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Video Game Effects

Examining the effects of video games from a psychological per spective:
Focuson violent games and a new synthesis

During the late 19" century and throughout the 20" century, new types of mass media
were produced and consumed. Among others, these included dime novds, films, comic books,
radio, recorded music, televison, video games, and the Internet. Each new medium was often
immediately praised for its potentiad benefits and reviled for its potentid harms. For example, in
the 1880s, dime novels were claimed to have a*demoralizing influence upon the young mind,”
resulting in courtrooms being “thronged with infant criminas—with baby felons’ (West, 1988,
12-13). Although opinionslike these are quick to surface, and often get great attention from the
press, there are dmost as many opinions as there are people who express them. How should one
know which opinions are credible? Science can help to provide the answer, by providing
empiricaly testable theories and facts about predictable patterns of behavior or opinion. This
paper hasthree gods. (1) to describe how scientific psychologica research can be (and is)
conducted on the effects of video games, (2) to review the literature on the multiple effects of
video games, with an emphasis on violent games (because they have been the most controversial
and are dso the most studied types of games), and (3) to provide a new synthesis describing four
dimengions dong which video games may have important effects.

Video and computer games, like earlier media, were immediately lauded as potentia
educationa boons, and a great effort was launched to put computersinto every classsoomin
Americainthe 1980s. This drive gained great momentum, despite a paucity of evidence that
computers were more effective than (or even as effective as) more traditiond educationd
techniques. Simultaneoudy, United States Surgeon General Koop released a satement about the

dangers of video games (1982); thiswarning garnered attention despite alack of scentific
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evidencefor it at thetime. The one benefit of these types of clamsisthat they provided an
impetus for scientists to begin studying the effects of video games (in thisreview, | define “video
games’ to include console, computer, and arcade-based games). At the point of thiswriting,
scores of studies have been conducted on the various effects video games may have.
Unfortunatdy, thereis ill confusion about how scientific psychological research is conducted,
how to interpret it, and how strong it is.
The Role of Theory in Psychological Research

Scientific psychology has along history of conducting media effects research, and a
longer history of conducting research on the effects of other stimuli on thoughts, fedlings, and
behaviors. However, individua studies by themsdlves (and even groups of studies) can tell us
amaogt nothing without being grounded in atheory. The importance of theory cannot be
underestimated in psychologica research. Although anindividud study can provide facts about
arelationship between causes and effects, observed patterns of behavior cannot befully
understood in the absence of atheoreticd framework. For example, astudy might demonstrate
that children who played a violent video game are more physicaly aggressve after playing than
are smilar children who played anon-violent game. By itsdlf, thisfinding is provocative, but
telsuslittle. Why did thisoccur? Isit ashort-term or long-term effect? Wasit aresult of the
violence in the game, or of some other factor (such asfrustration)? If it wasthe violencein the
game that caused the aggressive pattern of behavior, what is the mechanism by which the game
ultimately affects behaviors? That is, did the game increase overdl arousd, or aggressve
emotions, or aggressive thoughts, or some other factor?

In psychology, no single study, taken aone, is ever consdered to be definitive. In the

present example, aresearcher might go on to propose atheory that explained how and why
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violent game play ultimately results in observable behavior differences (for example, by priming
aggressive thoughts). Additiona studies would then be conducted to investigete whether violent
games actudly do prime aggressive thoughts, and whether these thoughts * cause’ the observed
increases in aggressive behaviors.

Thisisprecisaly how theories are so ussful. They alow the formation of specific
predictions, and those predictions are empiricdly testable. If further sudies reveal tha violent
games prime thoughts, but that those thoughts don’t completely explain patterns of aggressve
behaviors, then the theory must be revised and tested again. This process dlows for arich and
detailed theory to be constructed based on empiricaly-derived facts, rather than on opinions.
"Exploratory” or atheoretical studies can be ussful for discovering novel phenomenaor
beginning a program of research. But by themsdlves, sudies divorced from empiricaly-testable
theories are of little use because they have no context within which they can be understood.

The literature on video games has, to this point, lacked a broad theory within which to
interpret the many and varied types of results that have been found. This has often dlowed the
diaogue over the effects of video games to be reduced to a question of whether video games are
“good” or “bad.” However, within specific domains, some very good theories have been
described and tested. | will describe briefly one of these domain-specific theories, the Generd
Aggresson Modd, and review some of the literature on violent video games. It isimportant to
note that, athough this model has received congderable empirica support, it cannot explain
many other findingsin the literature, such as why video games might improve visud atention
(e.g., Green & Bavdier, 2003), increase obesity (e.g., Vandewater, Shim, & Caplovitz, 2004),
lower school performance (e.g., Gentile, Lynch, Linder, & Walsh, 2004), or improve surgeons

advanced |laparoscopic surgica skills (Rosser et d., 2004).
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The General Aggression Model

The Generd Aggresson Modd is designed to predict both the short-term likdlihood of an
individual engaging in an aggressve behavior, and aso the long-term changes that increase the
likelihood of future aggressive behavior (see Anderson & Carnagey, 2004; Anderson, Gentile, &
Buckley, under contract; Anderson & Huesmann, 2003 for detailed descriptions). Figure 1
displays the basic short-term, or episodic, component of the modd. In any given potentidly
aggressive socid encounter, there are both proxima and distd influences. The distd influences
include biologicd and environmental modifiers, which together influence aspects of people's
persondities. A person’s persondity includes many measurable dimensons (e.g., hodlility) that
can increase or decrease the likelihood of aggression, and persondlity aso influences the types of
Stuations that the individud is likely to encounter. Once in agiven socid Stuation (proximd
influence), aspects of both the person and the specifics of the Stuation combine to affect the
present internd state of the individud.

Under the parameters of the General Aggression Modd, it is theorized that three aspects
of interna state can be affected (and are relevant for aggressive action): the current thoughts the
individua has (cognition), their fedings (affect), and their level of physiologica arousdl.
Assuming that person A hasjust been insulted by person B (a Stuationd variable), person A will
likely have increased arousal (heart rate, blood pressure, stress hormones), increased negative
fedlings, and perhaps increased aggressive thoughts. Before person A reacts behaviordly,
however, he/she goes through an appraisa and decision process. These processes include
immediate perceptions/reactions, and if person A does not have sufficient cognitive resources to
explicitly congder them, he/she will react immediately and impulsvely. Evenif there are

opportunities to consder the potentia reactions, if the initid response is consdered satisfactory
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or the potentia consequences are not important, the impetuous action can occur immediatdy. |If
the initia response is not satisfactory or the consequences might be important, then they can be
regppraised until a satisfactory response is decided upon, and the reaction will follow this dday.
This action changes the socid encounter, characterigtics of which, in turn, affect person and
gtuation variables, and the cycle continues.

Thistheory dlowsfor avariety of specific hypothesesto be advanced and tested. For
example, it predicts that playing a violent video game (Situationd variable) might increase
aggressive thoughts, which in turn may increase automeatic aggressive behaviors. This
hypothesis has been tested, and support has been found for it (e.g., Anderson, Carnagey,
Flanagan, Benjamin, Eubanks, & Vdentine, 2004; Anderson, Gertile, & Buckley, under
contract).

The long-term aspects of the theory are shown in Figure 2, which displays many of the
persondity variables beieved to be influenced by an individud’ s ongoing bio-socid interactions.
What is learned across time depends on the experiences an individud has, including interactions
of experiences with biologica factors (such asbiologica predispositions to learn certain types of
associations through rewards and punishments).  Violent video games may affect individuas
over time by influencing their aggressive beliefs, schemata, and scripts, and by desensitizing
them to aggression. As children begin to see the world in aggressve terms and therefore begin
to act more aggressively, their persondities change to become more aggressive and hodtile.
These changeswill likely result in increased opportunities for aggressve behavior, because of
both changes in the individua’ s persondity variables and changes in the Situations the individugl
islikely to encounter as others react to the individua. Thus these experiences and changes over

time act asdistal processes and causes of later aggressive encounters (Figure 1).
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Psychologists consider theory testing to be critical to evauating research evidence. Itis
not sufficient for studies to show some relation between video games and behavior. We must be
able to predict the relation, and explain why that relation exists. Every part (every box and arrow
in Fgures 1 and 2) of the theory should be testable, and the theory must be revised as needed.
Thisprocessis crucid because no single study is ever conclusive. Each study has particular
strengths and weaknesses, and the god of scienceisto test theories with many types of studies,
and keep refining the theories until it is possible to explain not only what happens, but why it
happens.

Types of Study Designs

In genera, there are three dominant types of study designs, and each has distinct
strengths and wesknesses. They are experimentd, cross-sectiond (or corrdationa), and
longitudinal.*

Experimental Studies

The mgor strength of experimental Sudiesisthat causdity can be determined. Thisis
done by randomly assigning participants to different groups, and treeting each group identicaly
except for one variable (the “independent variable’). If the groups are shown to differ in some
measurable way (the “dependent variable’) at the end of the study, the most probable
explanation is that the independent variable caused the changes in the dependent variable. As
Anderson and his colleagues have argued (e.g., Anderson et d., under contract; Gentile &

Anderson, in press), in the case of experimental studies of violent video games, &t least four

! There are several taxonomies under which one could classify the different types of research designs. Thethree
types discussed here are not exhaustive, but are the most typical and comprise the vast majority of media effects
studies.
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characteristics serve as markers of high quality studies: adequate sample size (at least 200)?;
violent and nonviolent games equated on potentialy confounding dimensions (e.g., difficulty or
frugtration levels); violent and nonviolent games that are truly violent and nonviolent
(respectively); and aclear and valid measure of aggression or aggression-related variables
assessed for the game-playing participant. Over 30 independent experimental tests have been
conducted on the short-term effects of violent video games, yet few of them share dl of these
features.

Table 1 displays the mgor results of experimenta studies of video games on aggressive
affect (emotions), physiologica arousd, aggressive cognitions, and aggressive behaviors. Many
have samples of fewer than 200 participants. Smadl samples make it much lesslikely that
researchers will find a sgnificant difference, even where oneredly does exist. For example,
Funk, Buchman, Jenks, & Bechtoldt (2003) found no immediate effect of violent game play on
aggressve cognitions, but they reported that the observed power they have to find a Sgnificant
difference with asample size of 66 is very smdl: 1-8=.10.* Other studies may be criticized
because they present no evidence that the violent and nonviolent games are equated on difficulty
or other potentialy confounded dimensions. Many did not match violent and non-violent games
on other confounding dimensions, such as frudration or fun, and others had no control game
(eg., Cdvert & Tan, 1994;Grayhill, Kirsh, & Esselman, 1985; Irwin & Gross, 1995; Lightdale &
Prentice, 1994; Scott, 1995; Wingrove & Bond, 1998). Furthermore, some studies included

games that either were not redly violent or included abstract violence against space ships rather

2 A sample size of 200 is needed to have sufficient power to detect effect of the size typically found in this literature
gAnderson & Bushman, 2001).

Such equating can be done by selecting games based on pilot testing or by measuring the to-be-controlled
characteristic during the main study and statistically controlling for it.
“ Power (1-R) is defined as the odds of finding a statistically significant effect when one truly exists. This reported
power can beinterpreted as meaning that only 10 out of 100 studies with a sample size of 66 could find an effect—
not good odds. Increasing the sample size makes it much more likely that an effect, if there is one, will be found.
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than violence againg human figures (e.g., Anderson & Ford, 1986; Cooper & Mackie, 1986;
Hind, 1995; Winkel, Novak, & Hopson, 1987). Other studies reported measuresthat are only
tentatively related to aggression or relied on how “aggressvely” participants played the game as
the measure of aggresson (e.g., Bdlard & Panee, 2001; Grayhill et a., 1987; Hind, 1995;
Lightdde & Prentice, 1994; Van Schie & Wiegman, 1997). Still other studies have used
aggressive trait measures or self-reports of past aggression as the dependent measure of
aggressive behavior (e.g., Balard & Wiest, 1996; Scott, 1995). Unfortunatdly, thisisnot a
complete list of methodologica flaws found in thisdomain. For example, Grayhill et d. (1987)
title their study “Effects of playing versus observing violent versus nonviolent video games on
children’s aggression,” but combined players and observersin their anadyses. Thefirg
experiment to indlude dl four aspects of ahigh quadity study was reported in 2000 (Anderson &
Dill).

Y et despite the various methodological flaws of individud studies, the vast mgority il
document an increase in aggressive fedings, arousd, cognitions, and behaviors as a result of
violent video game play (as shown in Table 1). Because these are experimental studies, we are
able to conclude that violent games can cause increases in aggressive thoughts, fedings, and
behaviors. Most of these studies document only short-term effects (what happensimmediatdy
post-play), dthough it is possible to design experimentd studies to measure longer-term effects.

The mgor weakness of experimenta studies is that researchers often rely onatificd
ways of testing what they wish to invedtigate. For example, it is unethica to alow participants
to hit each other as a measure of aggressive behavior. Thus, researchers use other means such as
the noise-blast paradigm (e.g., Anderson & Dill, 2000; Anderson et d., 2004; Persky &

Blascovich, 2004). 1t isthen incumbent upon researchers to demonstrate that their laboratory
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measures have red-world vdidity. With the noise-blast paradigm, specificaly, severa studies
have shown that people who give higher blasts in the [aboratory are dso more likely to
physcdly aggressin the red world (e.g., Anderson & Bushman, 1997; Berngtein, Richardson, &
Hammock, 1987; Carlson, Marcus-Newhadl, & Miller, 1989; Giancola& Zeichner, 1995).

Cross-Sectional Studies

Cross-sectiond studies alow researchers to overcome the primary weakness of
experimenta studies because they can use awide range of “red world” measures of aggression.
Thus, researchers can study the relations between violent game exposure and severd types and
severities of aggression. Cross-sectiona studies can aso incorporate multiple informants (eg.,
sdf, peers, parents, teachers), thereby gaining additiona levels of ecologicd vaidity. High
quality cross-sectiond studies share severa important characteristics. adequate sample size (at
least 200); areliable measure of exposure to violent video games, and a reliable measure of
aggression or of an aggression-related variable (Anderson et d., under contract; Gentile &
Anderson, in press). The firgt published cross-sectiona studies with dl three of these
characteristics gppeared in 2000 (Anderson & Dill, 2000; Colwell & Payne, 2000).

Table 2 displays the mgjor results of anumber of cross-sectiona studies of video games
on aggressive affect, physiologica arousal, aggressive cognitions, and aggressive behaviors.
Agan, many have smdl samples. Many did not measure violence exposure, but only measured
totad amount of video game play or amount of play of certain categories of games (e.g.,
Dominick, 1984; Farrar & Krcmar, under review; Fling et a., 1992; Lin & Lepper, 1987,
McClure & Mears, 1986). Severa use questionable gpproaches to measuring aggression (e.g.,

McClure & Mears, 1986; Wingrove & Bond, 1998). Again, thisis not acomplete catalogue of
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methodologica flaws, and despite them, the vast mgjority of these studies till document an
increase in aggressive fedings, arousd, cognitions, and behaviors (as shown in Table 2).

Because these are cross-sectiond studies, we are able to conclude that violent games can
be related to serious aggression, such as aggressive delinquency and physicd fights.

Furthermore, these relaions are likely to be long-term relations rather than short-term relations.
The mgjor weakness of cross-sectiond studiesiis that causdlity cannot be determined. However,
corrdaiond studies areimportant in that they can support, refine, or refute causal theories.
More importantly, cross-sectiond studies are strong where experimental studies are weak, and
experimental studies are strong where cross-sectiona studies are wesk.

Longitudinal Sudies

Longitudind studies alow researchers to overcome some of the weaknesses of both
experimenta and cross-sectiond studies. In alongitudind study, researchers study the same
people over a period of time. They can thus observe patterns of behavior and document both
short-term and long-term effects. Longitudina studies can be either experimentd or cross-
sectiond in design, but even cross-sectiond designs can provide some causal information, asit is
possible to determine what precedes what over time. The best longitudind studies should share
the same characterigtics of high quality experimenta and cross-sectionad studies.

To date, only four longitudina studies of video game violence and aggresson have been
conducted (Table 3). In one, 41 adolescents played either a hand-to-hand fighting game (Mortd
Kombat), aviolent horror game (Resident Evil), or a sports game (NBA Live) once aweek for
three weeks (Bdlard, Panee, Engold, & Hamby, 2001). Physiologica arousa (heart rate &
blood pressure) and emations (facia smiling and disgust displays) were measured during play,

and sdf-reported anger, frustration, arousa, and relaxation were measured post-play. Heart rate,
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blood pressure, and facid displays of disgust decreased significantly over the three play periods,
showing desengtization with repeated exposure. Salf-reported variables did not change
sgnificantly, and there were no reported differences in desengtization by game type. However,
thisstudy included avery smdl sample (only 13-14 playing each game), and only one hour of
play each week for three weeks.

In the second longitudinal study, 807 Japanese 5" and 61" graders were surveyed twice
during aschool year (Ihori, Sakamoto, Kobayashi, & Kimura, 2003). The experimenters found
that the amount of video game play a Time 1 was Sgnificantly (but weekly, r = .08) related to
later physica aggression, but aggression a Time 1 was not related to later video game play.
However, the authors only measured the amount of video game play, and did not report whether
the children were playing violent games. This ditinction between the amount and content of the
gamesistheoreticaly and empiricaly important, and will be discussed in greater detall later.

In the third studly, 2,550 6" and 7" grade students were surveyed four times over two
years about their violent media consumption (action movies, video/computer games involving
wegpons, and Internet Sites describing/recommending violence), and their attitudes about and
engagement in aggressive behaviors (Slater, Henry, Swaim, & Anderson, 2003). The strength of
this gpproach isthat it adlows for a strong test of the mutua reinforcement hypothesis (i.e., that
aggressve kids seek out violent media, which in turn make them more aggressive, which makes
them seek out more vidlent media, which further increases their aggressive tendencies, etc.).
Indeed, this downward spird is exactly the pattern that was found. However, this study aso has
severd problems— the most relevant here is that no data were reported for violent video games

independently, so it isimpossble to determine the effect of violent games by themsdves.
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However, the results are likely to be underestimates of the effects, because the measures used
were not sensitive measures of media violence exposure.

In the fourth longitudina study, 213 gamers were recruited to play a massvey
multiplayer online role playing game (MMORPG), 75 of whom were given the game which
included violent content (Williams & Skoric, 2005). Most of the gamers were adults (mean age
= 28, range 14-68). The experimenta group were requested to play the game for at least 5 hours
per week for four weeks, athough one third (32%) did not. At the beginning and end of the
month, al participants were given a normative beliefs about aggression survey, and were asked
to report whether they had been involved in a* serious argument” with afriend or a partner
during the previous month. There was no relation between game play and change in normative
bdiefs in aggresson. There were significant correlations between game play and both
arguments with friends and partners, but not with changes in arguments from time 1 to time 2.
Unfortunately, this sudy suffers from severd criticd flaws. The most important flaw isthat the
researchers included no true measure of aggresson. Arguments with friends and partners are
sometimes antisocid behavior, but are rardly aggresson. When they are aggression, they are
typicaly characterized by verbd aggression. Violent video games typicaly modd physcd
aggression, not verbal aggresson. Therefore, we would not expect them to have much effect on
verba aggresson. Furthermore, by only asking participants to sdf-report whether or not they
had been involved in arguments (yes/no), there was no way for this study to measure increasesin
antisocia behaviors. If one had been involved in an argument at the beginning of the study and
aso at the end, this study would have only been able to show no change.

However, there are many other flaws with this sudy. The sudy failed to find changesin

normeative beliefs about aggresson. However, these types of bdiefs are trait-like—that is, they
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would only be expected to change over along period of time, not within one month. It istrue
that the measure used has been used in short-term experimenta studies successfully, but in these
casesit istheorized that the effect is due to cognitive priming, rather than making long-term
changesin persond beliefs. Because the participants did not complete the survey immediatdy
after playing the violent game, we would not expect to see any effects on this measure.
Therefore, the fallure to find an effect here is consstent with psychologica theory and does not
suggest that violent games have no effect on beliefs.

The experimenta and control groups were not treated equaly, which is paramount for
being able to compare the groups a the end of the study. This resulted in differentid attrition
rates (16% of the experimenta group dropped out, compared to 51% of the control group).
Perhaps even more importantly, the researchers did not measure what games the control group
played during that month. It may be that they exceeded the experimenta group in overdl violent
video game exposure, dthough not by playing the particular experimentd game.

Finaly, there are significant questions yet to be answered about whether MM ORPGs
would have the same effects as more traditional video games, even those in which one plays
againg other gamers. They are far more socid, and involve more non-violent strategy,
socidizing, and prosocid cooperative behavior than typicd violent first- person shooter games.
These types of games have not been shown previoudy to affect aggresson in the short-term or
the long-term, so it is unclear why the authors expected to find an effect on antisocia behavior.”

In the fifth longjtudinal study, 430 39, 4", and 5™ graders, their teachers, and their peers
were surveyed at two points during the school year (Anderson et al., under contract; Study 3).

Students who played more violent video games began to see the world in more aggressve ways

® |t appears from examining the dissertation on which the published manuscript was based that the study was also

supported substantially by the video game publisher (providing 75 free copies of the game and amonth of free
access for the study participants), although this potential conflict of interest is never stated.
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(i.e., they had an increase in hogtile attribution bias). Research has shown that children who
exhibit this cognitive bias (to assume that negative things happen due to hogtile intent rather than
by accident) are far more likely to react aggressvely (Bendey & Eenwyk, 2001; Crick, 1995;
1996; Crick & Dodge, 1994 ). Indeed, children who had high exposure to violent video games
changed over the school year to become more verbaly aggressive, more physicaly aggressive,
and less prosocia (asrated by their peers and teachers; raw rsranged between .24 and .40). It
appears that not only does repeated exposure to violent video games increase aggressive
behavior, but it dso decreases empathic helpful behavior. This may be especidly important
because increased aggressive behaviors and decreased prosocia behaviors also predicted peer
rejection (Anderson et d., under contract). This study has severd strengths over the preceding
longitudind studies, including more sengtive violence exposure measures and the use of

multiple informants. However, the lag time between the two surveys was rdatively short,
ranging between two and six months.

Again, even with the different strengths and weaknesses of these studies, they dso
document increases in aggressive cognitions and behaviors in connection with media violence
exposure (Table 3). Because these are longitudind studies, we can make some claims about a
likdy causdl direction, as later behaviors cannot cause prior behaviors. However, unless the
dudies are experimentd in design, strong causd dams cannot be made.

Psychologigts rardly put much weight on any single study, because each type of study has
digtinct strengths and weaknesses. Ultimately, what psychologists look for is convergence in the
results of different sudies using different methods and varied measures. |f experimenta, cross-
sectiond, and longitudina studies dl point to the same conclusion, then the results become very

convinang.
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Meta-Analyses

Thereisyet one more tool scientific psychologists use to help draw genera conclusons—
meta-andyss Thisisadatigicd technique, in which the data from many types of studies are
collected and andlyzed together. Thisdlows for conclusons to be reached that are not
dependent on any single methodology, population, or type of measurement. It dso solvesa
problem that is inherent in narrative reviews. Mot narrative reviews only report published
sudies. However, itislikey that some studies do not get published because the researchers
found no effect, and many journas have a bias againgt reporting studies with null results®. Meta-
andyses collect as many published and unpublished studies as can be found. Therefore, they are
an excdlent test of whether an effect is“red” and how strong the effect is. (For an excellent
review of meta-analytic techniques related to media violence, see Comstock & Scharrer, 2003.)

Severa meta-andyses have been conducted on violent video games (e.g., Anderson,
2004; Anderson & Bushman, 2001; Anderson, Carnagey, Flanagan, Benjamin, Eubanks, &
Vaentine, 2004; Gentile & Anderson, 2003; Sherry, 2001). All of them have concluded that
there isa sgnificant relation between violent video game play and aggresson. Anderson and his
colleagues have conducted detailed analyses on five specific effects (e.g., Anderson & Bushman,
2001; Anderson et d., 2004). Across sudies, violent video games have significant effects on
aggressive affect, physologicd arousd, aggressive cognitions, and aggressive behaviors. They
are dso sgnificantly negatively related to prosocia behaviors. These conclusions hold for both
experimental and cross-sectiond studies, so both causality and applicability to real-world
aggression can be inferred (., 2004). These conclusions aso hold for sudies with children and

adults (Gentile & Anderson, 2003). It would be expected that we might find larger effects with

® This has sometimes been called the “file-drawer” problem, in that studies with null results are often relegated to
one' sfile drawers.
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newer studies since violent video games have become more violent over time. Indeed, thisis the
pattern found, with earlier studies showing smaller effect 9zes than more recent studies (Gentile
& Anderson, 2003). (However, thisanalyssis not entirely conclusive, because it may be that
newer studies find larger effects just because researchers have become better at measuring them.)
Findly, it could be argued that the pattern of effectsis driven by methodologically flawed studies
—that is, poorer quality studies show alarge effect, but high-qudity studies show smdl or no
effects. Anderson et d. (2004) coded each of the studies included in the meta-andyss on nine
different qudity dimensions, and the opposite pattern was found. Methodologically weaker
sudies actudly show sgnificantly smaler effects of violent video games than do studiesusing
“best practices.”

Given the preponderance of evidence from al types of sudies (experimentd, cross-
sectiond, longitudina, and meta-analytic), it seems reasonabl e to conclude that violent video
games do indeed have an effect on aggression.

The Broader Context: Other Types of Video Game Effects

The preceding discussion is meant to describe how psychologists study the effects of
video games empiricaly, and what evidence is necessary to draw conclusions from those studies.
These methods have been used to document many other types of effects, some of which will be
discussed here..

School Performance

Severd studies have documented negetive correl ations between video game use and
school performance for children, adolescents, and college students (e.g., Anderson & Dill, 2000;
Anderson et d., under contract; Creasey & Myers, 1986; Gentile et d., 2004; Harris & Williams,

1985; Lieberman, Chaffee, & Roberts, 1988; Roberts, Foehr, Rideout, & Brodie, 1999; van Schie
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& Wiegman, 1997; Walsh, 2000). In generd, a preponderance of studies shows a consstent
negative correlation between recreationa video game play and school grades. Durkin and
Barber (2002) recently attempted to argue that there is no negative reation between video game
use and school grades (or many other variables). Specifically, they reported that students who
never use computers have lower grades (mean GPA = 2.53) than low use (2.79) and high use
(2.61) students (usage measured with asingle 7-point Likert scae from “never” to “daily”). Y €,
they based these conclusions on survey data gaethered in 1988, before games became particularly
violent, and when there was a strong relationship between computer use and socio-economic
status. That is, children from poorer families were far less likely to own computersin 1988.
Children from poorer families dso typicaly have poorer school performance. Therefore, thisis
not a fair comparison. A better test is whether the low use and high use groups differ, since both
groups come from families that own computers. Their data actudly show that high use students
have significantly lower GPAs than low use students.”

These data notwithstanding, there is reason to expect that some types of computer use
may have positive effects on school performance. In one early study, Lieberman, Chafee, &
Roberts (1988) showed that children who use computers to play games perform more poorly in
school, whereas those who use computers for schoolwork perform better in school. Furthermore,
the belief in the benefits of educationd software and video games (known as discrete educationa
software) is so widespread that such software is second only to word processing softwarein its
availability and use in school classrooms (Murphy, Penud, Means, Korbak, & Whaey, 2001).
Although the qudity of research in this domain varies widdly, meta-analyses of recert high

quality studies of the efficacy of discrete educationa software show an effect size of .38

" This confound completely changes the interpretation of their data, asit can explain why students who never use
computers also have higher depressed mood, lower self-esteem, higher disobedience, substance use, and truancy,
and lower GPAsthan computer users. All of these relations would be predicted by lower SES.
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(Murphy et d., 2001). That is, thereisasgnificant correlation between student use of
educationd software and student achievement. The average correlation is .35 for educationa
games teaching reading skills, and .45 for games teaching math skills. The efficacy for teaching
pre-reading skills may be even greater than for teaching reading skills. The average correlation
between educational software/games and reading skillsis .44 for pre-kindergarten and
kindergarten children. These are large and potentialy important effects, and show that video
games can be powerful and effective teachers.

Physical and Mental Health

Severd sudies have examined relations between video game play and various aspects of
physica hedth, athough there has been no systematic attempt to organize or coordinate these
types of studies. Video games have been shown to teach children hedthy skills for the self-care
of asthma and diabetes (Lieberman, 1997; 2001). These games have succeeded on multiple
levels, modifying the attitudes, skills, and behaviors that they were designed to teach. Recent
advancesin virtud redity (VR) technology have dso made it possible for physicians and
therapists to incorporate them into therapeutic programs. For example, severd studies have
shown that VR programs can be effective in hdping patients manage the pain of burns and
wound care, as well as desenstizing phobic patients to their fears, such asfear of heights, flying,
and spiders (Hoffman, 2004; Wiederhold & Wiederhold, 2005).

However, there are severd studies documenting varied negative correlations between
video games and physical hedth. The amount of time American children spend in front of
electronic screensis congdered by many to be an important environmenta factor in the epidemic
of childhood obesity. Obesity has been called the most common heslth problem facing children

(Strauss & Knight, 1999), and itsincidence has been increasing since the 1980s (Slyper, 1998).
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Some research documents that the amount of time spent with video games can be linked to lower
activity levels, higher weight, and higher risk of obesity (Berkey et d., 2000; Subrahmanyam et
al., 2000; Vandewater, Shim, & Caplovitz, 2004).

A number of studies have documented video-induced epileptic seizuresin some children
and adults (Graf, Chatrian, Glass, & Knauss, 1994; Kasteleijn-Nolst Trenite et a., 1999;
Badinand-Hubert et ., 1998). Research suggests that seizures can be activated by rapidly
flashing images (Rica e d., 1998), and that games vary sgnificantly in their likelihood to
activate seizures (Rical & Vigevano, 1999). Although thisis an unlikely occurrence for most
people, other physicd allments are more likely given the increasing amount of time children are
gpending with video games. For example, there are anumber of muscular and skeletd disorders
associated with heavy computer or video game use, such as tendonitis and nerve compression.
Indeed, there is even aform of tendonitis named “Nintendinitis,” caused by repestedly pressing
game-controller buttons with one's thumb (Brasington, 1990).

ill Devel opment

For many children, video games are an introduction to computer and information
technology. Playing games may afford a comfort level with computer interfaces and
input/output devices. For example, this author’ s daughter understood the computer mouse terms
“point” and “dlick” by agethree. Beyond this basic familiarity with technology, some
researchers have argued that video games are the “training whedls’” for computer literacy (e.g.,
Subrahmanyam, Kraut, Greenfield, & Gross, 2000). Computer literacy includes skills beyond
traditiond literacy skills, such asiconic (image representation and manipulation), spatid, and

visud atention skills. Thereis evidence that each of these skills can be affected by video games.
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In astudy with 206 undergraduates in the US and Italy, playing avideo gamefor 2 %2
hours (Evolution or amemory game smilar to Concentration) improved students' ability to learn
iconic information about eectric circuits compared to no game or physcad memory game control
groups (Greenfield, Camaioni, Ercolani, Weiss, Lauber, & Perucchini, 1996). Thisis
particularly interesting, because the diagrams of eectric circuits were completely unrelated to the
content of the video games played. Also, participants were more likely to answer questions
about eectric circuits usng iconic (rather than verba) representations if they had played the
memory game on the computer rather than mechanicaly/physicaly.

Video games dso have been shown to improve spatia skills. In one experimental study
with 61 5™ graders, students played either Marble Madness, a game requiring the spatia skills of
guiding objects, judging speeds and distances, and intercepting objects, or Conjecture, agame
with word puzzles (Subrahmanyan & Greenfield, 1996). Students given 2 %2 hours of experience
with Marble Madness showed sgnificant improvement in dynamic spatid skills (the change was
most pronounced in those who started out with relaively poorer skills), whereas those given the
same amount of experience with Conjecture did not improve. Okagaki & Frensch (1996)
reported two studies of undergraduates given 6 hours of practice on Tetris, a game that requires
gpatid skills of menta rotation and spatia visudization. Inthefirgt, playing Tetris sgnificantly
improved spatid performance on a paper-and-pencil test for men but not for women (compared
to ano video game control group). In the second, playing Tetris sgnificantly improved spatia
performance on mentd rotation and spatia visudization on a computer-administered test for
both men and women.

Greenfield, Brannon, & Lohr (1996) describe a cross-sectiona study that suggests that

playing games usng two-dimensiona (2D) representations of three-dimensiond (3D) space may
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improve 2D-3D spatid skills. Skill playing The Empire Strikes Back, agameinvolving
navigating through 3D spaces, was correlated with menta paper-folding visudization kills.

With regard to visud atention skills, astudy with college students to determine relative
ability to keep track of severd different things on a computer screen at the same time (a skill
gmilar to those needed by flight controllers) concluded that expert video game players were
better a maintaining divided visud atention than were novices. In a second study, five hours of
playing avideo game led to increased response speed in the visud attention task, regardless of
previous video game experience (Greenfidd, deWinganley, Kilpatrick, & Kaye, 1994). Other
studies have documented rel ations between video game play and visud sdective atention
(Green & Bavdlier, 2003), spatid visudization (Dorva & Pepin, 1986), menta rotation (De Lis
& Wolford, 2002), and reaction times (Griffith, Volschin, Gibb, & Bailey, 1983).

Video games can dso provide opportunities for practice in the use of motor kills. Ina
study of college students, playing agolf video game improved students' actud cortrol of force
when putting, even though the video game gave no proprioceptive feedback on actua putting
movement or force (Fery & Ponsarre, 2001). There have even been studies with adults showing
that experience with video gamesis related to better surgicd skills (e.g., Rosser et d., 2004; Tsai
& Heinrichs, 1994).

Dimensional Approach to Video Game Effects

As described above, there are severd video game effects research methods, and awide
variety of effects have been documented. However, it has been difficult to understand this range
of effects, because they do not seem to be just one type of effect. Following the reasoning of
Gentile & Stone (in press), it islikely that there are a least four theoreticaly independent

dimensions dong which video games can have effects: amount, content, form, and mechanics.
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Amount

Many of the effects noted above appear to be primarily due to the amount of time one
spends with video games. These include the relations between video games and obesity,
muscular and skeletdl disorders, and school performance. In fact, there is evidence that amount
has distinct effects independent of other types of effects. In path andlyses with 607 8" and 9™
graders, tota amount of time playing video games directly predicted poorer grades, but was not
directly related to antisocid or aggressive behaviors. However, playing violent games directly
predicted aggressive behaviors, but did not predict poorer school performance (Gentileet d.,
2004). Similarly, in the longitudinal study with 39 through 5 graders, total amount directly
predicted poorer grades, but was not directly related to aggressive or prosocia behaviors
(Anderson et d, under contract). Conversdly, playing violent games directly predicted increased
aggressive behaviors and reduced prosocia behaviors (a content effect, as described below), but
did not directly predict grades. These studies provide some evidence for the displacement
hypothesis, which predicts that eectronic media can influence learning by taking the place of
other educationd activities (Huston et al., 1992).

However, total amount may not be the only aspect of amount that matters — how children
digtribute their time with video games may aso enhance or reduce the effectiveness of learning
from them. Educationd psychologists have shown that learning and transfer are most likdly if
the learner practices some each day (distributed practice) rather than “cramming” — trying to
learnit dl a oncein one long session (massed practice). From an educational standpoint, video
games encourage a close-to-optima combination of massed and distributed practice. Initid
attempits at the game provide immediate feedback and most people will kegp playing until they

begin to show some progress. Such massed practice eventually begins to produce diminishing
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returns (when a plateau is reached or fatigue setsin). However, the repetition will have begun to
develop both physical and menta skills on parts of the task. Each subsequent encounter with the
game provides memory benefits— namdy, relearning anything that was forgotten, providing new
cues for memory, interpreting new information or examples with what is dreedy in memory, and
reorganizing the memory accordingly. This combination of massed practice to build sufficient
initid magtery to play the game, followed by distributed practice over days or weeksis optimal
for learning (eg., Ellis& Hunt, 1993; J. R. Anderson, 1983; Glaser, 1984). Although thereisa
great dedl of research on this aspect of repetition and amount in traditiond education, thereis
amog none with video games. In one study with middle school and college students, it was
hypothesized that if students play violent games (but not nor+violent games) repeeatedly over
long periods of time, then those students should show more aggressive cognitions and behaviors
(Gentile & Gertile, under review). This pattern was found, as students who distributed practice
over more days and years were more likely to evidence aggressve cognitions and behaviors, but
only if they played violent games. Among students who played fewer violent games, there was
no relation between distributed practice and aggressive variables.

Content

Most of the research on video games has documented what are likely to be effects of the
content of the games. Specificdly, research on violent video games, educationa video games
teaching reading or math skills, virtua redity programs helping to reduce phobias, and the
asthma and diabetes headlth promotion video games dl document effects of game content. In the
case of educational games, these are intentiona content effects; in the case of violent games,
these are unintentiona content effects. As described above, there is evidence that violent content

has effects that are specific to aggressive and prosocial behaviors (Anderson et d., under
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contract; Gentile et d., 2004), and that these effects are theoretically and empirically independent
of the effects of amount (athough it should be noted that there is a Significant corrdation
between amount and violence exposure — people who spend alot of time playing video games
aso tend to be exposed to more violent content).

Form

Thereisalarge body of literature with television and film on what are cdled “forma
features” In generd, this literature examines how people understand the forma conventions of
the medium and what they signify. For example, most people extract different meanings from
editing cuts and dissolves. If acouple goes through a door into a bedroom and the scene
gradudly dissolves to the next morning, most people take a very different meaning away from it
than if the sceneis amply (and abruptly) cut to the new scene the next morning. Similarly,
severd of the studies on video games suggest patterns of effects that are not due to the content
per se, but to the form inwhichiit is presented. Like the research on formd featuresin film and
televison, there appear to be many features that are capable of differentia effects, only three of
which will be discussed here.

Firgt, some games require the use of 2D representations to provide 3D information and
navigation (O’ Keefe & Zehnder, 2005). If players play these types of games, then we should be
able to document improvements in their ability to use 2D information for 3D navigation.
Although data are limited at this point, two studies suggest that these skills may be learnable and
show transfer. In the first of these, Greenfidd et d. (1996) showed that skill in agame requiring
3D navigation was rdated to 3D menta visudization skill. Second, Rosser et al. (2004) showed
that demonstrated skill on video games and past experience with video games were the best

predictors of surgeons advanced laparoscopic surgical skills (Igparoscopic surgery isa



Video Game Effects

minimally invasive sat of procedures that include the insertion of a camerainto the body; the
surgeon then operates from outside the body by looking at a video screen to direct hisher
motions). Surprisngly, video game experience and skill were better predictors of advanced
aurgica techniquesthan either amount of medica training or number of laparoscopic surgeries
performed. These findings are difficult to explain usng only amount or content types of
explanations, but seemto fit aform argument - that more experience with games leads to
increased kill in using 2D representations for 3D navigation.

Second, some games require congtant scanning of the screen for information — for
example, in action gamesit is critica to be congtantly scanning al parts of the screen because an
“enemy” could jump out from anywhere and a quick reection is necessary. If players play these
types of games, then we should be able to document improvementsin visud attention skillsto
computer screens. This pattern has indeed been found, comparing different types of games that
require different types of attention (Green & Bavdier, 2003; Greenfield et d., 1994).

Third, some games portray their subjects with more redlism than others. If players play
games with smilar content, but with varied reglism, then we should be able to document better
learning and transfer. There are few data to support this at the present time, but it makes
intuitive sense when consdering smulation games. For example, if one wanted to learnto fly an
arplane, more redistic smulators should result in better learning that would transfer to outsde
gtuaions. Some results appear to suggest this may be correct, such as the finding that playing
Mortal Kombat with the“blood” setting turned on (so that injuries are accompanied by
depictions of spurts of blood from the body) led to greater increases in hogtility and arousal than
with it turned off (Ballard & Wiest, 1996). In this study, the game content isequdly vidlent in

both cases, but the form is different. Furthermore, in the meta-analysi's described above
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comparing date of study with the size of effect (Gentile & Anderson, 2003), effect Sizes have
been increasing as games have been becoming more redistic. However, there may be many
other reasonsfor this result, so thisinterpretation should be viewed with caution. Certainly
gamers cite redlism as one of the primary facets that are important to them (Wood, Griffiths,
Chappdll, & Davies, 2004). Future studies will need to be conducted to determine the amount to
which redism (and what dimensions of redism) makes a difference.

Mechanics

The types of mechanica input/output devices used to play the games could aso show
effects. If playersplay gameswith identica content, but with varied mechanica interfaces,
where some have increased smilarity to “redlity,” then researchers should be able to document
better learning and trandfer. For example, playing a driving Smulation game with awhed and
pedals should improve driving skill more than playing the same game with amouse and a
keyboard. Smilarly, if surgicd smulators are designed with input devices that are Smilar to
actud surgica ingruments, then learning and transfer should be improved compared to input
devices with less verigmilitude. To date, no studies have been conducted to test this hypothesis.
Thisissueis further complicated because mechanics are not entirely independent from form.
Game movements are guided both by visud information gathered from the screen and use of the
input/output devices, and these inform each other (see Gibson, 1979, for a complete description
of how visua information, movement, and proprioception are linked). For example, in afirg-
person shooter game such as Halo, gamers can often shoot a an enemy in a sandard game view
or through a magnifying “scope’ on the weapon. The optics are very different under these two
gtuations, as asmdl movement with the mouse changes whét is seen on the screen asmdl

amount in the standard view, but alarge amount when viewed through the scope. Researchiis
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needed to determine how mechanics affect video game effects. However, the following anecdote

told to me by a graduate student suggests that something about mechanicsislearned during game

play:
One evening, | was playing Halo with agroup of friends. After we were done, we
walked outsde, and one of my friends yeled “Look out!” smilar to the exchanges we
had been shouting at each other during the game. Instead of ducking, or looking around,
my right hand twitched to move the mouse to move me out of the way.

Conclusions

When attempting to understand dl of the varied empiricaly-identified effects of video
games, conceptudizing the effects dong the four dimengions of amount, content, form, and
mechanicsisuseful. There are a least two clear benefits to this dimengond approach to
understanding video game effects. Firg, it alows researchers and the public to move beyond the
dichotomous thinking that has too often characterized the debate around video games, inwhich
the discusson is reduced to a question of whether video games are good or bad. Asthe
preceding andysis shows, thisistoo smplistic aquestion. The same video game could have
both positive and negative effects, depending on what dimension one consders. For example,
playing the Grand Theft Auto series of games (in which one plays a crimind sociopath) alot
each day could hamper school performance (amount effect), increase aggressive thoughts and
behaviors (content effect), improve visud atention skills (form effect), and improve driving kills
if one playswith adriver’swhed and pedas or shooting skillsif one plays usng agun
input/output device (mechanics effects).

Second, video games are increasingly being seen by severa professions and industries as
vauable for training purposes. Until now, educationdly motivated games have predominantly
focused on curricular aspects (the content).  Although these have been successful, video game

designers may be able to cause even larger effectsif dl four dimensions are consdered asthe
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games are designed. Consder an example of creating surgica smulaors for training medica
sudentsin laparascopic techniques. Smulators should have maximum effect if each of the four
dimensions are planned.

1. Regarding amount, a certain amount of practice should be required, and it should be
distributed practice rather than massed practice.

2. Regarding content, the smulation should include as many variations, complications, and
potential errors as possible — in this way, knowledge can transfer across specific
examples.

3. Regarding form, the smulation should be as redidtic as possible, including as many
variaionsin point of view as possble, and accurate 3D to 2D transformations (including
aberrations created by lens digtortions).

4. Regarding mechanics, the smulator should include input devices that are Smilar to
aurgica tools, and the reectivity shown in the form should be correct (that is, when atool
ismoved asmadl amount, the view should change appropriately).

In this example, the god would be that when the surgeon is operating on a patient under redl
pressures and time congtraints, and she sees something wrong, she reacts quickly, proportionaly,
and correctly. Thistype of automated reaction only comes with repeated exposure and

experience — something video games are extremey well designed to provide.
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Table 1. Experimentd Studies of Violent Video Games on Affect, Arousal, Cognitions, and

Behavior

Experimental Studies on Affect

Study N
Anderson & Ford (1986) 60
Calvert & Tan (1994) 36
Scott (1995) 117
Hind (1995) 102
Ballard & Wiest (1996) 30

Funk, Hagen, & Schimming 35
(1999)

Fleming & Rickwood 71
(2001)

Ballard, Panee, Engold, 17
& Hamby (2001)

Ballad & Panee (2001) 36

Persky & Blascovich (2004) ?

Farrar & Krcmar (under 227

review)

Violent game led to increased hostility and anxiety, but not

No change in hostile feelings after playing V virtual reality (VR)

Non-linear increase in trait aggressiveness post play; no difference

in several personality variables

Incarcerated adol escents preferred playing games with aggressive

actions more than NV games and more than a non-incarcerated

Play on Mortal Kombat with blood resulted in higher hostility
scores than Mortal Kombat without blood, which in turn was
higher than playing aNV game

Higher, but non-significant, frustration levels after V game

V game increased state anger marginally significantly (p=.052),
while simultaneously improving overall mood compared to a

V gamesincreased frustration (but were harder to play than NV
Greater hostile feelings after playing aV game withaggressive

priming instructions compared to non-aggressive instructions
Greater aggressive feelings after playing aV game, and greater

Age Major Findings

Undergrad

depression
Undergrad

game (no NV control)
Undergrad
15-18 years

control group
Undergrad

395" graders

and parents
812 years

paper-and-pencil task
12-18 years

game)
Undergrad
Undergrad

still if playedin VR
Undergrad

Playing V gameincreased state hostility

Experimental Studies on Physiological Arousal

Study

Winkel, Novak, & Hopson
(1987)

Calvert & Tan (1994)

Irwin & Gross (1995)

Ballard & Wiest (1996)

888 8z

Lynch (1999) 40

Fleming & Rickwood (2001) 71

Ballard, Panee, Engold, 1
& Hamby (2001)

Persky & Blascovich (2004) ?
Matsuda & Hiraki (2003) ?
Anderson, Carnagey, Flan- 130

agan, Benjamin, Eubanks,
&Vaentine (2004)

Age Major Findings
gh graders  No effect of V or NV gameson HR
Undergrad  Increased HR playing V VR game compared to watching or resting
2" graders  No effect of V or NV gameson HR
Undergrad  Play on Mortal Kombat with or without blood resulted in higher
HR and SBP (but not DBP) than playing aNV game
gih.1oth grade V game play increased stress hormones (epinephrine & nor-
epinephrine) among hostile adol escents
812years V gameincreased HR and self-reported arousal compared to NV
game or pencil-and-paper game
Adolescents 'V gamesincreased frustration (but were harder to play than NV
game)
Undergrad  Greater aggressive feelings after playingaV gameinaVR envt,
compared to on computer or aNV game
Unknown  PlayingaV game (and some NV games) decreases prefrontal
cortex activation (indicating attention and less self monitoring)
compared to other NV games and to just watching the games
Undergrad  Playing V gamesincreased BP compared to NV games, but

no differencesin HR (although all gamesincreased HR)
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Experimental Studies on Aggressive Cognitions

Study N
Grayhill, Kirsch, & Essel- 116
man (1985)

Grayhill, Strawniak, Hunter, 79
& O'Leary (1987)

Calvert & Tan (1994) 36

Kirsh (1998) 52

Anderson & Dill (2000) 210

Funk, Buchman, Myers, 35
& Jenks (2000)

Tamborini, Eastin, Ska- 182
ski, Lachlan, Feduik,
& Brady (2001)

Bushman & Anderson 224
(2002)

Funk, Buchman, Jenks, 31
& Bechtoldt (2003) 35

Anderson, Carnagey, Flan- 130
agan, Benjamin, Eu-
banks, &V alentine (2004)

Anderson et al. (2004) 190
Anderson et al. (2004) 214
Bartholow, Sestir, & 107
Davis (under review)
Farrar & Krcmar (under 227

review)

Age

Major Findings

6" grade
7-11 years
Undergrad

394" grade
Undergrad

8-12 years

Undergrad

Undergrad

57 years &
8-12 years
Undergrad

Undergrad
Undergrad
Undergrad

Undergrad

V game increased assertive fantasies and decreased defensive
fantasies compared to NV game

V games increased aggressive thought accessibility and liking
compared to NV games

Increased aggressive thoughts after playing V VR game compared
to watching or resting

V game increased hostile attribution bias compared to NV game
V gameincreased aggressive thoughts compared to matched NV
game

V game increased aggressive thoughts and decreased empathic
thoughts, but not significantly

V VR game (playing or watching) increased hostile thoughts
compared to watching NV game

V game increased hostile expectations compared to NV game
No effect of V game on aggressive story completions or empathy

Playing V games increased aggressive thoughts compared to
NV games

Playing V game did not increase revenge motivation

Playing V game did not increase revenge motivation

Playing V game increased aggressive thoughts and intentions to
verbally aggress, but not intentions to physically aggress

Experimental Studies on Aggressive Behavior

Study N
Cooper & Mackie (1986) 84

Grayhill, Strawniak, Hunter, 79
& O'Leary (1987)
Chambers & Ascione (1987)160

Silvern & Williamson (1987)28

Winkel, Novak, & Hopson 56
(1987)

Shutte, Malouff, Post- 31
Gorden, & Rodasta (1988)

Lightdale & Prentice (1994) 74

Irwin & Gross (1995) 60
Ballard & Lineberger (1999)119
Anderson & Dill (2000) 210

Bartholow & Anderson 43

Undergrad

V game increased aggressive toy choice and play for girls, but not
aggressive or prosocial behavior (punishment & reward time)

V games did not decrease helpful and increase hurtful responses
V games decreased prosocial (money donations) behaviors more

Increased aggressive behavior and decreased prosocial behavior in
free play after V game play or violent cartoon viewing (no NV

No effect of V game on aggressive behavior (money deduction)
V game increased physically aggressive behaviorsto children and

Males played V game more aggressively than females when
introduced to opponents, but equally aggressively when opponents

V gameincreased verbal and physical aggressionto apeerina
frustrating situation and to toysin afree-play situation

V game increased aggressive behavior (painful stimulus) and
decreased prosocial behavior (lower reward) to confederate

V gameincreased aggressive behavior compared to matched NV
game (noise blast)

V game increased aggressive behavior compared to NV game,

Age Major Findings
5" graders
toward other children
7-11 years
compared to NV games
3rd_ 4th &
7"-8" grades  morethan NV game
4-6 years
control)
8" graders
57 years
toysin free play
Undergrad
were anonymous
2" graders
Undergrad
Undergrad



(2001)
Durkin & Barber (2002) 1,304
Anderson et al. (2004) 190
Anderson et al. (2004) 214

Persky & Blascovich (2004) ?

Bartholow, Sestir, & 92
Davis (under review)

Anderson, Gentile, & 615
Buckley (under contract)

10" graders

Undergrad
Undergrad

Undergrad
Undergrad

912 years &
17-29 years
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with men more affected than women (noise blast)

High computer game use correlated with greater aggressive
behavior compared to low comp uter game use

Playing V game increased aggressive behavior (noise blast)
Playing V game increased aggressive behavior (noise blast), red
blood did not increase aggression compared to green

Greater aggressive behavior after playing aV gameinaVR envt
compared to computer (noise blast)

Playing V game increased aggressive behavior (noise blast)

Playing V E- and T-rated games increased aggressive behavior
(noise blast)

Note: V = Vidlent, NV = Non-violent; VR = Virtua Reality; HR = Heart Rate, BP = Blood Pressure, SBP =
Systolic Blood Pressure, DBP = Diastolic Blood Pressure
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Table2: Cross-Sectiona Studies of Violent Video Games on Affect, Arousd, Cognitions, and
Behavior

Cross-sectional Studies on Affect

Wingrove & Bond (1998) 23 Undergrad Game frustration led to increased discontentment and anxiety (no
NV or non-frustrating control)
Durkin & Barber (2002) 1,304 10" graders  High computer game use correlated with greater depressed mood
compared to low computer game use
Anderson et al. (2004) 806 Undergrad Playing V games correlated with lower emotional susceptibility
Bartholow, Sestir, & 107 Undergrad V game play correlated with increased hostility
Davis (under review)
Farrar & Krcmar (under 227  Undergrad  Categorical game play not significantly related to hostility
review)
Anderson, Gentile, & 189 14-19years V game play correlated with trait hostility and trait anger
Buckley (under contract)

Cross-sectional Studieson Physiological Arousal

Ballad & Panee (2001) 36 Undergrad Higher use of aggression in game correlated with increased HR

and lowered SBP
Cross-sectional Studies on Aggressive Cognitions
Domonick (1984) 250 10™-11" grade Arcade game playing (but not home game playing) correlated with

aggressive cognitions
Colwell & Payne (2000) 204 12-14years Game exposure correlated with aggressive cognitions
Anderson & Dill (2000) 227 Undergrad Greater violent game play correlated with aggressive personality
Funk, Buchman, Myers, 3 812years NamingaV game asfavorite correlated with aggressive thoughts
& Jenks (2000)
Walsh (2000) 137 8"-12" grade Greater V game exposure correlated with physical fights
Ballad & Panee (2001) 36 Undergrad Higher use of aggression in game correlated with increased HR
and lowered SBP
Funk, Buchman, Jenks, 31 57years& History of V game play correlated with lower empathy
& Bechtoldt (2003) 3B  812years
Funk, Baldacci, Pasold, & 150 4™ & 5" grade Greater V game play positively correlated with proviolence
Baumbardner (2004) attitudes and negatively correlated with empathy
Krahé & Mdller (2004) 231 gh grade  Greater V game play positively correlated with acceptance of
physical aggression and indirectly with hostile attribution bias
Gentile, Lynch, Linder, 607 8"& 9" grade Greater V game play positively correlated with trait hostility
& Walsh (2004)
Anderson et al. (2004) 190 Undergrad History of playing V games correlated with revenge motivation
and instrumental aggressive motivation
Anderson et al. (2004) 806 Undergrad Playing V games correlated with positive attitudes toward
violence, lower agreeabl eness, lower conscientiousness, and higher

narcissism
Bartholow, Sestir, & 107 Undergrad V game play correlated with lower empathy
Davis (under review)
Bartholow, Sestir, & 92 Undergrad V gameplay correlated with lower empathy

Davis (under review)
Farrar & Krcmar (under 227  Undergrad  Categorical game play not significantly related to aggressive

review) thought accessibility
Anderson, Gentile, & 189 14-19years V game play correlated with positive attitudesto violencein war,
Buckley (under contract) attitudes toward intimate partner violence, and normative

aggression beliefs
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Cross-sectional Studies on Aggressive Behavior

Domonick (1984) 250 10™-11" grade Arcade game playing (but not home use) correlated with self-
- reported physical aggression and aggressive delinquency
McClure & Mears (1986) 290 9"-12"grade High-rate VG playing not correlated with psychopathic deviance or
neuroticism
Lin & Lepper (1987) 189 4h—g" grade Arcade use of games (but not home use) correlated with teacher
N ratings of impulsiveness and aggressiveness
Fling, Smith, Rodriguez, 153 6"-12"" grade Amount of VG play correlated with self-reported and teacher
Thornton, Atkins, & ratings of aggressive behavior
Nixon (1992)
Funk & Buchman (1996) 357 7hg gh grade For girls, but not boys, V game play associated with lower self-
esteem, poorer behavioral conduct, and other self-perceptions
van Schie& Weigman 346 7" & 8"grade Greater amount of video game play negatively correlated with

(1997) prosocial behavior but not significantly correlated with aggressive
behavior
Weigman & van Schie 278 7"& 8" grade Greater amount of video game play and preference for violent
(1998) games negatively correlated with prosocial behavior; preference,

but not amount, positively correlated with aggressive behavior

Wingrove & Bond (1998) 23 Undergrad Game frustration led to increased negative feedback givento a
cooperative partner

Colwell & Payne (2000) 204 12-14years Game exposure correlated with aggressive behaviors

Anderson & Dill (2000) 227 Undergrad Greater violent game play correlated with aggressive delinquent
behavior and non-aggressive delinquent behavior

Funk, Buchman, & 364 4"g 5" grade Preferencefor violent games correlated with poorer behavioral
Germann (2000) conduct (self-perception)

Vandewater, Lee, & 225 7-12years  Family conflict correlated with increased V game play for girls,
Shim (2001) but not for boys

Colwell & Kato (2003) 509 12-14years Amount of play and V game exposure predicted aggression in
samples of UK and Japanese adol escents

Anderson et al. (2004) 214  Undergrad PlayingV games& watching V TV correlated with aggressive
behavior (trait physical aggression)

Anderson et al. (2004) 806 Undergrad PlayingV games correlated with mild physical aggression, verbal
aggression, severe physical aggression

Gentile, Lynch, Linder, 607 8"& of grade Greater V game play positively correlated with physical fights

& Walsh (2004) after controlling for hostility

Bartholow, Sestir, & 107 Undergrad V game play correlated with increased physical and verbal
Davis (under review) aggression

Bartholow, Sestir, & 92 Undergrad V game play correlated with increased physical and verbal
Davis (under review) aggression

Anderson, Gentile, & 615 912years& V gameplay correlated with violent behavior
Buckley (under contract) 17-29 years

Anderson, Gentile, & 189 14-19years V game play correlated with verbal and physical aggression
Buckley (under contract) and violent behavior

Note: V = Violent, NV = Non-violent; VR = Virtua Redlity; HR = Heart Rate, BP = Blood Pressure, SBP =

Systolic Blood Pressure, DBP = Diastolic Blood Pressure
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Table 3: Longitudina Studies of Violent Video Games on Affect, Cognitions, and Behavior

Longitudinal Studies on Affect

Ballard, Panee, Engold, 41 12-18years Repeated play of V games (3 times over 3 weeks) resulted in lower

& Hamby (2001) facial displays of disgust and smiling
Ihori, Sakamoto, Kobay- 807 5" & 6" grade Increased amount of video game play (all play, not specifically V
ashi, & Kimura (2003) games) related to later hostility

Longitudinal Studies on Aggressive Cognitions

Williams & Skoric (2005) 213 14-68years Play of aviolent MMORPG for one month did not increase
normative beliefs about aggression
Anderson, Gentile, & 430 395N grade V VG play early in aschool year related to later increasesin
Buckley (under contract) hostile attribution bias after controlling for sex, race, total screen
time, parental involvement, and earlier hostile attribution bias

Longitudinal Studies on Aggressive Behavior

lhori, Sakamoto, Kobay- 807 5" & 6" grade Increased amount of video game play related to later indirect

ashi, & Kimura (2003) aggression (boys & girls) and later physical aggression (boys)
Slater, Henry, Swaim, & 2,550 phg 71" grade Mediaviolence exposure (including video games) increases
Anderson (2003) aggressive cognitions and behaviors, which in turn increase media

violence exposure, which increases aggressive cognitions &
behaviors etc. over atwo-year period (unable to separate out VGs)

Williams & Skoric (2005) 213 14-68years Play of aviolent MMORPG for one month was correlated with
arguments with friends and with partners, but not with changesin
arguments (although frequency of arguments was not measured
appropriately to find changes)

Anderson, Gentile, & 430 395" grade V VG play early in aschool year related to later increasesin verbal

Buckley (under contract) and physical aggression (asrated by self, peers, and teachers) after

controlling for sex, race, total screen time, hostile attribution bias,
parental involvement, and earlier verbal and physical aggression

Note: V = Vidlent, NV = Non-violent; VR = Virtual Reality; HR = Heart Rate, BP = Blood Pressure, SBP =
Systolic Blood Pressure, DBP = Diastolic Blood Pressure, MMORPG = Massively Multiplayer Online Role-

Playing Games
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Figure 1. The Generd Aggresson Modd: Diga and Proxima Influences on an Individud
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Figure 2. The Generd Aggresson Modd: Long- Term Effects of Repeated Exposure to
Violent Video Games
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