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My nameis Jeffrey Goldstein. | received a PhD in psychology from Ohio State
University, following which | was professor of psychology at Temple University
(Philadelphia) for nearly 20 years. Since 1992 | have been with the Department of
Social and Organizational Psychology at the University of Utrecht, in the Netherlands.
Among the books | havewritten or edited areSports, Gamesand Play (L awrence
Erlbaum Associates), Agaression and Crimes of Violence (Oxford University Press),
Toys, Play and Child Development (Cambridge University Press), and in 1998, Why
We Watch: The Attractions of Violent Entertainment (Oxford University Press). | am
a Fellow of both the American Psychological Association and the American
Psychological Society. | serveon the academic advisory committee of the
Entertainment Software Rating Board (New Y ork), which developed a widely used
system for rating video and online games.

This overview of research on the effects of electronic gameswas prepared at the
request of the Interactive Digital Softwar e Association (Washington, D.C.), for whom
I regularly review research on thissubject. | haveread nearly all the published
English-language r esear ch on electr onic games, which includes video and computer
games, CD-ROM and online games. Neither the quantity nor the quality of research
on video games does much to inspire confidence in solid conclusions about their
effects. Nearly every study suffersfrom unclear definitions (of violence or
aggression), ambiguous measur ements (confusing aggr essive play with aggressive
behavior, or using questionable measur es of aggression, such as blasts of noise or
self-reports of prior aggression), and over generalizations from the data. Experiments
that claim to study the effects of playing electronic gamesrarely study play at al. In
reality, a game player chooses when and what to play, and entersin a different frame
of mind than someone who isrequired to »play= on demand.

Some have argued that the link between media violence and aggr essive behavior isas
strong asthelink between cigarette smoking and cancer. Thisisnot so. Wecan
measur e the presence or absence of disease with reasonable precision, but we cannot
easly or reliably measur e aggressive behavior in laboratory settings. We have only
indirect and often questionable measur es of aggression at our disposal.




Electronic games J. Goldstein March 2000

Resear ch on Electronic Games

There are 4 types of research on electronic games. 1) Demogr aphic surveys describe
who plays which games. 2) Correlational studies examine the relationship between
video game play and other behaviors, such asaggression or school performance. 3)
Experiments seek to establish cause-and-effect relationships by requiring some
individualsto play video games and othersto play other (or no) games.

M easurements ar e then taken to establish the effects of video games. 4) Applied
resear ch uses electronic games as a medium for education, training, medicine, and
therapy.

Thefile drawer problem

Published research in scholarly jour nals does not represent all the research on
electronic games. Studiesthat fail to find statistically significant resultsare less
likely to be accepted for publication. Sothe published record isan unknown fraction
of all research, and it tendsto consist of those studies with statistically significant
results. Thisisknown as>the file drawer problems because studiesthat do not find
any effects of video games remain unpublished, locked away in the resear cher=s files.

Surveys

Industry people can provide demographics of games players of of the growth of
electronic games from a youth activity to one that cuts across all ages and both sexes.
Resear ch by social scientiststendsto focus on potential problem areas, such asvideo
game>addictiorr or the relationship between the extent of gaming and school
performance. Concerns about addiction to video games have lately given way to
concerns about inter net addiction (Kraut, et al. 1998).

Studiesthat consider addiction to video games offer snapshotsin timerather than
dynamic pictures of play over aperiod of weeks or months. At any given moment,
there are playersdeeply immersed in the gaming experience, but thisobsession is
temporary, according to a large-scale Australian survey (Durkin 1998).

Barrie Gunter (1998) concludesin hisreview of video gameresearch, AThereis
international evidence that video games do not preoccupy children and teenagers to
the exclusion of other pursuitsY. Some children may admit to playing more than they
think they should, but few signs have emerged so far that video game addiction isa
growing social problem. Video game players do not differ significantly from non-
playersin terms of other activities, including sports.@
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Correlates of Violent Video Game Play

Some studies compar e the most frequent players of electronic gameswith those who
play less often (for example, Anderson & Dill in press; Griffiths& Hunt 1998; Roe &
Muijs1998). In some studies, frequent play with violent video gamesis correlated
with lower school performance, more aggression, delinquency, and behavioral and
emotional problems. The heaviest users of video game are males, and those who
prefer violent video games are most likely to be above average in aggression, and to
show other characteristics of aggressive men: namely, poorer school performance,
lessinterest in bookish activities, more delinquency, and so on. These correlations do
not imply causality. Accordingto onestudy (Roe& Muijs1998), poor performancein
school motivates some boys to achieve successin theworld of video games.

Following are descriptions of recent correlational studies of violent electronic games.

Jeanne B. Funk and her colleagues (1999) claimed to examine whether a preference
for violent electronic gamesisAassociated with an increasein problem behaviorsf in
adolescents. Boysand girlsat a middle school and at a school for children with
behavioral problems completed questionnaires about their video game experience and
problem behaviors. The children were divided in half according to whether they
played video games Ahigh in violence@ or Alow in violence@ For girls, playing violent
video games was not associated with any clinical problems. Those who played violent
video games scored higher on something called Athought problemsf@ but thisis not
further defined or described. Boyswho played video gameslow in violence had
higher delinquency scor esthan boys who played more violent video games!  Other
studies also fail to find that higher levels of violence in video games has stronger
effectsthan lower levels of violence (for example, Anderson & Ford, 1986).

Comments on the Funk et al study

The study cannot possibly show whether violent electronic gamesarereated to an
increase in adolescent problems because it does not measur e changesin problem
behaviors. It isa static study that measures self-reports of play with violent games
and sdf-reported problem behaviorsat one point in time. The study did not find more
violent video game playing among children at the school for adolescents with behavior
problems. Supposeinstead of finding very little, Funk et al. had found that those who
played violent eectronic games had more behavior problem behaviors. What would
that tell us about violent éectronic games? It would not imply that games cause these
problems. Some youngsterswith problems may use video games as a way of coping
with problems. Thereisnoway to draw sound conclusions from such a study.
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Craig Anderson and Karen Dill (in press) conducted a study on the correlates of
experience with violent video games. Seventy-eight men and 149 women
undergraduates at a midwestern univer sity completed questionnaires about their
exposur e to video game violence and paper -and-pencil measur es of delinquency,
aggression, irritability, world view, and grade point average. The university students
indicated their favorite games, and wer e asked to recall how often they played video
games in recent months, during the 11" and 12" grades, during the 9" and 10"
grades, and during the 7" and 8" grades. Also measured wer e per ceptions of crime
and feelings of safety.

Results. Asin some previousresearch, Anderson and Dill found a positive
correlation between experience with violent video games and measures of aggression
and delinquency. Thisdoes not mean that the former isa cause of thelatter. Highly
aggressive youngster s ar e attracted to violent video games (Goldstein, 1998). Both
aggression/delinquency and involvement with violent video games may be the result
of other factors, such asa high need for arousal, excitement, or attention. Perception
of crime was not significantly related to play with violent video games. George
Gerbner and othersfound that people with the most exposureto television
overestimate crimerates. Anderson and Dill did not find that here; experience with
violent video gameswas not related to per ception of crime.

Anderson and Dill write of their data as though they are describing a causal sequence. A
The positive association between violent video games and aggressive personality is
consistent with a developmental model in which extensive exposure to violent video
games (and other violent media) contributestothe creation of an aggressive
personalityY. In sum, Study 1 indicates that concern about the deleterious effects of
violent video games on delinquent behavior, aggressive and nonaggressive, is
legitimate,@ write Anderson and Dill. But their study has nothing to do with the
effects of video games, deleterious or otherwise [emphasisadded]. Correlation isnot
causality, no matter how tempted one may beto argue otherwise. The authors
acknowledge thiswhen they write, AHowever, the correlational nature of Study 1
means that causal statementsarerisky at best. It could be that the obtained video
game violence links to aggressive and nonaggressive delinquency are wholly due to
the fact that highly aggressive individuals are especially attracted to violent video
games. @

Experimentswith Violent Video Games

Much of what iswritten about video games with violent themes assumesthat the
media (including electr onic games) affect vulnerable groups of peoplein waysthat go
againgt their grain, a>magic ray= approach to the media. In contrast, | believe that
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people are extremely selective in the media they use and attend to, and that the
effects the media have on them are pretty much the effects that the user is seeking.

Physiological reactions to video games

Electronic games ar e challenging, sometimes frustrating, exciting, surprising, and
often funny. While playing, individuals may experience a range of emotions
accompanied by physiological changes. In one study with university students, heart
rate accelerated while playing a violent video game, and returned to baseline within
15 minutes following play (Griffiths & Dancaster 1995).

Winning a competitive video game did not result in arisein testosterone level, as
happens with the victors of competitive sportsand chess matches (Mazur, et al.,
1997). Thismay be because players do not regard video games as truly competitive,
but seevideo game play instead as a cooper ative activity.

Positron emission tomography (PET) scans wer e taken while healthy men played a
video game. Theneurotransmitter Dopamine, thought to beinvolved in lear ning,
reinforcement of behavior, attention, and sensorimotor coordination, wasreleased in
the brain during play (Koepp 1998).

Violence and>»violences -- Matters of definition

When peoplerefer toAviolence in the media@ or Aviolent video gamesf they rarely
distinguish between real violenceB people hurting one another asin warfare or a dap
in theface B and symbolic or fantasy violence, in which characters engage in mock
battle. Nor do they distinguish between cartoon characters, fantasy figuresin
electronic games, dramatic violence portrayed by human actors, and real violencein
news and documentary programs. Psychologists define violence or aggression asAthe
intentional injury of another person.f;l. However, thereis neither intent toinjurenor a
living victim in an electronic game. Anderson and Dill (in press) writethat Athe goal
of the player in Mortal Kombat isto kill any opponent hefacesf But thereisno
literal Killing here; something elseis going on, namely, play and fantasy.

When discussing Aviolencein the media@ people do not usually mean literal violence.

An article by Dill and Dill (1998) further illustratesthis confusion. They write, Alf
violent video game play indeed depicts victims as deserving attacks, and if these video
games tend to portray other humans as»targets,= then reduced empathy islikely to be
a consequence of violent video game play, thus putting the player at risk for becoming
amoreviolentindividual@ The Dillswritethat perhaps video gameswould have
stronger effectsthan television because of the active involvement of players. They
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arguethat players must Aact aggressively@ and arethen reinforced for thisA
aggression.fi Aln violent video games, aggression is often the main goal, and killing
adversaries means winning the game and reaping the benefits. Whilein real life,
murder isacrime, in a violent video game, murder isthe most reinforced behaviorY.
The violent video game player is an active aggressor@ according to the Dills, and Athe
players= behavioral repertoire is expanded to include new and varied aggressive
alternatives.@

Likewise, Anderson and Dill (in press) write, AEach time people play violent video
games, they rehear se aggressive scripts which teach and reinforce vigilance for
enemies, aggressive action against others, expectations that otherswill behave
aggressively, positive attitudes towards use of violence, and beliefs that violent
solutions are effective and appropriate. Furthermore, repeated exposure to graphic
scenes of violenceis likely to be desensitizingY.Long-term video game players can
become more aggressive in outlook, perceptual biases, attitudes, beliefs, and behavior
than they were before the repeated exposure Y@ To my knowledge, thereareno
studies of the long-ter m effects of video games. Thereisno evidencethat video
games actually have any of these effects.

Effects of violent video games

Lt. Col. Dave Grossman (1995; 1999) has stressed the similarities between combat
training and violent video games. He could just aslogically have stressed their
differences. Among the differences between training soldiersfor combat and playing
video games are:

The motivations for undertaking the tasks are different.

Theindividual can play or not, and can come and go, as he pleases.

The intentions of the players are different.

The players= beliefs about what they are doing and why differ.

There are many cuesin video games that »thisis play= (for example, sound
effects, fantasy figures, scor ekeeping).

Thebehaviorsreinforced (play vs. aggression) and thereinfor cements
themselves ar e different.

The social relationships among the individuals involved ar e different.

Experiments on the effects of violent video games on the behavior of elementary
school children typically fail to distinguish between aggressive playand agaressive
behavior. After playing a Mortal Kombat-style video game, children, boys especially,
arelikely to engagein martial arts play-fighting. To many adult observers, the boys
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arethought to be acting aggressively, but in fact are engaged in aggressive play,
wherethereisnointent to injure anyone (Silvern & Williamson 1987). Media
violenceresearch isclouded by such ambiguities.

According to British psychologist Mark Griffiths (1999) Athe majority of studies on
very young children tend to show that children become more aggressive after playing
or watching a violent video game, but these were all based on the observation of free
play.@ Thisisprecisely the problem, confusing aggressive play with aggressive
behavior, that leadsto fuzzy conclusions. In therare study that measures both
aggressive play and aggr essive behavior (for instance, Cooper & Mackie 1986;
Hellendoorn & Harinck 1998), violent games affect the former but do not affect
aggressive behavior.

In part because of these ambiguities, those who review the existing research on
violent video games arrive at different conclusions. Among recent reviews, some
conclude that violent video games are a cause of violent behavior (Anderson & Dill in
press, Ballard & Lineberger 1999; Dill & Dill 1998), while others conclude that there
isinsufficient evidenceto draw any conclusion (Australia 1999; Durkin 1995; Gunter
1998; Griffiths 1999). Anderson & Dill review published studies on video games and
aggressive behavior, and conclude as have others, that every study suffersfrom flaws
in methodology, ambiguous definitions, is open to alter native explanations, or results
in inconsistent findings. Aln sum,@ they write, Athereislittle experimental evidence
that the violent content of violent video games can increase aggression in the
immediate situation.f

Anderson and Dill experiment

In an experiment by Anderson and Dill (in press), students played a violent video
game (Wolfenstein 3D) or a nonviolent game (Myst) that were similar in their degree
of difficulty, enjoyment, and frustration (although men considered Wolfenstein 3D
mor e exciting than Myst). One hundred four women and 106 men from a midwestern
U.S. university visited the labor atory twice, playing each assigned video game 3 times
for 15 minutes per time. In thefirst session participants played the game, completed
the affective and world view measures, and played the game again, then completed
the cognitive measure. The cognitive measur e of aggr essive thoughtswasthetimeit
took to recognize aggr essive words (for example, >murder=) flashed on a computer
screen. Aggressive thoughts were not measured directly in this experiment, only
reaction timeto words flashed on a screen.

During the 2" session, particiants played the game again for 15 minutes and
completed the behavioral aggression measure. Aggressive behavior was measured
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during a>competitive reaction time task 7 in which the participant istold to push a
button faster than an opponent. If participantslosethisrace, they receive a noise
blast at a level supposedly set by their opponent. Astheir measure of aggressive
behavior Anderson and Dill use the intensity and duration of noise blaststhe
participant choosesto deliver to the opponent. They writethat thisisAa widely used
and externally valid measur e of aggressive behavior,{ but thisisopen to doubt
because thereisnothing in thismethod nor in theinstructionsto the participantsto
indicate that there was any intention to injure anyonein thissituation.

Results: Greater exposureto violent video games predicted greater aggressive
behavior, particularly among those who wer e high in aggressivenessto begin with, and
thiswas especially the case with men. The effect of violent video games was no
different from that of nonviolent games on state hostility, or on crime perception or
feelings of safety. The average reaction time to aggr essive wor dswas faster among
those who had played the violent video game. Theresearchersinterpret thisto mean A
the violent video game primed aggressive thoughts. This result suggests one potential
way in which playing violent video games might increase aggressive behavior, by
priming aggressive knowledge structures.f [Doesreacting quickly to aggressive

wor dsindicate aggressive thoughts?]

There were Aabsolutely no statistically significant effects of any of the independent
variables B sex, trait irritability, video game type B on either the win or lose noise
intensity settings.f Participants who had played Wolfenstein 3D delivered
significantly longer noise blasts after lose trials than those who played the nonviolent
gameMys. APlaying a violent video game increased the aggressiveness of
participants after they had been provoked by their opponent=s noise blast

Anderson and Dill write, AThe present research demonstrated that in both a
correlational investigation using self-reports of real world aggressive behaviors and
an experimental investigation using a standard, objective laboratory measure of
aggression, violent video game play was positively related to increases in aggressive
behaviorY. The convergence of findings across such disparate methods lends
considerable strength to the main hypothesis that exposure to violent video games can
increase aggressive behaviorY The present results confirm that parents, educators,
and society in general should be concerned about the prevalence of violent video
games in modern society, especially given recent advances in the realism of video
game violenceY .Theresults of the current investigation suggest that short-term video
game violence effects may operate primarily through the cognitive, and not the
affective route to aggressive behaviorY Thus, the danger in exposure to violent video
games seems to be in the ideas they teach and not primarily in the emotions they
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incitein the player. The more realistic the violence, the more the player identifies
with the aggressor. The more rewarding the video game, the greater potential for
learning aggressive solutions to conflict situationsf [emphasis added]

Comments on the Anderson and Dill experiment.

Can one generalize from the Anderson and Dill studiesto real-world video game
players? Do their resultsjustify the need toAbe concer ned about the prevalence of
violent video gamesfi and their increasing realism? Their studies do not addressthe
realism of video games, or identification, or the effects of rewards, or attitudestoward
conflict resolution. Do morerealistic games have greater impact? Do playersreally
learn that aggression isthe solution to conflict? We do not know.

Thereisno sensein which the participantsin this experiment played a video game,
violent or otherwise. They wereinstructed to play a video game for a few minutes.
Whatever effects arefound may not generalizeto the natural play setting in which
real gaming takes place. Playing a game at the urging of an experimenter does not
resemble the world of play. Almost no studies of the presumed harmful effects of
video games have consider ed how and why people play them, or play at all.

No evidenceisgiven that reaction time to aggressive wordsisa valid measur e of
aggressive thoughts, or that noise blasts areintended to injure another person.

Real acts of violence have been modeled on mediaimages. The media may give form
to aggressive behavior. But | am awar e of no evidencethat the mediamotivate
individualsto commit aggression if they are not otherwise inclined to do so.

The Attractions of Violent Entertainment

Some critics condemn the maker s of violent entertainment for marketing>violence for
violence sake= (Grossman 1995, 1999). But that isnot what people seek. Peopleare
highly selective in the violence they seek or tolerate. Violence, if itisto be
entertaining, mugt fulfill certain requirements: it must have a moral story in which
good triumphs over evil, and it must carry cuesto its unreality B music, sound effects,
editing, a fantasy story-line, cartoon-like characters.

The audience for violent entertainment

Many who condemn violence in video games eagerly devour the latest novel by
Stephen King. Men particularly like violent entertainment. For the majority of
consumers, the violence isa meansto ends, a device valued more for what it does
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than for what it is. The consumers of violent entertainment do not sharea single
motive. Some play violent video games to experience excitement, some to become
expertsand impresstheir friends, others because the games are challenging. Some
young people play widely vilified gamesin order to elicit predictable, if negative,
reactions from teachers, parents, or girls. Immersion in afantasy world isalso
conducive to the pleasant transcendental experience known asAflow@
(Csikszentmihalyi 1990).

People can choose the degr ee of emotional content with which they are most
comfortable, just asthey do when sdlecting music to listen to. An undeniable
characteristic of violent imagery isits emaotional wallop; it gives most people ajolt.
Not everyone findsthiskind of stimulation pleasant, but some do. Even if players
find the violence repugnant, they can fine-tunetheir involvement in the game by
focusing on its graphics, technique, or on their score, in order to control their
emotional involvement.

Youngsters are willing to expose themselves to unpleasant images because the
benefits of doing so outweigh the costs. Players, like media resear chers, have
overriding reasons for engaging with violent themes.

Social identity

Violent entertainment appeals primarily to males, and it appealsto them mostly in
groups. Thesearesocial occasions, particularly suitable for > malebonding= and
communicating a masculineidentity. Boys may play violent video gamesalonein
their rooms, but they are almost certain to talk about them with their friends. In a
survey of Canadian youth, Stephen Kline (1999) observes, AFor many of the male
gamers, video gaming was part of a network of friendships and social affiliations
making gaming into a cool thing.§

The importance of context

Both the context of violent images and the circumstances in which they are consumed
play a crucial rolein their appeal, and probably in their effects. In order to
experience pleasur e from exposur e to violent images players must feel relatively safe
in their surroundings. Furthermore, there must be cuesthat the violent imagesare
produced for purposes of entertainment and consumption. Bloody images |lose their
appeal when there are few cuesto their unreality (McCauley 1998). If the violent
imagery does not itself reveal itsunreality, the physical environment may do so. We
areaware of holding a joystick or remote control, of playing a game on a console or
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computer screen. Without background music, special effects, or fantasy characters,
images of violence ar e unattractive.

Electronic Games in Education, Therapy, and Science

In her book Playing with Power, Marsha Kinder (1991) notes that video games>have
considerable educational and therapeutic value for a diverse range of groupsB
including adolescents, athletes, would-be pilots, the elderly in old-age homes, cancer
patients undergoing chemotherapy, stroke victims, quadriplegics, and young children
suffering from palsy, brain damage, and Down=s syndrome =

Electronic games are used to teach and reinforce skillsin education, science and
medicine. Gamesare used increasingly to study learning (Blumberg 1998; Rieber
1996), memory (Shewokis 1997), motivation (Wong 1996), cognitive processes
(Kappas 1999), attention and attention deficits (Pope 1996), and spatial abilities
(Subrahmanyam & Greenfield 1998; Tkacz 1998). Electronic games have been
developed to teach safe sexual practicesto adolescents, and to help diabetic children
better manage their illness (Lieberman 1998).

Sometimesthe hardwareis of interest. Commercial electr onic games have much to
recommend them as psychological tests. The equipment isrobust, inexpensive, small,
light and portable, scoring is completely objective and therulesfor any given game
arethesamefor every player. An American mountaineering expedition to the 7,700
meter high Tirich Mir used two games to measur e performance, Simon Says to
measur e short-term memory, and Split Second to measur e patter n recognition and
reaction time. The games operated normally even at 7,000 metersunder the extreme
conditions of the climb (but the batteries had to be war med by the climbers). AWhat
seems beyond doubt is the possibility of testing performance under extreme conditions
by means of electronic games) (Jones 1984).

Spatial abilities

Video games are among the most successful means of reducing the traditional sex
differencein spatial abilities (Subrahmanyam & Greenfield 1994).

Video Gamesin Therapy

Attention deficit / hyperactivity disorder is characterized by the inability to sustain
attention long enough to perform activities such as schoolwork or organized play.
Treatments include brainwave biofeedback training, in which systems feed back
information to trainees showing how well they are producing the brainwave patterns
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that indicate attention. Pope and Bogart (1996) developed a video game that expands
this concept by becoming mor e difficult as the player=s brainwaves indicate that
attention iswaning. Thetrainee can succeed at the game only by maintaining an
adequate level of attention.

Video Gamesand the Elderly

Electronic games can speed reaction times, hone cognitive skills, and may retard
memory declineamong the elderly (Drew & Waters 1986; Dustman 1992; Goldstein
1997).

What=s Missing from Games Research?

Themotivation to play ispowerful. In seeking a sitefor aresearch project, | visited
rehabilitation centersfor people with severe handicaps. In nearly all of them, people
wer e playing computer or video games, one man with his feet because he did not have
the use of hisarms, and one woman who had no movement in her armsor legs played
by blowing through a straw. It isprecisaly thisspirit of play that ismissing from
psychological experiments of video games.

Young people bring their entertainment choices and experiencesto bear on their
intense concer ns with questions of identity, belonging, and independence. Much of
their public behavior B the clothesthey wear, the music they listen to, and the games
they play B has a social purpose. How else are we to under stand the fads of body
piercing and tattooing, or the popularity of horror filmsor violent video games,

except in reference to peer groups? Until researcherslook, not at isolated individuals
forced to play a video game for a few minutesas part of a laboratory experiment, but
at game players as members of extended social groups, we are unlikely to cometo
termswith violent, or any other, entertainment.
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