ABSTRACT

VIDEO GAME VIOLENCE AND BEHAVIORAL AGGRESSION:
A META-ANALYTICAL EXAMINATION OF POTENTIAL MODERATO RS

By Aaron R. Arbogast

The current study used fixed-effects and randoreetffmeta-analyses to test four
additional potential moderators of the relationnesn exposure to media violence and
aggression. First, fourteen relevant studies mg&imderson et al.’s (2010) best
practices criteria were coded for characteristtated to the violent and non-violent
(control) video games and for study authorship.tN#ire progranComprehensive Meta-
analysiswas used to conduct a fixed-effects meta-anaigsisder to examine the
variability between the studies within the sampleen, potential moderating effects
were tested via random-effects analyses.

Consistent with previous research, an averagetedfee = .26 was found for the
relation between violent video game play and agpes The realism of the violent and
non-violent video games, competitiveness of thewviolent video game, and authorship
were tested for moderating effects. Although, viblideo game realism was not found
to be a significant moderatQ(1) = 1.45,p > .05, the unrealistic subgroup of studies
produced a significant average effeet,= .33,p < .05, whereas the realistic subgroup
did not,r+ = .18,p > .05. Non-Violent video game realism, non-violeitteo game
competitiveness, and Craig Anderson as author aidnoderate the relatio@ = .08,p
=.776;Q=.01,p=.91; andQ = .30,p = .58, respectively. Future research should
evaluate whether violent video game realism modsertite relation between playing
violent video games and aggression using a moigitieé methodology.
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INTRODUCTION

Numerous studies have examined the relation beterposure to media
violence and aggression. Typically these studiead@mn how various measures of
aggression are influenced by exposure to violedtraom-violent television shows,
pornography, song lyrics, and more recently, vigames (Anderson & Bushman, 2001).
Video games have become an increasing part ofrehnilsland young adults’ lives.
According to Roberts, Foehr, Rideout, and Vrodi@9@), boys ages 8-13 play console or
computer video games more than 7.5 hours per weakng male high school graduates
entering college in 1999, 14.8% played video gafoeat least 6 hours a week (The
Cooperative Institutional Research Program). Givese statistics are over 10 years old
and the gaming industry continues to show stroogvtir (Szalai, 2007), these statistics
likely underestimate the number of hours spentiptayideo games in more recent
times.

Although video game industry leaders have condiilstelenied the existence of
evidence linking violent video game play to aggi@ssresearchers have been finding a
positive association for twenty-five years (Gralb{lirsh, & Esselman, 1985). A meta-
analysis conducted by Anderson & Bushman (200Brdehed that the average effect of
violent video games on behavioral aggressionmas .19. Anderson and Bushman
(2002b) examined the differential effect sizes reggmbin experimental and correlational

studies, and found larger effect sizes in expertaletudies than in correlational studies.



After controlling for methodological limitationdh& average effect for this association
was about+ = .25 (Anderson, 2004). This evidence influendedl$urgeon General

(n.d.) to label media violence as a risk factordiitdren.

General Aggression Model

The General Aggression Model (GAM) is a framewiakunderstanding human
aggression and is a composition of Cognitive Nem@ation Theory, Social Learning
Theory, Script Theory, and Excitation Transfer Tiye®roponents of the GAM’s broad
view believe the model provides insight into thiatien between exposure to media
violence and aggression that other small-scalerig®tack (Anderson & Bushman,
2002a). The proponents explain that more than astevencan be incorporated when
explaining aggressive acts, developmental isswesarsidered, and intervention
strategies can be designed from the pathways fahin the GAM. Inputs, routes, and
outcomes make up these pathways (Anderson & Bush?@@i2a).

Inputs

There are two categories of inputs in the GAMsparand situational.
Personality traits, gender, personal beliefs,atés and values, long-term goals, and
previously learned scripts are person factors. Ags@reand Bushman describe these as
“an individual's preparedness to aggress” (200285p. Aggressive cues, provocation,
frustration, pain or discomfort, the use of drugysq incentives for aggression make up

the situational factors.



Routes

A person’s cognitions, level of arousal, and affedernal state) can be
influenced by the person and situational inputsiech they are exposed to. According
to the GAM, the cognition, arousal, and affect esudire the second set of variables
involved in the production of behavior.

Cognition consists of learned scripts and hostikeights. Scripts are learned
through observing reward and punishment contingpah behavior. Frequent exposure
to aggressive scripts can make an individual’ssdeal beliefs of aggressive behavior
chronically accessible (Anderson & Bushman, 200Rajktile thoughts are developed
when an individual is repeatedly confronted by miegaevents or stimuli in the
environment, such as violent media. Exposure th stimuli results in the temporary
subconscious recall (priming) of beliefs and idesdated to the event or stimuli (Fiske &
Taylor, 1984; Bargh & Pietromonaco, 1982). Whers¢higleas and beliefs are aggressive
in nature, new incoming information will be integped in an aggressive manner
(Sedikides & Skowronski, 1990).

Aggression can be influenced by arousal in thrferdnt ways (Anderson &
Bushman 2002a). First, an individual can wrongfldlyel arousal from extraneous
sources as anger or hostility. This was demonsttayeZillmann (1988) who found
aroused participants to be more aggressive thareeélparticipants during their
cognitive preappraisal, appraisal, and reappraisahdangering situations. Second,
increased arousal in combination with provocatian promote aggressive reactions. For

example, Geen and O’Neal (1969) found that paditip who had been aroused by



listening to white noise or had been exposed til@ovof a fighting scene gave
confederates significantly more electrical shoaksry a provoked scenario than
participants who were not exposed to arousingaewut stimuli. Finally, extremely high
or low levels of arousal can create aggressidmely are seen as aversive.

Affect (i.e. feelings of hostility or anger) camcrease the likelihood of aggressive
behavior when aversive inputs are present. Andedoderson, and Deuser (1996)
demonstrated the ability of uncomfortable tempeesto increase aggressive affect, and
then noted a positive relation between aggressfeetaand aggressive behavior. In
Anderson and Bushman (2001) a positive relationfaasd between exposure to video
game violence and aggressive affect, suggestinggbeessive affect was brought on by
an increase of feelings of anger and hostility ttlueitnessing the violent video game.
Anderson (2002a) also describes the reciprocal-netatedness of cognitive, arousal,
and affective routes. An increase in one can patnincrease at least one other route.

Outcomes

The outcomes described by the GAM are actionsmiagt be thoughtful or
impulsive (Anderson & Bushman, 2002a). Thoughtfitian occurs when the individual
appraising the situation has sufficient resourtiese( cognitive capacity) and the
outcome is perceived as important. Impulsive aagsdound when the outcome is not
perceived as important to the individual, regarsliefsthe access to resources. According
the GAM, aggressive behavior is less likely to aoghen there is thoughtful action than

when there is impulsive action.



Definitions of Aggression

The most widely used and comprehensive definitidmedavioral aggression is
outlined in Anderson and Bushman (2001). They psegbat “aggression is behavior
intended to harm another individual who is motiddie avoid that harm (p. 354).”
Harmful thoughts, plans, and behaviors that aredkelt of accidents or are designed to
aid another person would not constitute aggreds#mavior under this definition.
Anderson and Bushman'’s definition allows reseamidacted prior to its statement to be
incorporated in the GAM model. For example, IrwimdaGross (1995) measured physical
aggression as hitting, shoving, pinching, pullinglathes or hair and kicking in a free
play setting. In this example, if a boy shoved Aroboy that didn’t want to be shoved, it
would be considered an act of aggression. Howéviire second boy welcomed the
shove (e.g., as in rough-and-tumble play) it wowdtlbe considered an act of aggression.

In addition to behavioral measures of aggressiome research measures
aggression indirectly through the use of self-répof aggressive behavior and
interpretation of ambiguous provocation storiedt-&ports that measure the construct
of aggression include the Buss and Durkee Hostilitentory (1957), which consists of
an assault subscale that assesses physical vi@dgaaest others (Vassar & Hale, 2009),
and the Buss and Perry Aggression Questionnai@2(19hich contains an aggression
subscale that assesses the tendency for an inditmbecome involved in physical
confrontations. Another commonly used measure gfesggion is ambiguous provocation
stories. Such measures ask participants to degwolvehey would react in a hypothetical

situation where someone hit them or stole somethorg them. Content analysis is then



used to determine the number of aggressive belgpaticipants said they would

commit in their reply.

Violent Video Game Exposure and Aggression

A fixed-effects meta-analysis conducted by Anderand Bushman (2001) found
that exposure to video game violence has an avefégs ofr+ = .19 on aggression.
This study included 33 independent samples compok8@®33 participants. The authors
also conducted a moderator analysis that examhreetrtpact of participant age (average
age equal to or greater than 18 versus youngedy $ype (experimental versus non-
experimental), and publication status (publishedw® non-published) on this
association. No significant effects on the assmmatere found for these moderators.
Most recently, Anderson et al. (2010) conductenedfeffects meta-analysis containing
75 independent samples and more than 18,000 jpanits. Here, an average effect size
was calculated for the full sample of experimestaties and for “best practice” studies
alone. Six criteria had to be met for a study taldy for inclusion in the best practice
category:

1. The compared levels of the independent variableappropriate for testing

the hypothesis.
2. The independent variable was properly operatioadliz
3. The study had sufficient internal validity in ather respects.

4. The outcome measure used was appropriate for gasinhypothesis.



5. The outcome measure could reasonably be expectelitdluenced by the

independent variable if the hypothesis was true.

6. The outcome variable was properly computed (Andeetal., 2010, p. 159).
The average effect sizes of best practice and esttfiractice studies in which a
behavioral measure of aggression was used mere 24 and+ = .16, respectively.
Moderator analyses were also conducted on thepbastices group to determine whether
the player’s perspective (first or third personplent game targets (human, nonhuman,
both), character’s role (heroic or not heroic), degendent measure (Competitive
Reaction Time Task or other) influenced the retgtimowever, none were significant.

In the two previously mentioned meta-analysedjq@pant characteristics,
methodological quality, and some violent video gaiinaracteristics were assessed as
potential moderators. However, additional charasties related to the violent video
games and non-violent video games, such as violaatism, neutral game realism, and
competitiveness of the non-violent control gameehiawt been looked at. Examination of
these qualities in published studies suggestsrtaybe important moderators to
consider. For example, Kirsh (1998) compared tliellef aggression produced by a
neutral (NBA Jam) versus violent video game (Mokambat). NBA Jam is an active,
arousing game that requires fast reflexes to plggrae of basketball. The objective is to
score more points than the opposing team. Mortahbat, the violent stimulus, is a
fantasy martial arts fighting game where playeygdrkill one another in a series of

fights. Kirsh measured aggression using ambiguoosogation stories and found



significantly more aggressive behaviors in the oesges of those in the violent video
game group than in the responses of those in tiigah@ideo game group.

In a study conducted by Irwin and Gross (1995 ule Dragon and Excitebike
were the violent and non-violent stimuli. The theofi®ouble Dragon involves a duo of
martial arts heroes who face ruthless street gasgisey fight their way through
alleyways, underwater hideouts, and constructitas $0 save a friend. In Excitebike, the
player controls the movements and speed of a mgatieran a race against the clock.
Following exposure to the violent and non-violeidteo games, aggression was measured
as the number of aggressive behaviors exhibitegbbimg participants toward other
participants in a playroom setting. Participant®wilere exposed to the violent video
game performed significantly more aggressive beahathan the participants who were
exposed to the non-violent video game.

In a third example, Anderson and Dill (2000, Expent 2) defined behavioral
aggression as the intensity and duration of a raes given to a competitor. This
measure was taken after the participant had pl&yebt Fighter Il or Oh No! More
Lemmings. Street fighter Il is a third person figlgtgame where the player controls an
on-screen character who engages in a series @ figth another character. Oh No!
More Lemmings involves helping characters reachtgddy directing them to cut holes
through walls and build steps over pitfalls. Agaarticipants in the violent video game
condition scored significantly higher on the aggres measure than the non-violent

video game condition.



Finally, Craig Anderson is the most prevalent auih the body of experimental
research examining the effects of violent video gautay on aggression. However, he
has been accused of using controversial methoklis jprevious meta-analyses in order to
inflate summary statistics (Ferguson, 2007; Fergu&Xilburn, 2010). Anderson has
also appeared before congress to support the teguts violent video games
(Brownback, 2000). Given his active involvementhe public debate regarding the
regulation of violent video games and the criticisihiis meta-analytical methodologies,
some may be tempted accuse Anderson of bias. Bondiee if his primary research
findings appear to indicate bias in the form ofrit@gthan typical violent video game-
aggression effects sizes, the current study exahwmether Craig Anderson’s primary

research moderates the relation.

Present Research
The present study aims to use meta-analytical ndsttmidentify potential
moderators of the relation between violent videmgaxposure and aggression. It is
hypothesized that the realism of violent and narlent video games, the
competitiveness of the non-violent video game, asgecific author will serve as
moderators in the association between violent vighaoe exposure and behavioral

aggression.
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Each moderator was divided into two subgroups ¢atera dichotomous
categorical variable. The first moderator, realwnthe violent video game, was defined
by whether the aggressive video game took plaeepiliausible setting and scenario that
was synonymous to settings and scenarios fourmtewts real world. The same realistic
and unrealistic definitions were applied for assesthe realism of the non-violent video
games, only the non-violent games were considersgdad of the violent games. Next,
the neutral stimuli were evaluated for competite®n A competitive game was defined
as one in which the player faced rival oppositishere the goal was to beat or overcome
an opponent. Finally, studies where Craig A. Andergas listed as an author created

one subgroup and the other contained studies ithatod list him as an author.
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HYPOTHESES

It is hypothesized that (a) studies including tadiviolent video games will have
a stronger relation with aggression than studiasuked unrealistic games because of the
similarity between the video games and real-lifecdntrast, (b) studies containing
competitive non-violent video games will producerearousal than non-competitive
non-violent video games and this will produce akeeaiolent video game-aggression
relation. (c) It is unclear why realistic and urigg&c non-violent video games would
differ, but their relations may have important piead implications for future research.
(d) Craig A. Anderson demonstrated his supporhfgher violent video game
regulations, and has been accused of promotingg@&rsda through his research
(Brownback, 2000). If such an accusation is troentone would expect that the
association between violent video games and aggreg®uld be larger for studies that

he helped conduct.
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METHOD

Completion of this study was done in four phasast,Fall published studies
involving a true behavioral measure of aggressibitivwere identified as “best
practices” according to Anderson et al.’s (2013thpactices coding frame were
collected and coded for moderating characterisBesond, it was assumed there is more
than one population effect size for the samplebafst practice” effect sizes, one for each
moderator subgroup. To test this assumption a feféztts model meta-analysis was run
to test for significant heterogeneity between dffezes. Third, a random-effects model
meta-analysis was run to estimate the average atpuleffect size for the relation.

Then, group differences were tested for each moaolevariable using a random-effects
meta-analysis. The prograBomprehensive Meta-Analysias used for all calculations

and analyses.

Literature Search and Coding Procedures
Published studies identified as best practiceésarsupplemental packet for
Anderson et al. (2010) that contained an experiadenéthod and a measure of
behavioral or physical aggression were collecteded for moderator characteristics,
and all statistical information reported regarding treatment effect for exposure to

media violence on aggression was recorded for stacty.
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Meta-Analytical Procedures:
Assessing Homogeneity Using a Fixed-Effects Model

In order to synthesize the information obtainexhfreach study the individual test
statistics were converted into common effect sieeiowing previous research, the data
were converted into correlation coefficients, dexdbyr, for each study. Cohen (1988)
indicates a smalflis £.10, a medium is £.30, and a largeis £.5. Next, the homogeneity
of the sample of effect sizes was tested with edigffects model meta-analysis and the
Q statistic. Fixed-effects models assume the onlyoof effect size variation is due to
sampling error and the sample of effect sizes mdgeneous, without additional
unexplained variance. Tl statistic determines whether the variance betvgagties is
greater than would be expected by chance and faEntine sample of effect sizes as
homogeneous or heterogeneous. A signifi€astatistic signifies a heterogeneous
sample, such that unexplained variance is not distyso sampling error (Cooper,

Hedges, & Valentine; 2009).

Meta-Analytical Procedures:
Random-Effects Model Meta-Analysis
Random-effects model meta-analyses differ froradbeffects models in the
between-study variance that is accounted for uratetom-effects models. Whereas both
models consider within-study variance (sampling®rrandom-effects models also

calculate a constant between-study variance, whiaked to minimize the differences



14

between the multiple population effect sizes. Thakes random-effects models more
conservative by creating larger summary statistitis wider confidence. The summary
statistics calculated were pooled effect sizesptdghags +, which is the average effect
size for a group of effect sizes, or an estimata pbpulation effect size. Moderator
analyses examined the extent to which the modesatogroup confidence intervals
overlap using th€(between) statistic. This process was completegdch moderator

individually (Cooper, Hedges, & Valentine; 2009).
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RESULTS

Examination of the “best practice” studies inclddie Anderson et al. (2010)
identified 27 studies with experimental designs degendent measures of behavioral or
physical aggression. Of these studies, thirteerewet included in the current analyses
because they were written in Japanese and werélisiped, making their attainment
difficult. The thirteen remaining independent sa@sptonsisted of 1,574 participants.
Two independent raters coded the thirteen stuaiesrding to the moderator subgroup
definitions and came to an initial agreement oB%9%. The two disagreed upon cases
were and discussed until an agreement was reasfted agreement between the raters
was obtained, the sample was explored and the ratiemwere examined.

In order to determine the appropriate model of raetalysis for the sample, a fixed-
effects model meta-analysis was used to examinebeneity. Then, the summary
statistic was estimated, and a threat to validig wonsidered. The summary statistic
provided by the fixed-effects model estimated agrage effect of+ = .23 within the
heterogeneous samp(@(12) = 69.216p < .001. Hence, a random-effects model was
chosen to be the appropriate model for all othearaealytical analyses. The random-
effects model resulted in an average populatioeceffize of r+ = .26 < .001, for the
relation between exposure to media violence andeagpn. Next, the fail-safewas
calculated to examine whether the data were frgriblication bias (the file drawer

problem), an inflated summary statistic resulting research journals being more likely
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to publish studies with significant findings thasignificant findings, which is a
common threat to the validity in any meta-analyBigblication bias was not evident in
the sample, the fail-safe= 298, meaning 298 additional studies with nuluteswould

be required to reduce tlpevalue to an insignificant level.

Moderator 1: Violent Video Game Realism
Interestingly, the seven studies containing umsgealviolent video games
produced the largest average effect on aggression,33,p < .001, and the only
insignificant effect was found in the six studiemtaining realistic violent video games,
r+ =.18,p = .07. However, the difference between studiesatoimg realistic and
unrealistic violent video games was not signific&(il) =1.448p = .229. Appendix A
contains the upper and lower bounds for confidemteevals, z-values, angtvalues for

their respective pooled effect sizes.

Moderator 2: Non-violent Video Game Realism
The relations found when the studies were grolgased on realistik(E 6) and
unrealistic k = 7) non-violent video game characteristics ddteonly slightlyr+ = .28,
p<.01land+ =.24,p < .01, respectively, and were not significapfl) = .081p =

.776. Results from the analysis can be found inefyoipx B.
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Moderator 3: Non-Violent Video Game Competitiveness
The average effect found in studies that contagoedpetitive non-violent video
gamesKk = 5) was approximate to the effect found when ocompetitive non-violent
video gamesk = 8) were usedrf = .25,p< .05 and+ = .27,p < .01, respectively),

Q(1) =.012p =.914. Appendix C displays these results.

Moderator 4: The Anderson Effect
Studies where Craig A. Anderson was listed as #moawere found to have a
smaller effectk=7;r+ = .23,p < .01) than studies authored by othé&rs G;r+ = .30,p
<.01). However, the Anderson Effect was not pratbenough to serve as a moderator
in the relation between exposure to video gameewice and aggressioQ(1) = .307p =

.580. Appendix D displays these results.
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DISCUSSION

The current study found effects similar to thosgorted in previous meta-
analyses. Anderson (2004) reported an averaget effee = .25, Anderson et al. (2010)
found an average effect of = .24, and the current study reported an avee#iget ofr+
= .26. These congruent findings demonstrate thab®xre to violent video games
compared to non-violent video games is associatédhigher degrees of aggressive
behavior. In Anderson’s two previous meta-analysesjy type and study quality were
found to be moderators; however, characteristiete@ to the video games content were
not. Consistent with Anderson et al. (2010), theent meta-analysis found no
significant moderators regarding type of video game

Three interesting key findings were reported ingdheent meta-analysis. First,
the realistic violent video game subgroup produz@dn-significant effect size and the
unrealistic subgroup produced a significant effegen though the difference in effect
sizes of the subgroups was not found to be sigmficSpecifically, those who played
unrealistic violent video games did exhibit a higtegree of aggressive behavior than
non-violent video game players, whereas individwdle played realistic violent video
games did not. Consequently, the lack of a sigmificifference in effect sizes may
implicate a Type Il error in the realistic violantleo game subgroup. Perhaps @he
statistic was too conservative of a measure fa¥ssssg the difference in effect sizes

between the realistic and non-realistic violeneadjame subgroups.
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Second, the non-violent video game subgroups narassociated with varying
levels of aggression. Interestingly, consideratbnon-violent video game
characteristics raises questions about what dtheesiolent video game effect on
aggression. Do those playing violent video gamesine more aggressive, do those
playing non-violent games become less aggressiath? One major limitation of the
literature is a lack of data pertaining to baselewels of aggression in the absence of
video game play.

Finally, the findings were not consistent withlaim of possible bias in
Anderson’s primary research studies. Anderson’s/lmdadesearch actually produced a
smaller average effect than did the research @rstihus, there is no evidence that
Anderson is promoting a violent video game regafaagenda through compromised
primary research. Anderson’s studies also contdegslunexplained between-studies
variance than the other researcher subgrup 000 and? = .129, respectively), which
suggests the average effect found from his reseaight be confounded with less

extraneous variables than the research of others.

Practical Implications
The results of the present meta-analysis may éfiligs guiding decisions of
parents, policy makers, and researchers dealirfgquiéstions about the effects of
playing violent video games on children’s behavidre apparent popularity of video

game play among children and adolescents meanstpdaee decisions about which
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games to buy (or not) for their children. The pregadings suggest that children
playing violent video games are more likely to behaggressively than children who
play non-violent games. If one decides to purclaag®lent video game but hopes to
minimize game influence on aggressive behavion the present results suggest one
may want to consider choosing a more realisticevibl/ideo game than an unrealistic
violent video game. Policy makers may also wantde these data to determine whether
resources and regulation should be differentlycalied to different classes of violent

video games.

Limitations

The current meta-analysis was limited by the catian of moderators and the
inability to include the entire body of researcharding exposure to violent video games
and behavioral aggression. It is common for metdyses to examine categorical
moderator variables, even though there may be ®gnding overlap between the
variables that cannot be controlled for. For exiamnp the present meta-analysis the
realistic non-violent video game subgroup contaifoenl studies with competitive non-
violent game characteristics that were unable todmgrolled for. It is unknown if the
competitive characteristics affected the associdtond for the realistic non-violent
subgroup. Similarly, the subgroups of the theoatticoderators examined in the present
study shared a degree of variance with those exammthe past and will inevitably

contain a portion of variance that will be accodrfiar by potential moderators examined
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in future research. For example, if one chose torere the effect of aggression on
exposure to violent video games that varied indixgree they appeared visually realistic
(e.g., games in standard definition versus higindefn, games differing in image pixel
number), several video games labeled as realistiza present study would be labeled as
unrealistic under the visually realistic definitiddowever, some video games would be
labeled as realistic under both definitions, resgltn a degree of overlap in the two
approaches to conceptualizing realism.

Also, the current research was limited in samiae.<s'he addition of the fourteen
irretrievable independent samples would have pexvial more accurate estimate of the
summary statistics and the moderator subgroupn@em However, doing so may have
increased the amount of non-rigorous data includede analysis, which may have

obfuscated the effects of the moderators.

Future Research
The present analysis offers several suggestiarfsitiare research. First, there
was some evidence that unrealistic violent vidangmmay increase aggression to a
greater extent than realistic violent video gan@Emsequently, further research should
attempt to clarify whether this is indeed the c&s=rond, future research is also needed
to determine aggression following exposure to vibend non-violent video games
relative to a base-line (no exposure) group. Sucaralysis would contribute to an

understanding of the behavioral dynamics providedxposure to violent video games.
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Third, future research may benefit from quantifywragiables according to a more
continuous scale of measurement. Such quantificaibald be subjective (e.g., use a
continuous rating scale of realism) or objectivg.(enumber of different violent acts
players can inflict on game characters). This fofrquantification might prove
beneficial in illuminating the potential role of mherators such as amount of violent
content, controller complexity, realism, and thgrée the game player relates to the
character.

The use of meta-analysis for examining bias mayguseful in instances where
such bias has previously been claimed. The appradapted here can demonstrate an
absence of empirical bias in primary researchr(adniderson’s case), but cannot prove
the existence of such bias. Other factors musbhsidered before accusations of bias
are made if the analysis resulted in an alignmetwéen the size of the average effect
size and the bias one is accused of. Using thisoapp to examine issues of bias also
cannot speak to bias in the design or implememtatiemther meta-analyses (Ferguson &

Kilburn, 2010).
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Table A-1

Violent Video Game Characteristics: Realistic verslnrealistic

Test of null (2-

Violent Video Game Effect size and 95% interval Tail) Heterogeneity
Characteristics K Point estimate LL UL z P Q df (Q) P
Random effects

analysis

Realistic 6 0.176 -0.016 0.356 1.799 0.072

Unrealistic 7 0.326 0.162 0.472 3.801 0.000

Total within

Total between 1.448 1.000 0.229

Overall 13 0.258 0.107 0.397 3.307 0.001

Note. Effect sizes were measured asL = lower limit and UL = upper limit.

ve
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Table B-1
Non-Violent Video Game Characteristics: Realisecsus Unrealistic

Non-Violent Video Test of null (2-

Game Effect size and 95% interval Tail) Heterogeneity
Characteristics K Point estimate LL UL Z P Q daf(Q) P
Random effects

analysis

Realistic 6 0.281 0.088 0.453 2.827 0.005

Unrealistic 7 0.245 0.079 0.398 2.874 0.004

Total within

Total between 0.081 1.000 0.776
Overall 13 0.260 0.136 0.377 4.021 0.000

Note. Effect sizes were measured asL = lower limit and UL = upper limit.

9¢



APPENDIX C

Table C-1
Non-Violent Video Game Characteristics:
Competitive Versus Non-Competitive

27



Table C-1

Non-Violent Video Game Characteristics: Competitigesus Non-Competitive

Non-Violent Video

Test of null (2-

Game Effect size and 95% interval Tail) Heterogeneity
Characteristics K Point estimate LL UL Z P Q df (Q) P
Random effects

analysis
Competitive 5 0.252 0.043 0.439 2.357 0.018
Non-Competitive 8 0.266 0.105 0.413 3.202 0.001
Total within
Total between 0.012 1.000 0.914
Overall 13 0.260 0.134 0.378 3.974 0.000

Note. Effect sizes were measured asL = lower limit and UL = upper limit.
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Table D-1

The Anderson Effect

Test of null (2-

Effect size and 95% interval Tail) Heterogeneity
The Anderson Effect K Point estimate LL UL 4 P Q df (Q) P
Random effects
analysis
Anderson 7 0.230 0.066 0.383 2.722 0.006
Other 6 0.297 0.116 0.459 3.166 0.002
Total within
Total between 0.307 1.000 0.580
Overall 13 0.260 0.139 0.373 4.138 0.000

Note. Effect sizes were measured asL = lower limit and UL = upper limit.

o€
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Studies Used in the Meta-Analysis

Anderson, C. A., & Carnagey, N. L. (2009). Caudtdats of violent sports video games
on aggression: Is it competitiveness or violenttent?Journal of Experimental
Social Psychology, 4531-739.

Anderson, C. A., Carnagey, N. L., Flanagan, M.,jBerin, A. J., Eubanks, J., &
Valentine, J. C. (2004). Violent video games: Sieeiffects of violent content on
aggressive thoughts and behavisdvances in Experimental Social Psychology, 36,
199-249.

Anderson, C. A., & Dill, K. E. (2000). Video gamasd aggressive thoughts, feelings,
and behavior in the laboratory and in lideurnal of Personality and Social
Psychology, 78772—790.

Anderson, C. A., Gentile, D. A., & Buckley, K. 2Q07).Violent video game effects on
children and adolescents: Theory, research, andipyiolicy. New York, NY:

Oxford University Press.

Anderson, C. A., & Murphy, C. R. (2003). Violentieio games and aggressive behavior
in young womenAggressive Behavior, 2823—-429.

Ballard, M. E., & Lineberger, R. (1999). Video gamelence and confederate gender:
Effects on reward and punishment given by collegéemSex Roles, 4541-558.

Barlett, C. P., Branch, O., Rodeheffer, C., & HarR. J. (2009). How long do the short-

term video game effects laskggressive Behavior, 3325-236.
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Bartholow, B. D., & Anderson, C. A. (2002). Effectbviolent video games on
aggressive behavior: Potential sex differendearnal of Experimental Social
Psychology, 38283-290.

Bartholow, B. D., Sestir, M. A., & Davis, M. D. (B8). Correlates and consequences of
exposure to videogame violence: Hostile personaitypathy, and aggressive
behavior.Personality and Social Psychology Bulletin, 3573-1586.

Carnagey, N. L., & Anderson, C.A. (2005). The ef$eaf reward and punishment in
violent video games on aggressive affect, cognitonl behavioPsychological
Science, 16882-889.

Ferguson, C. J., Rueda, S. M., Cruz, A. M., FerguBo E., Fritz, S., & Smith, S. M.
(2008). Violent video games and aggression: Caesationship or byproduct of
family violence and intrinsic violence motivatio@?iminal Justice and Behavior,
35,311-332.

Irwin, A. R., & Gross, A. M. (1995). Cognitive termpviolent video games, and
aggressive behavior in young boysurnal of Family Violence, 1337-350.
Schutte, N. S., Malouff, J. M., Post-Gorden, J.&Rodasta, A. L. (1988). Effects of
playing video games on children’s aggressive ahdrdiehaviorsJournal of

Applied Social Psychology, 1854—460.
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