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Introduction
After taking into consideration numerous characteristics of the child and the
environment, including risk and protective factors, research clearly shows that
media violence consumption increases the relative risk of aggression. (Media
Violence Commission, International Society for Research on Aggression,
2012)

Many factors are known to be risk factors for increased aggressive behavior,
aggressive cognition and aggressive affect, and reduced prosocial behavior,
empathy and moral engagement, and violent video game use is one such risk
factor. (American Psychological Association, 2015)

Researchers found there was a significant association between exposure to
media violence and aggressive behavior, aggressive thoughts, angry feelings,
and physiological arousal. (American Academy of Pediatrics, Committee on
Communication and Media, 2016)

Does playing violent video games lead to aggression and violence? The con-
troversy on the harmful effects of violent video games still persists. Game
industries claim that it is a both a fact and a common sense that video games
are not related to violence (Entertainment Software Association, 2019).
Some critics of video game violence research also argue that video games
have been wrongly scapegoated for violent real-life incidents such as mass
shootings, and that video games should not be blamed for real-life violence
(Ferguson, 2019).
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Nonetheless, studies from the behavioral sciences consistently reveal that
violent video games significantly increase the risk of aggressive behavior,
aggressive thinking, and aggressive feelings, and that media violence in
general has similar effects (Anderson et al., 2003, 2010; Mathur & Vander-
Weele, 2019; Prescott et al., 2018). Indeed, every major comprehensive
review by scientific societies yields the same conclusion as that offered in the
opening epigraphs. For a list of such reports, see http://www.craiganderson.
org/wp-content/uploads/caa/StatementsonMediaViolence.html).

Amid such mixed opinions, one may wonder: Why do these controversies
exist? This chapter focuses on why (and how) some research studies fail to
find significant violent video game effects on aggression. By examining key
reasons behind a "no effect" conclusion, this chapter also provides guidelines
for how such controversies in many scientific domains could be resolved.

Why Such Controversies Exist
Evidence Based on the Three Main Types of Scientific Studies
Many arguments about violent video games and aggression center on sci-
entific studies, mainly from the disciplines of social sciences. There are
different ways to study the effects of video game violence. In most cases,
researchers conduct one of three types of studies: in-lab experimental studies,
questionnaire-based cross-sectional studies, or long-term studies that look
into changes in video game effects over time.

Experiments. Experimental studies usually are conducted in controlled
laboratory settings. In a typical violent video game experiment, participants
are randomly assigned to play a violent (e.g., Grand Theft Auto) or a nonvio-
lent video game (e.g., Pinball 3D).' After the participants finish playing the
assigned video game(s), participants are mildly provoked and then given an
opportunity to behave aggressively. If the group that played the violent video
game behaves more aggressively than the group that played a nonviolent
video game, researchers can infer that the violent video game has caused an
increase in aggression because the game is the only factor that was different
between the groups.

A team of researchers led by Gabbiadini (2014) conducted an experimen-
tal study that looked into the causal relationship between violent video game
play and aggression. The researchers randomly assigned high school students
into two different groups: (1) violent video game group (GTA San Andreas or
GTA III), or: (2) nonviolent video game group (Pinball 3D or Mini golf 3D).
The participants were told that the objective of the research was to investi-
gate whether playing video games could influence their cognitive abilities.



The 7 +1- 2 Deadly Sins of Video Game Violence Research t i  2 1

A cover story like this is often used to reduce suspicion and bias in respond-
ing. In fact, the "cognitive abilities" task measured aggressive behavior.

Participants practiced and then played their assigned game for 45 min-
utes. Afterwards, the participants' aggression level was measured using
the competitive reaction time task (CRTT), which is a commonly used,
well-validated measure of aggression (e.g., Bartholow & Anderson, 2002;
Giancola & Parrott, 2008; Hyatt et al., 2019; Konijn et al., 2007; Taylor,
1967). When used correctly, participants in CRTT studies are told that they
will play a game against another person. The game consists of several reac-
tion time contests, in which the winner can deliver an obnoxious noise blast
to the loser. The winner chooses how loud the noise blast is, ranging from
no noise at all to painfully loud.

In actuality, there is no real opponent; the computer determines which
"contests" the participant loses (and thereby is blasted by the fake opponent)
and wins (and thereby can blast the fake opponent). Giving loud noise
blasts to the opponent is a safe form of aggressive behavior. In this study, the
researchers found that those who played violent video games delivered sig-
nificantly louder noise blasts than those who played nonviolent video games.
Thus, it could be concluded that violent video games increased aggressive
behavior in this short-term setting.

Cross-sectional correlational studies. Another common method is ques-
tionnaire-based cross-sectional studies. Participants (and sometimes parents,
peers, or teachers) complete a set of questionnaires that include at least one
measure of violent video game exposure and one measure of the participants'
tendency to behave aggressively. The questionnaires usually gather addi-
tional information about the participants, such as gender, socioeconomic
status (SES), and parental relationship to see whether theoretically relevant
variables are also related to violent game playing.

Siyez and Baran (2017) surveyed 318 middle school students to determine
whether frequency of playing violent video games was associated with aggres-
sive behaviors. Students reported their three favorite games and completed
an aggression questionnaire that asked whether they have previously engaged
in a list of aggressive behaviors, such as having a gang fight. The researchers
categorized the games reported by the students as "prosocial," "neutral," or
"aggressive." The results showed that students who frequently played at least
one violent game were more likely to engage in aggressive behaviors than
those who did not play such games.

Cross-sectional studies allow researchers to understand associations
between violent video games, aggression, and other measured variables.
By themselves, such studies do not prove that violent game play causes
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increased aggression. In any specific study of this type, it is entirely possible
that factors such as growing up in a poor family might cause a person to
become both highly aggressive and to prefer violent video games over others.

Nonetheless, sets of cross-sectional studies that test theoretically-based
alternative explanations (such as low SES) can lend strength to the violent-
games-increase-aggression hypothesis, but more importantly, they also can
contradict a causal hypothesis if no theoretically-predicted relation is found.

Longitudinal. Longitudinal studies often are similar to cross-sectional
ones, in that various measures of video game habits, aggressive behaviors,
and other theoretically relevant characteristics are assessed about the par-
ticipants. They are often by self-reports, but also by parents, teachers, police
records and so on, in the same way as cross-sectional studies. However, in
longitudinal studies the key measures (such as aggressive behaviors in the
past six months) are measured repeatedly over time (from several months
to years).

The main goal of longitudinal studies is to see how people change, to
help address which changes in variables come before others (and therefore
remain plausible causes). Longitudinal studies, therefore, can help to answer
the "chicken-and-egg" question. Specifically, such a study might see whether
people who play violent video games become more aggressive as time passes,
even after statistically controlling for how aggressive they were earlier in
their lives. In this way, longitudinal studies can do a better job at testing
whether or not habitual violent game play causes later aggressive behavior
tendencies.

Gentile et al. (2014) assessed 3,034 children and adolescents from
Singapore over three years. Among other measures, participants reported
gaming habits, aggressive behaviors, and aggressive cognitions three times.
High amounts of violent game play in year 1 predicted increased aggressive
thoughts, which in turn predicted increased aggressive behaviors at year
three, supporting the hypothesized causal long-term effect of violent video
games on aggression. Obviously, we know that aggressive behavior at year
three could not cause amount of violent gaming at year one, which elimi-
nates the ambiguity about causal direction inherent in most cross-sectional
studies.

Summary of evidence. This section has briefly described and given exam-
ples of the three main types of research used by scientists to study how violent
video play may be related to aggressive behavior. Keep in mind that no single
study (in psychology or any other science) can definitively answer all key
causal questions. The strongest evidence that some environmental feature
causes a specific outcome—such as smoking causing lung cancer—requires
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multiple studies using different methods that, despite their differences, still
converge on the same finding.

Substantial numbers of research studies of different types have converged
on the finding that there is a causal effect of violent game play on aggression
for children and adolescents (AAP Committee on Communications and
Media, 2016; APA Task Force on Violent Media, 2015; Calvert et al., 2017;
Media Violence Commission, International Society for Research on Aggres-
sion, 2012). A much smaller research literature shows similar convergence
on the link between media violence and violent behavior (e.g., Anderson et
al., 2010).

However, as noted at the beginning of this chapter, some scholars (and
companies that sell violent media) assert that there is no causal relationship
between violent video games and aggression or violence. They often back
this assertion by citing a few research studies that have found no effect.
Ii playing violent video games in general leads to an increase in aggression,
how can there be studies that do not show such an effect? The next section
presents seven possible "sins" committed by researchers that could lead to a
'̀ no effect" finding.

How to Be Critical of the Critical Position Science grows through critical
examination. "Critical" means thoughtful assessments of the strengths and
weaknesses of the research literature, not nasty comments about studies or
researchers. Critical assessments of existing media violence research have
helped make the research base stronger.

Nonetheless, there is a need to be critical of the critics, and not assume
that all criticisms are equally valid. There are numerous flaws with some
al the arguments used to deny that violent screen media (including video
games) can increase the likelihood of aggressive behavior. What follows is
not an exhaustive list, but this list can help to make examination of the sci-
ence more accurate.

Several introductory points must be kept in mind. First, in any field of
science, not all studies will produce the same results. Even the most well-
established causal relations (e.g., smoking and lung cancer) do not appear
in all studies. A study that fails to find the same effect that most studies
find does not disprove that effect. It does invite close examination of both
that study and of the larger research literature, but it cannot be seen as
conclusive.

Second, one of the reasons for variability in results is that in every study
there is a degree of randomness (or error) in the measurement of key vari-
ables, in the selection of research participants, even sometimes in the assign-
ment of participants to experimental conditions.
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Third, some studies are poorly designed, poorly executed, poorly ana-
lyzed, and/or poorly interpreted. This third reason characterizes many of the
studies that those who most vociferously deny the effects use as support for
their position. This chapter summarizes a number of these commonalities as
"Seven Deadly Sins" in media violence research.'

Sin 1: Small Sample Size
One common reason for failure to find a statistically significant effect of
video game violence is use of a too-small sample size. A study of three smok-
ers and three nonsmokers cannot conclusively prove or disprove whether or
not smoking causes cancer. A study with a small sample size is considered
underpowered; it lacks the ability to accurately assess whether there is truly
an effect.

In a sense, a small sample size is like using just your eyes or a hand-held
magnifying glass to look for micro-organisms in a drop of pond water. Just
because you cannot see them does not mean that they are not there. Alterna-
tively, a large sample size is like using a microscope to look for small objects.

Given the likely size of the media violence effect that has been docu-
mented across several meta-analyses (e.g., Anderson et al., 2010; Ferguson,
2007), the minimum sample size needed for an experiment is 100 people
per condition—that is, i f  you are testing a violent game compared to a
nonviolent game, the minimum needed is 200. If you are further interested
in whether boys are more affected by violent games than girls (or if younger
children are more affected than older children), the number of participants
needs to be more than doubled for each of these additional considerations in
order to have high confidence in the study results (e.g., sufficient statistical
power).

The same sample size deadly sin applies to cross-sectional and longitudi-
nal studies as well. Generally speaking, cross-sectional studies of video game
effects should include at least 200 participants, and longitudinal studies
should have even more.

Many studies that fail to find significant results have samples that are
much too small, which is surprising because the strength of the media vio-
lence effect (i.e., the effect size) is widely known, so that the researchers
could have considered having a larger sample size for a more accurate assess-
ment. It could be difficult in a practical world to have studies of 200-1000
participants. Yet the odds of a null result skyrocket without a sufficient
sample size, not because there is no effect, but just because there is not suf-
ficient statistical power to find it. This is not, however, the only problem
with small sample sizes.
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Consider a hypothetical example: suppose a researcher recruited 10 par-
ticipants and randomly assigned them (with a coin toss) to play either a
violent or a nonviolent game for a few minutes, after which they complete a
CRTT aggression measure. Suppose the results show that the violent game
condition participants behaved slightly less aggressively than those in the
nonviolent game condition, but not significantly so.

Does this study result demonstrate that violent game play does not affect
aggression? Is it not possible that just by chance, four of the five participants
in the nonviolent game condition were people who typically aggress against
others whenever possible, and that only two of the five in the nonviolent
game condition were high aggressive individuals? Is it likely that the coin
toss did not "equalize" the two groups prior to the experimental manipulation
of which game they played?

The answer is yes; it is quite possible for this to happen, just as it is quite
possible to get four heads out of five tosses of a coin. Thus, even if the truth
is that playing a violent video game increases aggression for a brief period
of time, a small-sample study may fail to find such an effect because of the
randomization failure combined with the fact that trait aggressiveness (e.g.,
average everyday level of aggression) leads to relatively more aggression in
most situations.'

In contrast, large sample sizes reduce the likelihood of such randomiza-
tion failures. For example, you are much less likely to get 80% heads when
sou toss a fair coin 200 times than when you toss it only 10 times. Similar
sample size problems exist with cross-sectional and longitudinal research as
well. problems involving sampling bias, measurement error, and other issues
too boring and technical for this short chapter.

In sum, researchers and consumers of research must be careful when
mterpreting results from studies that employ small sample sizes. Small-
sample studies should not be totally ignored either, because their results can
be combined with the findings of other similar studies using meta-analysis
techniques; the resulting larger combined samples can be informative. Over-
interpreting single studies with small samples, however, is a common deadly
scientific sin.

Sin 2. Inappropriate Experimental Stimuli
A second common reason for null effects results from poor selection of games
to compare in experiments. As discussed previously, researchers conducting
an experimental study randomly assign participants into at least two condi-
tions: a violent game or a nonviolent game condition. In some studies, vio-
lent and nonviolent games conditions have been mismatched, such that the
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so-called nonviolent games did in fact contain considerable violent content
(e.g., Brady & Mathews, 2006; Elson et al., 2015; Tear & Nielsen, 2014).

For example, some researchers might choose a nonviolent game based
on the game's industry-based rating as being appropriate for children, rather
than on actual content in the game. In reality, the majority of popular "chil-
dren's" and "teen" games have a lot of violent content (defined as characters
trying to harm other characters; Gentile, 2008). In studies that use industry
ratings instead of actual violent content, it is not surprising that the two
experimental conditions do not yield different levels of aggression, because
in both conditions the participants played games with violent content.
In other words, there was no real nonviolent game control group.

Sin 3. A Poor Cover Story/No Suspicion Check
Ensuring that research participants remain ignorant of the true research
purpose (i.e., violent video game effect on aggression) is crucial in obtain-
ing valid results. One study found that participants who play a lot of violent
video games, and therefore want to believe that there are no harmful effects,
behaved less aggressively in the study when it was obvious that the study was
about gaming and aggression than when they didn't know that (Bender et
al., 2013).

In other words, garners who would feel uncomfortable believing in a harm-
ful effect of violent video games may purposely distort their behavior (includ-
ing rating scales) in such a way to minimize the effect, if they know or guess
the true purpose of the study. To prevent such response bias, researchers must
use an adequate cover story to make sure that participants are not aware of
the true research hypothesis.

Recall that in the study by Gabbiadini et al. (2014) the participants were
told that the purpose of the study was to examine the relationship between
video games and cognitive abilities (whereas, in fact, it was to see whether
violent video games increase to aggression), and that they would play a com-
petitive reaction time game afterwards (which is actually used to measure
aggression); these are examples of a cover story.

Unfortunately, sometimes researchers are not very clever in concealing
the true research purpose, by use of a poor cover story, or even worse, by
revealing the true purpose in the study title ("Violent video game effects on
aggression") or in the consent form. Some of the most-cited null-results stud-
ies don't even report whether a cover story was used, let alone participant
suspicion about the purpose of the study.

A study could be poorly executed even if there is a cover story. Having
a cover story is not sufficient, because there often will be participants who
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are suspicious, especially since game research has often been the subject of
popular discussion and debate.

For this reason, researchers need to assess suspicion, perhaps by question-
ing participants after they complete the study. If it turns out that a sub-
stantial portion knew or guessed the real purpose, the whole study becomes
uninterpretable. If it is an only a small subset who guessed the purpose of the
study, tests can be performed to see whether suspicion invalidates the results.

Sin 4. (Wrong) Variables Are Measured (Wrongly)
Another way to "ruin" a research study is to use poor measures. There are
several versions of this problem. Many studies rely heavily on questionnaires,
and many must be administered within a tight time schedule. Therefore,
researchers like to keep questionnaires brief. This becomes a problem when
too few questionnaire items are used to measure key variables.

For example, using one, two, or even five-question measures of violent
game experience (e.g., "How violent is your favorite game?) tend to yield
weak measures of the complex concept "violent video game exposure."
Smcial standard and well-validated measures exist, each of which includes
ins of specific questions that adequately assess violent video game exposure
(see Busching et al., 2015). The same "too few items" problem applies to all
..oix.epe, one wishes to measure, including aggression.

Similarly, researchers sometimes fail to measure the most appropriate vari-
alcle_ For example, some failed studies did not measure violent game exposure
at all, but instead only assessed total time spent playing any type (violent or
nonviolent) of game. It doesn't matter how many items are used in this case;
if the items don't measure the correct variable, the measure is invalid for the
intended purpose.

A more subtle version of failing to measure the most appropriate vari-
able often appears in measures of aggression. Theoretically, violent video
games should have a larger impact on physical aggression (e.g., hitting other
people) than on relational aggression (e.g., spreading rumors). The type of
aggression most commonly modeled in violent games is physical, not rela-
tional. Therefore, studies that measure the wrong type of aggression or that
muddle the measure by averaging a few physical aggression items with other
types of items are likely to underestimate the true violent game effects.

One article frequently cited by video game effects deniers used one item,
'arguing with friends" to measure aggression (Williams & Skoric, 2005).
Such a measure fails to meet minimum standards for several reasons, includ-
ing: (1) theoretically, aggression is defined as behavior intended to hurt the
other person, and friends usually argue without intent to actually harm their
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friend; (2) violent games most often model physical, not verbal aggression;
and (3) it has too few items to yield a reliable measure.

A more recent null-effect article used as an aggression measure a scale
that had been developed by other scholars to measure "strengths and dif-
ficulties," but not aggression (Przybylski & Weinstein, 2019). Most of the
items on this measure clearly were not measures of aggression. A recent
reanalysis of that data set using more appropriate measures and analyses
found the opposite effect, that violent video game exposure was posi-
tively associated with aggressive behavior (Miles-Novelo & Anderson, in
preparation).

Yet another common mistake is the use of a generally accepted measure of
aggression but in the wrong context (e.g., Teng et al., 2011). Trait measures
are designed to assess stable general personality tendencies, not moment-to-
moment states and behaviors. Playing a violent video game for 20 minutes
should not increase how many physical fights the participant had been in
during the past 6 months, but this error in using trait-like measures of aggres-
sion in a short-term context has happened frequently in null effect studies.

A final example concerns inappropriate use of extremely rare acts of
aggression. Being convicted of violent crimes, as shown in police records, is
quite rare for most of the populations that have been studied (e.g., children,
college students). Thus, detecting a "significant" effect of violent game expo-
sure on violent crime would require huge sample sizes, maybe 100,000, even
if there is a true effect.

Of course, one can't actually conduct experimental studies of violent
games on truly violent behavior, because one cannot ethically conduct such
studies. Imagine trying to do a study in which 3rd graders are randomly
assigned to play a violent or nonviolent video game for 30 minutes, and then
are given handguns and an hour of recess time so that the researcher can see
which group shoots the most classmates.4

Interestingly, large sample cross-sectional and longitudinal studies of
media violence and violent behavior have found significant effects on actual
violent behavior (e.g., DeLisi et al., 2012; Exelmans et al., 2015; Hull et al.,
2014). These studies tend to have very large samples and to use populations
at risk for violent behavior.

Sin 5. Statistical Errors
There are hundreds of different ways to conduct a statistical analysis. This is
because there are also hundreds of different types of data. Characteristics of
the data could differ based on how the scores are dispersed and whether the
scoring range is restricted, etc.
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Suppose a group of researchers asked 150 people to indicate how often
they showed their anger when they are frustrated, with possible answers
ranging from "never" to "always." Most of the respondents will report that
they show their anger some of the times, with only a few reporting never or
always, resulting in a score distribution that looks like the first graph (see
figure 2.1).

On the other hand, if the researchers ask 150 people to report how many
times they have been arrested for criminal assaults, a vast majority of them
will report that they have never been arrested, creating a score distribution
like the second graph (see figure 2.2).

As shown, the spread of the scores can differ drastically depending on
the variable being measured. Different statistical analyses should be used
to address such differences in data characteristics. However, sometimes
researchers fail to acknowledge different data characteristics and use a
statistical analysis that does not best fit the data, which may contribute to
distorted research findings.

Furthermore, researchers who conduct questionnaire-based cross-sec-
tional studies often collect additional information from the respondents,
such as gender and parental relationship. This is because researchers want
to statistically test whether violent video game play would still be associated
with aggression when these other variables are taken into consideration (that
is, have been statistically "controlled"). However, researchers often make
mistakes by choosing the wrong variables to control.

Number of respo

40

20

Never (1) R a r e l y  (2) Sometimes (3) O f t e n  (4) A l w a y s  (5)

Figure 2.1 Sco re  Distribution for Anger.
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140

105

Number of respa

70

35

0
None (0) O n e  (1) T w o  4 2 )

Figure 2.2 Score Distribution for Criminal Assaults.

Trait aggression

Three (31 F o u r  (4)

Bullying behavior

Figure 2.3a Relationship between Trait Aggression and Bullying Behavior.

One such mistake can be made when the researchers choose a variable
that is closely related to aggression. Consider the Venn diagram representing
the relations between violent game play, trait aggression (general aggressive
tendencies) and bullying behaviors in figure 2.3. Areas of overlap within the
circles represent the size of association (or correlation) of the variables.

Bullies are usually aggressive, because bullying behaviors include different
kinds of aggressive behaviors such as hitting, pushing, taunting, threaten-
ing, and spreading hurtful rumors (Salmivalli, 2010). Therefore, one should
expect there to be a close relationship between trait aggression and bullying
behaviors, as illustrated by the large overlapping area in figure 2.3a.

What about the relation between video game violence and bullying
behaviors while taking trait aggression into consideration (i.e., statistically
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controlling for it)? Because trait aggression and bullying behaviors are very
closely related (remember, they both include the same kinds of aggressive
behaviors), their association with video game violence will also be similar.

Hence, if researchers "control" for trait aggression when examining the
relationship between video game violence and bullying, the observed rela-
tionship between the two would be artificially smaller than what it should be
marked by area labeled a3 in figure 2.3b), because the researchers are now

excluding the association shared by trait aggression and bullying behaviors
with video game violence (see area labeled a2 in figure 2.3b).

This does not yield an accurate depiction of the relationship, because
the true relationship should be larger (the sum of both area a3 and a2 in
figure 2.3b). In other words, by controlling for one measure of aggression,
the researcher essentially has tested whether the effect of violent games on
aggression measure 1 is significant after controlling for aggression measure 2.

As shown, choosing the wrong variable as a "control" can greatly change
the outcome of a study. Indeed, the most appropriate test of whether video
game violence is related to aggression in this particular cross-sectional
study is the sum of a1 a2 and a3 in figure 2.3b. By considering only a3, the
researcher has thrown out the baby with the bath water. Most researchers
know this, but this statistical technique can be used to incorrectly make it
appear that there is no relation when in fact there is.

Another way researchers can make a mistake when selecting the variables
to control is to choose a variable that theoretically explains the link between
video game violence and aggression (called a mediating variable).

For example, research and theory shows that habitually playing violent
video games can increase physical aggression because repeated violent game

Trait aggression B u l l y i n g  behavior

Video game violence

Figure 2.3b Relationship between Video Game Violence and Trait Aggression, When
Bullying Behavior Is Put Into Consideration.
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play influences internal psychological factors that are themselves directly
linked to the risk of aggression, such as the belief that it is acceptable to use
aggression, or the tendency to think that other people are out to get them
(i.e., video game violence —0. aggressive thoughts —> aggressive behaviors).

Therefore, researchers should not control the mediating variable (aggres-
sive thoughts) when analyzing the relationship between video game vio-
lence and aggressive behaviors, because the aggressive thoughts variable is a
causal link between video game violence exposure and aggressive behaviors
(Anderson et al., 2007; Moller & Krahe, 2009).

Researchers can also make a statistical mistake by controlling a variable
that is closely related to the main predictor variable of interest. Research
shows that children who are exposed to a lot of video game violence also
tend to be exposed to a lot of television violence. Because of this overlap,
"controlling" for television violence in statistical analyses is not optimal,
because this process inappropriately minimizes the observed effect of video
game violence on aggression.

These are not the only statistical errors that can be made, but they are the
most typical in this area.'

Sin 6. Conceptual Errors
A commonly heard argument against violent game research goes as follows:
"My friends and I have been playing violent video games for years and we
haven't shot anyone!" This is likely a true statement; media violence by itself
does not turn normal, well-adjusted children into blood-thirsty murderers.

One common public misconception is that mainstream media violence
researchers claim that children will become school shooters or mass murder-
ers from playing violent video games. This is the result of false dramatiza-
tion by the popular media, which often quote politicians who blame video
games for mass shooting (e.g., President Trump's tweet on December 17,
2012: "Video game violence & glorification must be stopped—it is creating
monsters!").

However, media violence researchers do not make such extreme claims.
Instead, mainstream researchers routinely argue that playing violent video
games contributes to increasing the odds of behaving aggressively after
provocation, mainly by increasing other aggression risk factors, such as anger,
hostility, and viewing others as hostile entities (Plante et al., 2020).

Furthermore, video game violence researchers almost always focus on
aggression, not violence. Although aggression and violence are used almost
interchangeably in everyday life, they in fact convey two different mean-
ings. In social psychology, aggression is defined as "a behavior that is
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intended to harm another person who is motivated to avoid that harm"
(Allen & Anderson, 2017). In contrast, violence is defined as "an extreme
form of aggression that has severe physical harm as its goal" (Bushman &
Huesmann, 2010).

From these definitions we see that violence is a subset of physical aggres-
sion characterized by extremity, where severe bodily damage or death is
the goal. A child pushing his younger sister in anger is an act of aggression,
but not violence. A teen shooting a romantic rival is both aggression and
violence. Therefore, popular news headlines claiming that "research stud-
ies conclude that video games do not cause mass shooting" are inaccurate.
The studies do not measure mass shootings—most measure aggression.

Nonetheless, this milder level of aggression is still important, as parents
find out when they learn that their children is getting bullied at school, for
example. Additionally, having a habitual aggressive behavior problem is one
of the largest risk factors for later violence.

Sin 7. Interpretational Errors
Interpretation errors occur when people draw conclusions that are stronger
than warranted. A given cross-sectional correlation study may find that vio-
lent game play is not associated with aggression. It would be wrong to con-
clude that violent game play does not cause aggression from this one study.
Cross-sectional studies can only show whether violent video games and
aggression are related, not whether one causes another. Similarly, if violent
video game play was found to increase aggression in an ethical experimental
study, it would be wrong to conclude that extreme violence was caused by
video games.

Although a strong correlation between two variables is not strong evi-
dence of causation, it is also true that a lack of correlation is not strong
evidence for a lack of causation. As an overly simplistic example, people
know from experience that if you skip classes, you will get a worse grade than
you could have. However, if people were to graph the correlation between
the number of classes missed and grade, you may not see a strong relation,
perhaps because too few students in the sample skip classes, or because most
students skip at least a few classes.

As seen in figure 2.4, the points—which represent students—are scattered
all over the space without a distinct pattern. This does not mean that there is
no relation between attendance and grade; it may be that those who skipped
classes received extra tutoring, and thus the true relation is being masked.
This example illustrates how there could be a causal relationship between
two variables even though they are not statistically correlated.
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Figure 2.4 The  Relationship between Days Missed and Students' Grade.

Furthermore, people could make a mistake by using national data (e.g.,
population level data) to make sense of the effect of violent video games on
children (e.g., individual level data). Some argued that video games are not
related to mass shooting, because the United States is the only exceptional
country that has both high game sales revenue and violent gun deaths,
whereas other countries with high game sales revenue do not have high vio-
lent gun deaths (Chang, 2019).

Putting aside the fact that video game researchers do not usually focus on
the link between video games and violent crimes, this is an example why it
is not appropriate to use the population level data to explain individual level
processes. Statistics on violent gun deaths are not very useful in explaining
how violent video games may cause physical aggression because violent gun
death rates are affected by many other factors, such as regulations on fire-
arms, accessibility of guns, public safety, societal norms, culture, and so on.
That is, video games are not the single cause of violent crimes, and violent
crimes are not the sole result of video games.

In sum, there are many contributing causes to measures of population
level data. Therefore, population level data cannot be used to prove one
cause to be false (or true) at the individual level.6

Lastly, people make interpretation errors (and exciting news) by overem-
phasizing single studies, and this seems especially true when a study finds the
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opposite of what the preponderance of studies demonstrate. "Dog bites man"
is not newsworthy, whereas "Man bites dog" is.

As noted throughout the chapter, there are many reasons why a study may
obtain a null result. In truth, it is not hard to get a null result. Studies can fail
for many more reasons than just those described here. Unfortunately, some
critics of video game research focus on studies that find no effect of violent
games on aggression, publicizing the "no effect" study as more important,
while ignoring the hundreds of studies that do find significant effects.

Such biased interpretation often dampens the significance of well-con-
ducted studies that demonstrate the effect of media violence on children
and adolescents, and they miss the point that scientific questions are best
answered when considering the preponderance of data, not a few individual
studies. Meta-analyses and summaries by independent scientific and public
health organizations are therefore very important, because they can weigh
the overall effect even while considering the individual studies that find no
effects (e.g., American Academy of Pediatrics, Committee on Communica-
tion and Media, 2016; American Psychological Association, 2015; Media
Violence Commission, International Society for Research on Aggression,
2012).

Why Such Controversies Continue
This chapter has discussed seven reasons why studies can find no effect
despite the fact that the preponderance of over six decades of research
broadly demonstrates that media violence increases the risk of aggressive,
thoughts, feelings, and behaviors.

Despite meta-analytic and public health summaries indicating that media
violence exposure is one causal risk factor leading to aggression (e.g., Ameri-
can Academy of Pediatrics, Committee on Communication and Media,
2016; American Academy of Pediatrics, American Psychological Associa-
tion, American Academy of Child & Adolescent Psychiatry, & American
Medical Association, 2000; Anderson et al., 2010; Bushman & Huesmann,
2006; Media Violence Commission, International Society for Research on
Aggression, 2012; APA Task Force on Violent Media, 2015; U.S. Surgeon
General, 2001), many individuals still argue that there is no consensus on a
link between violent video games and aggression.

Why do they continue to make such claims? Psychological processes
behind science denial demonstrate many reasons why people cling to dis-
proven beliefs even in the face of strong contrary evidence (Prot & Ander-
son, 2019).
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Research from social psychology shows that people prefer receiving only
the information that confirms their own belief, and indeed tend to seek out
confirming information. This phenomenon is known as "confirmation bias."
By focusing on information that supports their preferred view, people easily
disregard evidence that support opposing views. Confirmation bias hinders
people from learning about the breadth of evidence that could potentially
change their beliefs.

Nonetheless, even after being given clear evidence that their belief is
incorrect, people still have an inclination to adhere to their initial beliefs
(e.g., Anderson, 2007; Anderson & Lindsay, 1998). They may even feel
offended if their belief was proven wrong.

Social psychologist Festinger (1957) used the concept of "cognitive dis-
sonance" to suggest that when people are forced to consider two contradic-
tory thoughts, the contradiction produces discomfort which motivates them
to reduce the discomfort. For example, when an important and frequently
enacted behavior (e.g., working for a tobacco company or selling violent enter-
tainment products to children) is reported to be harmful (e.g., causing cancer,
or harming children), one can reduce the dissonance either by changing the
behavior (quitting the tobacco or media company) or dismissing the evidence
of harm. It often is easiest to underestimate or dismiss the evidence harm.

Indeed, some people may come to believe that evidence results from a
secret scheme created by powerful agencies and figures. By engaging in such
conspiratorial thinking, people justify and uphold their preferred beliefs
while choosing to neglect contradicting evidence. This kind of belief perse-
verance contributes to continued denial of science. Note that these are nor-
mal psychological processes; those who engage in them are not necessarily
mentally unbalanced. In fact, because these processes are so natural it is hard
to guard against them, or even to notice when we fall prey to them.

Conclusion
The public controversy on video game violence will likely continue into the
future. How can these controversies be resolved? One key to the resolution is
scientific literacy. There are many sources of information (mostly from gen-
eral mass media) that convey inaccurate pictures of media violence research.
Do not rely on sensationalized media depictions of violent game research,
and do not be lured by catchy news headlines; become a careful reader who
can discern facts from opinions.

Furthermore, one should always refer back to the original research find-
ings to understand the actual study results, when possible. Mass media often
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dramatize study findings to attract people's attention. Often news articles will
claim that a study proved video games do not cause violence by referring to
a questionnaire-based cross-sectional study, which is inherently inaccurate
because one thing can still cause another even when they are not statistically
correlated, as this chapter has discussed.

In addition, no single study, no matter how well-designed, can "prove"
anything in science. People need to examine the full literature, recogniz-
ing the strengths and weaknesses inherent in different research designs.
Carefully reading the information from the primary source can decrease the
alteration of the facts and increases accuracy of the information obtained.

And last, one should not fall into the trap of confirmation bias. Readers
of the science studies should open themselves up to various sources of argu-
ment from different perspectives. In fact, one should actively seek informa-
tion that directly challenges their beliefs and biases. Cherry-picking only the
evidence that supports one's pre-existing belief just increases the polarization
of society, strengthening controversies rather than resolving them. This can
happen just as easily with a study that appears to demonstrate an effect as it
can with one that appears to show no effect.

Good science relies on being critical and discerning about all studies, and
:o be willing to re-evaluate your current opinions. Regardless of whether one
interprets the collected set of studies as demonstrating an important effect
or as an insignificant effect, one must make a fully informed decision after
a• thering as much data as possible, while bearing in mind the possible "sins"
that are frequently committed in media violence research.

Finally, note that we did not say that it is important to hear "both sides" of
this debate. That would be another sin—one of the false dilemma, a type of
reduction fallacy. Almost every important issue has far more than two sides,
and often more than one simple answer. Even calling this issue a "debate"
•  an error, as it implies two opposing sides of relatively equal validity, and
makes a reader assume that they must choose one. The truth is much more
nuanced than this, as is the research. You probably shouldn't believe anyone
who tells you otherwise.

Notes
1. Random assignment can be done by a coin toss or (more likely) a random

number generator. The main reason why experiments allow stronger causal
statements than other study types is that on average participants in the different
experimental conditions will be similar on characteristics (such as gender, socio-
economic background, personality) that might influence the outcome variable,
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even for characteristics that are not measured. However, there is no guarantee that
the experimental conditions in any specific study are in actuality equal on such
characteristics.

2. These same "sins" also occur in some studies that do find harmful effects, which
is why the best scholars in this (or any) area of scientific research take quality of
studies into account when summarizing the research literature (e.g., Anderson et al.,
2010).

3. Of course, such failures of randomization can also work in the other direction,
leading a researcher to find a significant effect even when there isn't really a true
effect.

4. Actually, one incredible study found a way to do something like this ethically
(Dillon & Bushman, 2017). A real handgun was hidden in a room with no ammuni-
tion and the firing pin removed. Children came to the study with a best friend or
sibling, and were randomly assigned to play a video game (Minecraft), either with
guns, swords, or no weapons. Children who played the game with guns or swords
(relative to those who played the nonviolent version) handled the gun for much
more time, and they more frequently pointed it at their friend or self and pulled the
trigger!

5. Actually, when done properly statistically controlling for mediating variables,
correlated outcome variables, and correlated predictor variables can be useful, by
helping the researcher to test more specific theoretical questions. For example, to test
whether aggressive thinking mediates the effect of violent video game exposure on
aggressive behavior, one can compare the association between violent game exposure
and aggression both without and with aggressive thinking statistically controlled. If
this association is larger when aggressive thinking is not controlled, then the data
support a mediation hypothesis.

6. This example also demonstrates "sin" 4 — Video game revenue is not an appro-
priate measure of violent game exposure. Sales might be more for non-violent games
in some countries, for example.
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