williams, J., ) Jrarally Cross-Cultural Research
and self viewed cross-cu .

. 982, Rogoff & Lave, 1984; Scribner, 1986). als, they can also provide opportunities for those who
: ~ This chapter will examine evid Jating to all
k, CA: apter examine evidence relating to a
e Vol. 13. Newbury Park,
and Methodology Series,
Sage.

: are already shy and isolated to enter new (clectronic)
these different kinds of alleged psychological effects of social networks.

"Mputer games. Over the last quarter of the twentieth

tury, while most attention focused on the potental

Furthermore, although some cite computer games as
contributing toward social isolation for some individu-

"The notion that using computers can become ei-
ther a compelling habit or even an addictive behavior
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. . ok
that takes over a person’s life and is difficult tc(l) ki
i i > “OTi1-
has been the focus of interest since computers and ot
i e 1
puter Programming began to achieve prominence

i that
i Iks of life in the 1970s. One view Was g
R could generate endless fascina-

COmMPpUTEr Programming :
y : d cast an almost narcotic spell

i ome people an
2::1'&31:6\;1 (MI;rtiIl; & Norman, 1?70). I‘-‘urtl_lermore,f
COMPULEr USErs attracted a rathet c'hsparagmg lljntlage od
dishevelled individuals with obsessive persona ties an
lacking in social skills (Weizenbaum, 1976). -

This computer dependency was regarded, as co
pulsive behavior driven by the programmers p(;wer

o control the computer. 'The same pattetn wasl -ﬁtfllr
observed among arcade game players. Compu sj::n)i
playing early electronic games was regardfj:: :lis p-(‘)3 e
tially problematic where those games had vt '
themes (Weizenbaum, 1976). Further, computeii1 g:mlit

dependency was seen as particularly _harmful wder;l M

occurred among children. Some writers argue

children learned nothing useful from playing computer
games and that their constant use engendered gl'ez?r
introversion and social withdrawal (Levy, 1984 Waddi-
leve’Alr?fgzer side effect of severe computer game de-
young players could be driven to

t .
e e ares (o feed their

and more extreme INEas
;aziﬁtfnirjfms and Loftus (1983) reported‘ oneIcase
involving a thirteen-year-old boy in Des ]_\/Iomes},;i (;\Z‘::
who became a serial burglar in order to support his .
Mun habit. Other observers commented on cases 0
youngsters stealing money to play arcade_dgamejmzz
to buy new games cartridges fo_r home video ?993)
(Klein, 1984; Keepers, 1990; Grlfﬁths. & Hun’f, \ Lh
Others went without food, by forfeiting the;rMun
money to pay for video games (McClure & Mears,

1984) or played truant from school to spend time play-

ing computer games (Keepers, 1990;.G1'iﬂﬁt_hs f; dI;Iunti
1993). Researchers have also found signs of withdrawa
symptoms such as increased irrirability when some are

unable to play (Griffiths & Hunt, 1993; Rutkowska &
94, .

Caﬂ?ﬁelf ha)s been research with adults and children
to find out whether computer addicton o deper;denc(:iy
really occurs and what form it takes. Ev‘ldelnce' or ;1 )
diction or dependency stems from an .lndl(::fttl()n‘ it
playing computer or video games eats ito ?;11:116 e,p;-.n
with other activides to an extreme degree. 3 us, mi
findings that indicate that computer or video gz
merge all other pursuits tend to

i t© sub d
D e o for the games having addicdve

weaken the argument
qualities.

There have been conflicting opinions offered as

computer or video games may generate depen-
El(;:cl;y One LEau:tor may be found in the inherent I;Zt;;;
of the games themselves (Loftus & Lofm-s, o 3
which are interactive and - therefore very m\lrzi vuig.
They offer challenges and varying levels of d1d.cu1ty
that encourage players to engagei repeatedly to dispiay
i etence and control.
mcrelarfge;(élrlnpresearch has indicated, however, f:hat
although a small proportion of pe'op_le may shokxlvasns;lg;s;
of computer game dependency, it s 2 falrl.y o
reaction (Shotton, 1989). Subsequent to this re?:i:llr. i
though, electronic games were construc-teld wi h_m
creasingly sophisticated formats and realistic gTa};l) lcs(i
The skills required for competent play also develope
further, opening up the possibility that s.uch games
could prove to be more involving than earlier versur)fr;si
giving them the power to generate a more péwet !
psychological dependence among players (Gunter,

1998).

Computer Games and Cognitive Effects
Computer games have heen linked to a number of cog-

.. . ] .
nitive effects, both positive and negative. Researcher

have found negative associations between academic |
achievement and playing electronic games. Hou‘fl(;,ver;
computer games also impart certain cognitive ski s E

a generic kind (e.g., spatial skills) a{ld of a 1.1101'6 spe(? r‘i
nature (e.g., computer literacy). -Electr(?mc game. Oai_
mats have also been applied successfully in occupation

ining CONTExes.
Uaml[?\igti; ohservations about computer ga.mes tahnd .
cogrnitive performance centered- on the negative ra fi:; |
than positive benefits electronic game playing ICOF _
have. Some suggested that computer game p_aym_g.
took children and teenagers away from parf:clpatmg in
more educational or sporting pursuits EEgh & Mey;;s,.;
1984, Professional Associatiofn of Teachers, 19 )
Congrary indications emerged elsewhere, howe;ez,t
with evidence that computer game players may 1r11 a .
be encouraged to read a great deal by the very f;:}i :.
numbers of magazines targeted at players (Gr1~ S
1996) and by findings that computer game players may=
be more likely than nonplayers to engage il spo!
illi al., 1995).

(Phﬂl];ijpzt'ical evid?ance has emerged that comlputil.‘S
games can yield direct and positive t?ffects for p aye y
both in terms of knowledge acquisition and r:(:)g.mtﬂ;1
skills development. Early research produced equOC_e
findings on links between reported computer gasﬁ_tlo
playing and school performance. In one case, acCes

a computer outside schools was found to have no link
with academic performance (Dominick, 1984); in an-
other instance, evidence emerged of a negative link
(Braun et al., 1986), and then again of a positive link
{Lockheed, Nielson, & Stone, 1983).

The growing use of computing in schools initially
came under fire for displaying a lack of purposiveness
and academic justification, poor quality software,
and for showing a gender bias toward boys (Nairman,
1982; Sanders, 1984; Seidel, Anderson, & Hunter,
1982). Notwithstanding these eriticisms, the use of
computers was defended elsewhere for having many
positive benefits (Gibb et al., 1983). Microcomputers
and their accompanying software were reported to en-
gage and cultivate particular kinds of complex spatial
cognitive learning (Ball, 1978; Jones, 1981; Kennedy,
Bittmer, & Jones, 1981; Lowery & Knirk, 1983).

Quite apart from the intentional use of computers
as learning instruments in computer-assisted instruction
contexts, an educational potential was observed even for
mainstream recreational electronic game playing. Com-
puter and video games were able to invoke cognitive
skills that were not only necessary to play these games
successfully, but could also prove to be transferable to
other learning situations and information processing

contexts { White, 1992; Greenficld, 1994),

Computer game scenarios can provide contexts
that can enhance memory for certain types of content.
Young children, aged four to seven years, show better
memory for pictures displayed during a computer
game than when presented in a lesson format (Oyen
& Bebko, 1996). The effectiveness of computer games

in enhancing learning and memory for subject matter
depends critically on the degree to which the to-be-
learned material is integrated with the fantasy compo-
nent of the game (Lepper, 1982). In examining this
phenomenon further, Oyen and Bebko (1996) dis-
tinguished between “exogenous” games, in which the
learning content was only arbitrarily linked with the
fantasy component of the game, and “endogenous”
games in which the to-be-learned content is intrinsi-
cally interrelated with the game itself. In their study,
an endogenous game: produced better subsequent pic-
ture content recall than did an exogenous game. One
reason for this effect is that computer games can make
learning more interesting (Corno & Mandinach, 1983).

Computer games can pose challenges to children
that require them to utilize specific cognitive skills, but
in a context that makes learning fun. Such games work
best if they present a clearly defined goal or objective
for the child to achieve, and offer enough uncertainty
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regarding outcomes at different points in play to pro-
vide a real challenge. Computer games can teach physi-
cal coordination skills, decision making, following
directions, and numerical and word recognition skills
(Ball, 1978). They can also cultivate an ability to divide
visual attention between different tasks or aspects of a
task (Greenfield et al., 1994).
Cross-national research with American and Iealian
undergraduates compared the cognitive skills acquisi-
tion of expetienced and novice players with a computer
game called Evolution (Greenfield et al., 1994a). This
relatively nonviolent game comprised six different levels
of play, with each one introducing a new set of rules
and patterns of play. Male and female players were
given an opportunity to practice playing the game on
their own, to do so following some initial instruction
and advice on how to play, or while answering ques-
tions about their experience with the game at regular
intervals during play itself. ‘The transfer of learned skills
was tested via an educational computer game designed
to teach the logic of computer circuitry. In this the st-
dents received a number of video demonstrations, on
each of which they subsequently answered questions.
Students who were already experts at playing com-
puter games performed well on the test of cognitive
skill, especially if they had had some opportunity to
play the Hoofution game first. Even novice players, how-
ever, benefited from playing the computer game and
appeared quickly to acquire essential skills that assisted
them in playing with the later educational computer
game. Knowledge of the computer game was acquired
through practice and trial and error rather than by be-
ing told how to play it. The conditions under which the
students received prior advice did not assist them in
mastering the game. There were differences, however,
between experts and novices in how effectively they
responded to advice about game play strategies. Fxperts
benefited from pre-playing advice about rules and strat-
egies of the game, whereas novices did not. It seems
likely that experts already had well-developed schemas
relevant to game playing, which enabled them to relate
to and adapt the advice given to this new computer
game. In contrast, periodic questioning about the com-
puter game task during breaks in the initial learning
procedure did help novices to acquire relevant skills
and to transfer them to a subsequent task. This proce-
dure helped in the mastery of visual aspects of the game
in particular, and this seemed to be the key to effective
game play.
Skill in spatial representation is one example of
everyday cognitive skills utilized and developed by
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computer gaies and other comp.ute.r_ ap};hcauc(f;sl
(Greenfield, 1983). Such skills a]low_ individua s. io o
with complex visual problems by beuhlg able to ;malilnd
objects in three dimensions in the mind throug‘ a ld !
of mental rotation of the entites observe.d, 0 11nagmd
the relative movements of objects, to interpret am
predict the unfolding of patterns, and to encode 111(1)(;1;
rapidly information about visual fm:ms (Lohr-r;a.n, e;
Linn & Peterson, 1985). These skills are bu-l t up f:nlrd‘
fime, and computer representations of' v}sual le .s
have been found to serve as effective training tools 11111
this context (Lowery & Knirk, 1983; Small & Small,
2}. _

v ])?laying computer games -such as Tfrgd :;n?_
Buttlezone was found to erode in.itta? ger}der—.re ated di y
ferences in spatial orientation, spatial WSuahzauFm_, arlll
eye-hand coordination skills. Although men mitia ;1'
scored higher on these ckills than womer, afté;f seve;s
hours of playing these games, these gender differen

i Gagnon, 1985).

dlsapII:lez;Zdtéer sgeTt1 of practice studies, Pepin a.nd Do.rv}zlll
(1986) and Dorval and Pepin (1986) providedz eight
sessions of training on the computer game m;xnn
{each session included five games) to sev.er.lty un 1e(;
graduate students. They also provided training tcg
twelve-year-olds, although the children received fewer

i i -ontrol
practice sessions because of time constraints. A ¢

was given the pretest and posttest with no L;)mpute;
game training. Among the adglts, bo:ch men an \];rorr.xe
gained significantly in visnal spa}ual skills ‘fobowm{g1
training on Zaxxon. AmMOng the children, they o ser;ed
1o such changes. In the latter case, the youngsters t]::
greater computer game playing experience than i
adults, leaving less room for significant 1fnprove¥nen
after such a limited number of further playing SESSIOItllSl.
| Other research has found strong s.upport for .el
view that computer game playing can 1mprove sg:laua
skills performance (Forsyth & Lancy, 1987; I(\i/lcl();i)g
& Chaille, 1987; Subrahmanyam & Gr:s:enﬁei . -
Children and teenagers aged ten to sixteen years, in

showed spatial skills benefits from playing

paricnty 1987; Miller &

computer games (McClurg & Chaille,
Kapel, 1985). _ _

’ Cognitive skills improvements occur not just with
educationally oriented programs designed to1 pose
mental challenges, but also in response to playing
more action-oriented games that tend to prove more
popular especially with young games players (Fprsyth
& Lancy, 1987; Greenfield et al., 1994b; THayes, Lancy,
& Evans, 1985; Lancy & Hayes, 1988).

Greenfield, Brannon, and Loh.r (1994) tested
whether computer games could conmlf)ute to d}fivelop;
ing spatial representational skills required forhnurlnan
o “interface” effectively with computer te_c o‘oiy.
American undergraduate students took part in a stltu ly
that examined the refationship between skll_ls levels 1:
playing & three-dimensional action ‘arcade vlc(lieo ga(r::n g
The Empire Strikes Bafkl,d and th; skills needed to ©

tal paper-folding task. .
pletehi H;Z E?I:zpli)m Strikes Back, thfﬁ game gives th;
player the perspective of a starship pilot ﬂymg1 thrm}lngl "
space. The player’s task is to shoot enemy ships vlvﬂ e
avoiding asteroids and epemy fire so as to ACCW i
points and advance in difficalty level. The game
quires players to n

space, represented o :
teq of visual-spatial skills, mental paper folding, was

also one that demanded visualizing three-dimensjonal :
movement from 2 awo-dimensional display. The l.zey
difference between the video game and paper folding

n a two-dimmensional screen. The

was that the former was dynamic, involving a lot of ;

movement, whereas the latter was statc.

Performance in playing the video game was corre-

Jated with ability to complete the mental paper folding .
task in one study. In a second study, there was no short-
term effect of playing the video game on mental paper

folding ability, but some evidence did emerge that in’

the long-term, video game expertise could be beneficial

to this kind of task. Pracdce was needed over an .

extended period of time to cultivate these skills. P

As the way in which these games arc played has.
been examined more closely, it ha's_becor_ne apparent -
that they involve a range of cognitive skills that cam

acutely developed in individuals who are
. Computet:

become ver 1
well-practiced in computer game play. Compa?
games are Not simply an appealing pasdime or Y "
people, they may serve as an introduction 0 tlfle :{(i)rto_
of computers. Furthermore, they h.aw.'e bee_n (;;1 ‘ aré..
cultivate certain categories of cognitive skills tha uter._
important in the context of other types of C(.)mp ro_f'
use. Indeed, some of the mental arlid information p #
cessing skills acquired through playmg con;puter rgizi e;_.
may be transferable to other domains of expe _

Far from impeding the intellectual growth of young.

. AL
: may be able to stimulate it.
people, computer games may S et

though excessive computer game play? B
other pursuitsﬁ—mental or physical—is not a habit “
should be condoned, there do, nevertheless, seemn: 0
be some positive and beneficial side effects to young

people’s involvement with these games.

avigate through three-dimensional

Computer Games and Social Behavior
Effects
Playing computer games has been linked to positive and
negative social effects. Negative effects research repre-
sents an extension of the media violence literature,
with video game playing allegedly giving rise to arousal
that might instigate aggression, imitative aggressive be-
havior, or simply the reduction of prosocial behavioral
~ tendencies (Friedrich-Cofer & Huston, 1986; Gaunt-
lett, 1995). Personality has also been imvoked as a
mediator of these effects. On a more positive note, con-
structive social skills effects can be achieved via com-
puter games that are designed to produce these effects.
Many video games have violent themes and there-
fore often require aggressive performance by partici-
pants (Dominick, 1984; Loftus & Loftus, 1983). In
many video games, players must shoot or harm their
symbolic opponents in order to win. Violence is, in
fact, a theme that pervades many of the most popular
games, with games such as Streetfighter, Mortal Kombat,
and Tomb Raider being among the best and most widely
played examples. Some researchers have concluded that
playing violent computer games can invoke increased
aggression among players (Anderson & Ford, 1986;
Ballard & Wiest, 1995; frwin & Gross, 1995; Schutte
et al, 1988; Silvern & Williamson, 1987). Other
researchers have failed (o find evidence for such a link
(Cooper & Mackie, 1986; Graybill, Kirsch, & Essel-
men, 1985; Grayhill et al., 1987; Scott, 1995; Winkel,
Novak, & Hopson, 1987). One literature review con-
cluded that there is clear evidence of a causal relation-
ship between playing computer games and aggression
(Dill & Dill, 1998). Another reviewer argued that the
research to date has been fraught with methodological
problems and that no clear conclusion can be drawn
{Griftiths, 1999).

Concern about the possible effects of computer
games with violent themes sterns from two main devel-
opments. First, they represent one of the most popular
forms of entertainment among children and adoles-
cents. Significant majorities of boys (88 percent) and
girls (64 percent) in the United States in middle-class
homes report playing computer games regularly (Funk,
1993), and many of these players express clear prefet-
ences for games with themes of human or fantasy vio-
lence (Sherry, 2001). Second, fighting games (e.g.,
Mortal Kombat, Streetfighter, Tekken) and first-person
shooters {(e.g., Quake, Doowm, Marathon) have increased
the level of violence over earlier games with faster and
more graphic depictions of humaxn violence.
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A number of theories have been offered to ex-
plain the effects of violent computer games. These
theories mostly derive from research on television
violence and include social learning, neo-associative
networks, arousal, and catharsis. Although games share
some characteristics with television, the medium is dif-
ferent in important ways (Dominick, 1984). Television
viewing is a passive experience, whereas playing with
computer games is highly active, requiring intense con-
centration and physical activity. Television viewers can
break concentration and stll follow the story. Com-
puter game players cannot break concentration, except
during programmed rest periods. Computer game vio-
fence tends to be highly abstract, as opposed to the re-
alistic violence on television. Studies of television and
film. violence have shown that greater post-viewing
aggression may result from viewing more realistic or
realistically perceived violence on screen (Atkin, 1983;
Berkowtiz & Alioto, 1973).

The most frequently cited mechanism by which
computer games may result in aggressive behavior is so-
cial learning theory (Alman, 1992; Brusa, 1988; Cham-
bers & Ascione, 1987; Graybill et al., 1985; Hoffman,
1995). Social learning theory posits that behavior is
learned through imitation of attractive rewarded mod-
els (Bandura, 1994). Propenents of this theory for com-
puter games argue that electronic games should have
particularly powerful effects due to the high attention
levels of players and the active identfication of players
with characters on the screen. It has been further
argued that game players are rewarded directly for
enacting symbolic violence and therefore may transfer
the learned aggression to the outside world (Winkel,

Novak, & Hopson, 1987).

According to the general arousal model, exciting
media experiences can give rise to a heightened, non-
specific drive state (Tannenbaum & Zillmann, 1975).
This arousal will enhance any preferred behavioral re-
sponse. Because computer games with violent themes
can generate such arousal, aggressive behavior could be
enhanced if prompted subsequent to playing (Ballard &
West, 1995; Brusa, 1988; Calvert & Tan, 1994; Winkel,
Novak, & Hopson, 1987).

The neo-associative networks model calls upon
Berkowitz’s notion of priming effects whereby cues in
media violence may lead to subsequent aggression due
to the priming of semantically related informatonal
nodes in memory (Berkowitz, 1984; Berkowitz &
Rogers, 1986). In the case of computer games, priming
effects theory would suggest that exposure to violent
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games will prime a series of nodes associated with vio-
Jence and aggression. In other words, playing with
viclent material generates hostile thoughts (Jo & Ber-
kowitz, 1994) that might in turn promote aggressive
responding under the right circumstances {Anderson &
Ford, 1986; Anderson & Morrow, 1995; Hoftman,
1995).

A more positive effects notion derives from the ca-
tharsis hypothesis, which posits that violent media con-
tent can be used as a safe outlet for aggressive thoughts
and feelings. Thus, an angry person may become less so
as a consequence of playng 2 violent computer game
(Calvert & Tan, 1994; Graybill, Kirsch, & Fsselman,
1985; Graybill et al., 1987; Kestenbaum & Weinstein,
1985; Silvern & Williamson, 1987).

Some have raised methodological questions about
research on computer games and aggression. One prob-
fem is whether the studies to date have external validity
with findings that can be generalized to the outside
world. Studies have varied in the treatment strength of
violent computer game stimuli presented to experimen-
tal participants. The types of violent game stimuli have
varied between simulated boxing (Graybill, Kirsch, &
Esselman, 1985; Graybill et al., 1987), symbolic repre-
sentations of bombs and missiles (Cooper & Mackie,
1986), and players shooting directly at robots and other
objects on screen (Graybill et al, 1987). Later studies
featured games with graphically more realistic, human-
like characters (Ballard & Wiest, 1995; Irwin & Gross,

1995).

Stadies have varied also in the length of treatment

effect. Tn some cases, pOSt-ViEWINg measures of agpres-
sion have been taken after as lictle as five minutes of
play, whereas in other cases, participants might be
allowed to play for well over an hour. It is important
to consider whether short duration of play might give
rise to frustration in players who wish to play for longer
or boredom for players required to play for longer
durations and whether such feelings might become
confounded with the experimental treatment (Sherry,
2001).

There have also been a variety of different mea-
sares of post-playing aggression used. These measures
have varied from actual behavior (aggression observed
during free play, or in terms of willingness to help or
hurt others) to paper-and-pencil measures of aggressive
feelings. This can make it difficult to ascertain whether
the observed findings support the popular claim that
computer games with violent themes represent a danger
to society. Do computer games Cause people to act

aggressively or to feel aggressive, ar both? Choice of
outcome measures has both theoretical and social con-
sequences. Paper-and-pencil measures of hostlity may
reflect priming of associated nodes, but priming may
not result in actual aggressive behavior. Behavioral
measures such as aggression during play and willingness
to help or hurt others may be more socially significant.
A recent meta-analysis of the research evidence on

this subject has begun to shed further light on what
might be key trigger factors. Sherry (2001) re-analyzed
and compared the results from twenty studies of com-
puter games and post-playing aggression. Three factors
emerged as important indicators in this research:
graphic realism of violence, length of treatment, and
nature of outcome measure. Games with human or fan-
tasy violence gave rise €O STTONZEF post-playing aggres-
sion effects than did games that were sports related.
Assuming no difference in arousal levels between these

types of games (though this is not proven), this could -

indicate evidence in support of the notion of priming
of associative networks and the generation of aggressive
thoughts by the violent cues in computer games with

violent themes. The size of post-playing aggressive
effects was negatively related to playing titne, when .
controlling for age of players. Some studies may there- -
fore have measured an initial arousal effect that falls off -
dramatically after extended play. Longer play periods

may give rise to boredom. The social implication of
this finding is that children and adolescents who play
electronic games in long stretches may transfer less ag-

gression from the game playing situation to the external:-

world than those playing for relatively brief durations.
Finally, average aggression effect size for paper-
and-pencil measures was somewhat larger than that for

behavioral measures. This finding indicated that play- -

ing computer games with violent themes may give rise.
to enhanced aggressive thoughts or feelings, but these
are not necessarily acted upon (Sherry, 2001).

Computer Games and Health
Finally, playing computer games has been related to:
health risk and benefits. Health risks include physical
conditions that follow from excessive playing and also:
psychological effects upon those at risk of epilepsy arid
players with already disturbed petsonalities. Social
health risks have also been considered in the form of
social dependence on computer gaines and withdrawal
from real social networks. More positvely, computet
games have been used in therapeutic contexis and 35
health education vehicles. -

Physical and Psychophysiological Health Lisues

The msdical profession has voiced a number of con-
cerns about computer game playing. Accordin -
tus and Loftus (1983), players}zlelforted newgk;cl)di‘o(ff
aches and pains. Rheumatologists have described cases
of .“Nintendinitis” and “Space Invaders’ Wrist ”Lin
which players have suffered skin, joint, and m,uscle
prob%ems from repeated button hitting and joystick
pushing on game machines. In a survey by Loftus and
.Loftus, 65 percent of (arcade) video game piayers exam-
ined complained of blisters, calluses, sore tendons, and
numbness of fingers, hands, and elbows directly as ,a re-
sult of their playing.

"There have also been a number of case studies that
have reported some of the adverse effects of playin,
.(nonar.cac_le) computer and video games. These havir
inclded wrist pain (McCowan, 1981), neck pain (Miller
1??1_), elbow pain (Bright & Bringhurst, 1992), tens —,
v?ms (also called “Ninteninitis”) (Reinstein, 195,}3- 33:;—
sington, 1990; Casanova & Casanvoa, 1991; ’Sie i
1991), peripheral neuropathy (Friedland & S,t JO%:;’
1984), enuresis (Schink, 1991}, encoprisis (C;)rke ,
1.990), epileptic seizures (Rushton, 1981; Dalquist Mg:
h-nger, & Klass, 1983; Hart, 1990), and even haﬂ;cina—
tions (Spence, 1993).

) Some of these adverse effects were quite rare and

trea@ent” simply involved cessation of playing of the
games in question. In the cases involving enuresis and
encoprisis, the children were so engaged in the games
that they simply did not want to go to the toilet. In
these particular cases, they were taught how to use-the
game's “pause” button,

Several cases have been reported of epileptic sei-
zures among children and teenagers following com-
puter game play. These cases, though rare, resemble
others.m which seizures have been brought on by the
ﬂuttlermg of faulty television screens (e.g., Gastaut
Regis, & Bostem, 1962; Stefansson et al., 1:)77) Ont;
early observation of this phenomenon with comlputer
games occurred with a seventeen-year-old boy playing
a game called Astro Fighter, which was judged to have
Fhe right size, brightess, and frequently changing
Images, to cause scizures in susceptible individuals. In
this case, the subject suffered epileptic attacks on two
Separate occasions after playing this particular game for
twenty to thirty minutes (Rushton, 1981).

o al?lzgdqmst and his colleagues (1983) reported a case
2. cen-year-old boy with no previous history of

1zures. He played computer games regularly for one
year before seizures began. On one occasion, the boy

appetared to be in a daze with his hand twitching while
playing a game called Combat. A month or so later, the
boy had a further seizure while playing a Pac-Man c:om-
puter game. Subsequently he developed a sensitivity to
z?ght SIImJight flickering through trees while being
wen alon -li i

o 1953 )a. tree-lined road (Dahlquist, Mellinger,
‘ A fur_ther published case of computer game-
induced seizure involved a thirteen-year-old girl v;rh
h;.ad been playing a2 Nintendo game for three hourc;
with only a short break. At a particularly rapid phase in
the game, she reported fecling strange, and then had a
two- to three-minute seizure (Hart, 1990). It appears
that certain shifting patterns of images and light in
f:on.lp_uter games can migger seizures in photosensitive
'mdmdua]s. These cases, forwmately, are rare, but ;ned
ical professionals have nevertheless given ou; warnin .
that computer games may be capable of causing theizs
reactions among children and teenagers who have a
low tolerance for flashing lights and rapidly movin
and changing images. i

Social Health Issues
Othf:r speculative negative aspects of video game
playing that have been reported include the belief that
coTnputer game play is socially isolating and prevents
children from developing social skills (e.g., Zimbardo
1982). One researcher has reported tha,t (:omputeii
game players use the machines as “electronic friends”
(Selnow, 1984). However, this does not necessaril
mean that players play these games instead of forminy
human friendships and interacting with their peef
groups. Indeed, some of the young people surveyed b
Selnow indicated that going to video game arcades re Sj
resented an important aspect of their social life. The};e
al;;:lades were meeting places and places to go to observe
‘(:d t;roi)hiorslle and to learn how people behave when
‘This impression that video game arcades represent
an important social environment was reinforced else-
where. Qolweﬂ, Grady, and Rhaiti (1995) reported that
heavy video game players tended to see their friends
more often outside school than did nonplayers, and
had 2 need to see their friends on a regular bas;s In
fact, no difference has been found between high 'and
low frequency video game players in terms of their in-
herent sociability (Rutkowska & Carlton, 1994). Fre-
qu;nt players tend to enjoy just as many ‘frien&sln'ps
and co i i
(Phimpr:tztctjlj?g; 51;r'16nds as do less frequent players
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i ines can
The sociat aspect of computer and video g :
me just as much as in arcades
are played. Mult-user domains
nture

be experienced at ho

here online games .
‘(VMUDS) represent a broad class of online adve

ici interact
games in which two or more participants can 1nt

in fantasy virtual worlds that they.can ev-s:n1 heil}z tc? :;f;
ate. By the mid 1990s, one estimate calcula eldvﬁde
there were three hundred such games wor| hrce
(Pavlik, 1996), with scenarios ranging from me

i i SErvers
o science fiction settings. Some observ

e a major attrac-

ici ognize MUDs as

and participants recognize : |
ton I'.;_mong computer games players {Quittner, 119‘;-’4)1
Their allure has much to do with the psychlo\aog];a
i i s.

and social experience afforded by plaw}rll_g W1rl'.1th .

establish relationships wt
e i s eir involvement in MUDs can

th
players e rual communities (Rheingold,

become members of vir
1993’%‘}13 MUD program represlentsda s:l;)]i icoi; rzlti
i can create a social and ¢
ﬁ:il ilrllsifrshich to enjoy a rich and varied range .of
communications with other people. Thelanonjizlrmz
that players enjoy, unless they. c.hoose VO untz'lrazl‘zons
give this up, leads to less inhibited commqmcs o
than found in the real world. Play_ers feel. freer tﬁ lgin
their minds and vent their feelings w}tho_ut oﬁoni
back as they probably would i]1-11 ffggzoét:;;:t;;:;d v
i Kiesler & Sproull, ; , .
‘I)\‘/Irl::}(l}z‘;rh:,r S1(984). Such disinhibiton can be.]jmamrfe:;
in terms of greater aggressiveness ar'ld host‘:jl t{n osu(:h
greater friendliness and intimacy (Reid, 1?9. ). n et
a computer—mediated enviropment, parur:lpar.l et
the nonverbal cues they would normally e?cpel.ﬂe e
real world environments when commumc;atmg e
others, which often function to temper v-'erba an é)o ryﬁs
ical behaviors (Rice & Love, 1987). This cobservaq n s
challenged, however, by the fact ‘that MUD userh °
1 cues and signals even with text
and 2 lexicon of symbols that
tions has been created for use

developed nonverba
hased communications,
carTy emotional connota
alongside verbal language.

Social and Therapeutic Value of Compmer. Gamesth -
The rapid evolution of new technologies (;11; e hon ’
i brought a proliferation o

entertainment front has saon
that some therapists have

new computer-based games that :

adopted as tools in the therapeutic process. Suc}; gag]uist

can be especially effective with young and 2

W i rap-
pal:ients SCI'Vng as an excellent ay to estabhsh a rap
3

port with the therapist and to control and shape behav-
ior (Spence, 1988; Gardner, 1991).

r games can be used as training aids

e -
o -motor disorders

in cognitive and perceptual _ :
i?fyrfslifaiI;Si).gr’fhese disorders can appear in panelillt;
who have been in accidents, have had strokes, f:i “;n °
have simply been born with such problems. Lo IrlsWhO
Loftus (1983) reported the case c‘:f a teenage gl acc_i_
suffered brain damage after being 1r-1v01ved in ;1 car ot
dent. ‘This damage manifests itself in terms of a sw don
inability to spell (spelling dyspraxia). Cc?mput;re fc ne
therapy was used on a twice—weekly- basis to e
disorder. This mostly involved playing 2 game e
Hangman, in which two people guess letters 11'11 a v;f an
If they guess a correct letter, there is 10 p:nz t)i.han i
incorrect letter appears, another portion ot the an fr’
man” is added on. After two rn.onths of this tt;,a
the dyspraxia problem was significantly rt?duce . -
According to Gardner (1991}, uSl{lg C(‘)mp "
games in his psychotherapy sessior.ls provided L%méxl; R
ound between himself and his client and provide |
Eellent behavioral ohservation opportunities. o com
During the mid 1980s, researchers fou‘nd bath (:Vior :
puter games could facilitate c;ooperanve. bli acon___
among children and be used to remfor_ce desira ;m _
duct within educational setings (S:tem & Kon;) r&:na.
1984; Salend & Santora, 1985). There have. :era__'
number of innovative uses of computer Er;ames in e
peutic CONtexts. “Video game therapy Wasl \(?e T
Lynch (1981, 1983) for various types of mental diso! e
(e.g., soke patients). Not only can computer ga

i nd “no
performance be compared between patients a

mals,” but video game playing can be used as f.ﬁ trai(r;:l;
aid to some cognitive and perceptual-motor s?r o
Further to this, Szer (1983) reported the case o uWi tﬁ
video game playing as physiz)lt;lgell'z)lpy foitzc:]mtﬁzn; b
injury, and Phillips repo e ol
i:izlg—rz h;iheld video game 1(01:11 intf:tnﬁi Eﬁizzelli’fly)tht;
eight-year-old boy picking at fis - In. dut
T:('zt[;ra:ase:gthz child had enuroderma_tius anfl sca;:;g_
due to continual picking at his upper lip. P_revu).us . 1.(')‘.
ment had included a brief behavior modlﬁcaum.l in g
gram with food rewards for periot‘is free of pl:o o
and the application of a bitter tasting pr(?ﬁluct ecomf
child’s fingers. These failed to wark, so Phillips tlr1 o
mended the use of 2 hand-held comPuter gar(r;eke . "
a psychologically rewarding experience anth agect_é
boy’s hands occupied. After two weeks the - ¢
area had healed, and at a two-month follc.)w’—up, ntinué
reported no problems related to the child’s co 2

use of the game. _ o
lied to the e
Computer games have been apﬁ3 o e ot

ment of young people with a var

EHorn, Jones, and IHamlett (1991) examined the effec-
tiveness of a video game format in training three chil-
dren, aged between five and eight years, with multiple
handicaps (e.g., severely limited vocal speech. acquisi-
tion) to make scanning and selection responses similar
to those needed to operate communication aids manu-
factured to assist them with their speech difficuldies.
The video scanning and selection game systematically
shaped their behavior that involved selecting from
among a number of boxes containing words. Playing
this game produced improvements in the ability of the
children to perform this task, which was subsequently
tound to transfer well to the applicaton of a similar
skill needed to operate a communication device.

Computer games may provide a distraction or an

escape from worry and painful situations or feelings,
having both physical and psychological benefits for
young people. There are also many reports (e.g.,
Kolke & Rickard-Figueroa, 1985; Redd et al., 1987,
Vasterling et al., 1993) that computer games have been
used as a diversion from the side effects of cancer che-
motherapy during childhood and that such distraceion
tasks can reduce the amount of pain killers children
need.

Evidence has also emerged that computer games
can alleviate feelings of anxiety. In one study, physio-
logical and psychological measures of anxiety were
taken of female college students, around half of whom
were preclassified as having highly anxious personal-
ities, and half as being relatively calm, Although the
high-anxiety women were more likely to report being
anxious throughout the experiment, physiological mea-
sures of skin conductance revealed that their arousal
level actually decreased while they were playing a video
game. For nonanxious women, no such effect was
observed (Naveteur & Ray, 1990). Spence (1988) is an-
other advocate of the therapeutic value of video games,
incorporating them into his repertoire of behavior
management techniques.

Other reports of the application of commercially
available compurer software to the therapeutic context
indicate positive results. Some recommend computer
games for their capabilities t provide distinctive
help in overcoming certain therapeutic problems in a
form of treament to which adolescents will readily re-
spond. Such computer-hased games have recently been
found to offer satisfactory treatment solutions for even °
Quite complex therapeutic problems among adolescent
Patients. One such illustration was the development
of an adventure-based computer game for the treat-
nent of adolescents with difficulty controlling sudden
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impulses to behave in unusual or antsocial ways
(Clarke & Schoech, 1994),

Video adventure games and games  involving
fantasy role playing can be effectively used to train ado-
lescents to deal with real-life situations, by creating sce-
narios that may not exist in the adolescent’s own
experience. Mystery computer games can be used with
good results when working with groups of adolescents
suffering psychiatric problems. The group can learn by
observing and modeling the behavior of group leaders
as well as by participating in the development of suc-
cessful problem-solving strategies (Favelle, 1994,

Even with young children, successful therapeutic
applications have been reported. In one study, an ordi-
nary office personal computer loaded with a role play-
ing game, an electronic play program, a program that
combined a simple word processor with a collection of
pictures to produce cartoon-type stories, and a game
of explanation suitable for pre-schoolers was used to
conduct play therapy with children (Kolush, 1994),
Throughout, the software applied was low cost and
commercially available. Case examples illustrated the
use of such PC-based programs in a small, private
practice. ‘The therapeutic progression of the young
clients and their relationship with the therapist
were described. Successful treatmenes were reported,
but not without problems along the way. On balance,
however, computer-based games were found to be a

usefu] addition to the therapeutic tool-kit of the child
therapist.

Other Psychological Applications
Cornputer games and simulations have been developed
to assist promotional and educational campaigns aimed
to put across social and health-related messages to chil-
dren and adolescents. Bosworth (1 994) reported the
use of these technologies in a comprehensive health
promotion campaign aimed at adolescents. They were
used to attract the attention to young people to BARN
(Body Awareness Resource Network) as well as to hold
their interest across the duration of the campaign. This
program comprised six topic areas: AIDS, alcohol,
other drugs, body management, human sexuality,
smoking, and stress management. Quix. games chal-

lenged players to test their knowledge on a topic. Sim-
ulations challenged users to apply health information
in nonjudgemental, hypothetical situations. The games
played an important part in turning young people’s
attention on to this health campaign and worked

equally well among frequent and infrequent computer
game players.
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Cahill (1994) reported on vesearch with Eealth
Works, a prototype AIDS education program developed
by the new York State Department of Health for
schoolchildren aged between eleven and fourteen years.
Health Works featured  state-of-the-art interactive

- computer video programs and animated graphics on

five stand-alone computer stations; housed in a custom-
ized mobile unit. Between January 1989 and June 1992,
Health Works was visited by more than 17,000 students
at 172 schools in New York State, including New York
City. Cahill analyzed results concerning its impact for
over thirty-eight hundred New York City sradents.

The findings revealed that compufer games
can take students beyond scraightforward factual learn-
ing to.a deeper involvement with the subject matter,
having a much more powerful impact on strength of
learning and likelihood of adoption of recommended
health-related behaviors. The Health Works visits to
schools served as booster sessions for classroom AIDS
education.

Another computer-based program was developed
around the same time to campaign against drug use.
Oakley (1994) described the development and utiliza-
ton of Swack, a computer-driven game for teenagers,
which addressed drug abuse. The game was developed
to illustrate to tecnagers the negative cOnsequences
associated with drug use. The game was comprised of
simulations requiring tecnagers to make decisions re-
garding drug use and to respond to the consequences
of such decisions. It was found that the program rein-

forced the ant-drug attitude of teens who were not
inclined toward drug use.

Other games have been developed to assist with
the moral development of young people and the reha-
bilitation of those who have already become offenders.
Sherer (1994) described the development and applica-
tion of a computerized therapeutic simulation game for
raising the moral level of adolescents or to re-socialize
those who had already got into trouble. The effects of
the game on moral development were determined by a
moral development measure. The level of moral devel-
opment of thirteen teenagers who participated in this
exercise and fourteen others who served as a compari-
son group, all aged fifteen years, was measured before
and after exposure to the therapeutic game. Participants
et for sixteen weekly, two-hour sessions in which the

first hour was spent playing with the computer game
followed by a further hour of discussion, T'wo out of
five indices of moral development were found to show
improvements 4s 2 result of playing with the computer

game. Counsellors reported that the teenagers had been
stimulated by the computer game experience, and the
teens themselves enjoyed the games and thought they
were relevant to the issues being addressed.

A computer simulation game called Busted was
designed as part of a program to reduce antisocial be-
havior in young offenders. The aim of this game was
to raise delinquents’ awareness of their own conduct
and the consequences of antisocial hehavier for victims,
and to work on these youngsters' interpersonal skills
when dealing with other people. The rehabilitation
program using this game ran for three to four weeks,
during which it was played once or twice a week for
around one and a half hours a time by three to six
players. The game set up scenarios in which players |
had to take decisions, make choices, and recetve the
consequences of those choices. Firm conclusions about
the effectiveness of Busted have not yet been reached -
and its evaluation is still continuing. A preliminary eval:

aation conducted in two high school classrooms yielded -

positive results, with hoth boys and girls showing 2 de-
gree of enthusiasm for the game and claiming to have
learned something from it. ‘Teachers also reportedly
found the program useful. Whether it can produce
longer term attitudinal and behavioral changes remains
to be seen. Nevertheless, this project represents one

more illustration of the way computer games are being

applied to problems relating to children’s and adoles~
cents’ social and moral development (Sherer, 1994).
Computer games can have both positive and
negative health implications. Clinical observations
have revealed that certain types of computer games,
coupled with intensive playing of them, can give rise to
adverse physiological reactions, causing epileptic sei=:
zures among individuals with such a predispositon s
well as producing physical strains, aches, and pains
deriving from bad postare or repetitive movemen:
during play. Counterbalancing these problems, how
ever, is evidence that playing video games can have po!
itive benefits for youngsters in the sense of boosting
feelings of self worth and in the context of treating bes
havioral disorders. As with many other forms of home
entertainment, computer games need to be used sensk
bly in a carefully managed fashion. Where they repre:
sent part of a social scene for young people, their us
seems to be generally controlled and related to positiv
feelings about self. Where they are used as a social di
(raction and a form of escape or withdrawal from socia
contact, they represent part of an undesirable beh
ioral syndrome that needs to be discouraged. '
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- THE THERAPEUTIC VALUE OF VIDEQ GAMES

Murk Griffiths

Until recently, most reported effects of video games
centered on the alleged negative consequences. These
included video game addiction (e.g., Griffiths & Hunt,
1995, 1998), increased aggressiveness (e.g., Griffiths,
1998), and the various medical and psychosocial effects
(Griffiths, 1996). However, there are abundant refer-
ences to the positive benefits of video games in the litera-
ture, including brief overviews (e.g., Lawrence, 1986;
Griftiths, 1997). Despite research into the more nega-
tive effects, for over twenty years, researchers have
been vsing video games as a means of researching indi-
viduals. Many of these reasons also provide an insight
as to why games may be useful therapeutically. For
instance:

* Games are a natural part of human behavior. Using
video games as a measurement tool, the rescarcher
achieves the relaxation and ease that can be essential to
successtul experimentation.

Video games can assist children in setting goals,
ensuring goal rehearsal, providing feedback, reinforce-
ment, and maintaining records of behavioral change.

" Researchers can use video games when examining
individual characteristics such as self-esteem, self-
concept, goal-setting, and individual differences.

* Video games are fun and stimulating for partici-
pants. Consequently, it is easier to achieve and maintain
a person’s undivided attention for long periods of time
(Donchin, 1995).

As research tools, video games are very diverse and
attract participation by individuals across many demo-
graphic boundaries (c.g., age, gender, ethnicity, educa-
tonal status; Washburn & Gulledge, 1995).

Video games also allow participants to experience
Novelty and challenge.

Video games also allow participants to engage in ex-
traordinary activities and to destroy or even die without
real consequences (Washburn & Guliedge, 1995).

Video games can be nseful because they allow the
fesearcher to measure performance on a very wide vari-

ety of tasks, and can be easily changed, standardized,
and understood.

Video games may help adolescents regress to child-
hood play (because of the ability to suspend reality in
videogame playing)

Research dating back to the early 1980s has con-
sistently shown that playing computer games (irrespec-
tive of genre) produces increases in reaction times,
improved hand-eye coordination, and raises players’
self-esteem. What's more, curiosity, fun, and the nature
of the challenge also appear to add to a game’s thera-
peutc potential. This chapter will concentrate on the
reported therapeutic benefits of video game playing.
Some evidence suggests that important skills may- be
built or reinforced by video games. For example, video
game playing can improve spatial visualization ability
(i.e., mentally rotating and manipulating two- and
three-dimensional objects) (Subrahmanyare & Green-
field, 1994). However, video games were more effectve
tor children who started out with relatively poor skills,
It was therefore suggested that video games may be
useful in equalizing individual differences in spatial skill
performance.

Many people seem surprised that video games have
been used innovatively in a wide variety of therapeutic
and medical contexts. As we shall see during the course
of this chapter, “video game therapy” has been used
successfully in rehabilitation for stroke patients, people
with traumatic brain injuries, bumns victims, wheelchair
users, Erb’s palsy sufferers, children undergoing che-
motherapy, children with muscular dystrophy, and
autistic children.

Video Games as Physiotherapy and
Occupational Therapy
Video games have been used as a form of physiotherapy
and/or occupational therapy with many different
groups of people (e.g., those who are physically handi-
capped, learning disabled, emotionally disturbed, etc.).




