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This study investigated the effects of video game play on aggression. Using the General Aggression Model, as applied to video
games by Anderson and Bushman, [2002] this study measured physiological arousal, state hostility, and how aggressively
participants would respond to three hypothetical scenarios. In addition, this study measured each of these variables multiple times
to gauge how aggression would change with increased video game play. Results showed a significant increase from baseline
in hostility and aggression (based on two of the three story stems), which is consistent with the General Aggression Model. This
study adds to the existing literature on video games and aggression by showing that increased play of a violent first person shooter
video game can significantly increase aggression from baseline. Aggr. Behav. 33:1–12, 2007. r 2007 Wiley-Liss, Inc.
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INTRODUCTION

The effects of video games are a ‘‘hot topic’’ in
today’s media savvy world. Research has shown that
video games are played in extensive amounts, with
over 70% of college students reporting being avid
video game players [Weaver, 2003]. In addition,
sales of video games are steadily increasing, reaching
2.9 billion dollars in 2004 [Morris, 2005]. According
to Paul Bryant [2005], an author for a video gaming
website (www.gamefly.com), of the top ten video
game rentals in 2004, half (and the top two) of the
top ten video games were rated M for Mature,
whereas eight out of the top ten were rated either
Mature or Teen, which would suggest that the most
frequently rented video games are violent, often with
sexual overtones, and/or contain large amounts of
blood and gore. Furthermore, adolescent children
prefer to play video games that have violent content
[Buchman and Funk, 1996]. With the improvement
in video game technology over the years, games are
becoming more realistic and, possibly, more
immersive, which provides a capturing, almost
addictive, quality [Salguero and Moran, 2002].
Thus, it is important for researchers to study the
effects of video games, especially the negative
effects, such as aggression. This study investigated

aggression over time within a specific video game
genre (e.g., a first person shooter game [FPSG]) that
uses multiple types of game controllers.

Video Games and Aggression

Research on video games and aggression that
began in the 1980s showed positive correlations
between the amounts of self-reported time spent in
video arcades and teachers, parent, and peer ratings
of aggressive play, disrupted school performance,
and the delinquency of these children [Lin and
Lepper, 1987; Nelson and Carlson, 1985]. The
results suggest that those who spend the most time
in video arcades are rated as more aggressive.
Subsequent studies investigated the short-term
effects of aggression on participants who played a
violent video game, compared with a non-violent
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video game; those who played a violent video game
showed more aggressive behaviors, such as hitting
another child or a Bobo doll [Schutte et al., 1988],
playing longer with aggressive toys [Cooper and
Mackie, 1986], and scoring higher on aggression
measures [Anderson and Ford, 1986]. The study of
short-term effects of video game play continued into
the late 1990s and early 2000s and found consistent
results with the previous decades of research,
suggesting that aggression levels increase after
playing a violent video game [Anderson and Dill,
2000; Panee and Ballard, 2002]. Overall, aggression
levels have been shown to increase after playing a
violent video game in children [Emes, 1997], women
and men [Anderson and Murphy, 2003; Bartholow
and Anderson, 2002], and across different video
game genres, such as FPSGs [Anderson and Dill,
2000], driving games [Carnagey and Anderson,
2005], action/adventure games [Panee and Ballard,
2002], and fighting games [Ballard and Wiest, 1996;
Bartholow and Anderson, 2002].
Considering the past two decades of video game

and aggression research, a common methodological
paradigm has predominated. Typically, this
paradigm has participants play a violent video
game, a non-violent video game, or some type of
control game, which could be a video game or a
paper-and-pencil game [Bensley and Van Eenwyk,
2001]. However, this paradigm may not offer the
researchers the necessary amount of experimental
control owing to the use of multiple games. For
example, certain games contain more violence,
increased character development, more character
relations, and more salient cues than other games.
Therefore, finding a variable to study between video
games (and not within a single video game) may be
problematic from an experimental control point of
view, owing to the numerous differences between
video games. Some recent video game studies
[Ballard and Wiest, 1996; Carnagey and Anderson,
2005] have found variables of interest to study
within the same video game, giving the researchers
increased experimental control. Carnagey and
Anderson [2005] had participants play the racing
game Carmageddon (a car racing game whose
objective is to win a race) with a differing reward
option as the independent variable, whereas Ballard
and Wiest [1996] had the participants play Mortal
Kombat II (a fighter game whose object is to
physically attack an opponent) with the blood
turned on or off.
Recently, Anderson [2004] conducted a

meta-analysis that only used the ‘‘best-fitting’’ video
games studies to examine the extent of the past two

decades of research would conclude about video
games and aggression. A ‘‘best-fitting’’ video game
study was one that used a pre–post design, had
clearly defined non-violent and violent video games,
and produced evidence that the video games differed
from one another to not contaminate the experi-
mental conditions. The results from this meta-
analysis show that participants playing the violent
games had a significant increase in aggressive
thoughts, r5 .24, aggressive feelings, r5 .22,
aggressive behaviors, r5 .26, and physiological
arousal, r5 .21 [Anderson, 2004]. Using Cohen’s
[1988] statistic as an effect size standard, these are
moderate effect sizes; however, such effect sizes are
common in media research studies (especially with
aggression) because there are other contributing
factors to aggression than just the media presenta-
tion [Huesmann et al., 2003].

The General Aggression Model

Multiple literature reviews [Dill and Dill, 1998;
Griffiths, 1999] and meta-analytic work [Anderson,
2004; Anderson and Bushman, 2001; Sherry, 2001]
have concluded that playing a violent video game
significantly increases the aggressive thoughts,
aggressive feelings, and physiological arousal of
the players, which in turn significantly increases
the amount of aggressive behaviors that are
observed. Even with the multiple meta-analytic
and literature review papers published, there is still
much to learn about the influence of exposure to
violent video games. For example, video game
manufacturers are producing continuously more
realistic and violent video games, better measures
of aggression are being created, and better research
methodologies are being applied to video game
studies. Furthermore, there are an increasing num-
ber of possible game manipulations that are avail-
able to researcher through modifying the levels
within specific video games. Overall, the past
research that has been conducted on violent video
games and aggression led to the application of the
General Aggression Model (GAM) to violent video
game studies [Anderson and Bushman, 2002;
Bushman and Anderson, 2002].
The GAM posits that person factors (attitudes

toward violence, trait aggression) and situational
factors (exposure to real-life violence or media
violence) interact to influence the components of
an individual’s internal state (physiological arousal,
feelings, and thoughts). These internal state vari-
ables each interact with one another. For example, a
person’s feelings impact real world actions. That
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decision process leads to behaviors that are either
impulsive or thoughtful. The GAM incorporates
a feedback loop, such that the behavior that
is committed reenters the model as a situational
factor. For example, if a person is playing a violent
video game, the individual difference variables and
the exposure to that violent video game interact to
increase the aggressive thoughts, aggressive feelings,
and physiological arousal of that person. Those
three internal state variables interact to lead to a
decision process that could lead to an impulsive
decision (if that person accidentally gets bumped
into), which will in turn lead to an aggressive action
(pushing the person back). That aggressive action is
now an aggressive situational factor, which appears
at the beginning of the model [Anderson, 2004;
Anderson and Bushman, 2001; Bushman and
Anderson, 2002; Carnagey and Anderson, 2003;
Kirsh, 2003].
According to Kirsh [2003], an important compo-

nent of the GAM is hostility, which is produced as a
function of exposure to a violent video game.
Namely, the exposure to the mere presence of the
violent content in certain video games significantly
raises the state hostility levels of the individuals who
play the game and occurs unconsciously [Kirsh
et al., 2005]. Past research that has used the GAM
has conceptualized hostility as an internal state
variable. Kirsh [2003] has described hostility both as
an aggressive thought and an aggressive feeling, thus
it is implicitly stated that hostility can be either of
those internal state variables. For the purposes of
this study, hostility is conceptually formulated
before the internal state variables and is created as
a function of the content at the situation level.

Aggression-Related Priming

An important process assumed by the GAM to
explain why exposure to violent video games
increases aggression is aggression-related priming.
It posits that constant exposure to violent and
aggressive content, through some medium
(e.g., television, violent video games) causes more
aggressive thoughts to be activated in memory
[Geen, 1990]. The thoughts that are activated in
the associative memory structure branch out to
activate other aggressive thoughts in memory, which
continues until an entire network of cognitively
related aggressive thoughts is produced. Further-
more, concepts in the associate memory that are
closely linked together (e.g., ‘‘gun’’ and ‘‘shoot’’) are
going to make strong connections in that memory
structure [Anderson et al., 1998]. Research

conducted by Anderson et al. [1998] found that
participants who were exposed to weapon-related
words (e.g., ‘‘gun’’ and ‘‘knife’’) had more aggres-
sion-related thoughts than those who were exposed
to neutral words (e.g., ‘‘narrate’’ and ‘‘desert’’),
suggesting that strong semantic associations in
memory are activated and lead to more aggressive
thoughts when the stimuli that is presented is violent
in nature.
Applying the findings of aggression-related prim-

ing, the GAM predicts that constant exposure to
violent video game content would activate more
aggressive thoughts in memory. Thus, any increases
in aggression (especially aggressive thoughts) that
are observed after playing a violent video game
could be explained. Bushman and Anderson [2002]
state that certain internal state variables (e.g.,
thoughts and feelings) become more aggressive due
to constant exposure of the violent content, which is
explained by aggression-related priming. Therefore,
the GAM incorporates aggression-related priming
to explain violent video game effects.

First Person Shooter Games

According to Schneider et al. [2004], a FPSG is
defined as a game in which ‘‘the player maneuvers
through a three-dimensional world, using the
computer screen to see through the eyes of their
character and shoot opponents [p 367].’’ The FPSGs
allow for the player to be immersed in an interactive
video game world because of the point of view that
the player takes. Examples of these games
are Goldeneye, Wolfenstein 3D: Return to Castle
Wolfenstein, and Doom. Past video game research
has used FPSGs for the stimuli in the violent video
game condition. For instance, Uhlmann and
Swanson [2004] found that playing a FPSG, Doom,
for 10min led those individuals to attribute sig-
nificantly more aggressive traits and actions to
themselves.

What Influences Aggression

Multiple factors have been found to significantly
impact the aggression levels that individuals experi-
ence. Of these factors, few have been investigated in
violent video game research.1 An environmental
factor that can influence aggression is the type of
competitive or cooperative interaction in which

1Describing the entire spectrum of factors and how they can influence

aggression is beyond the scope of this paper. Therefore, the factors

that have been investigated in past video game research are the

factors that will be described.
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multiple players are engaged. A study conducted by
Anderson and Morrow [1995] had participants play
Super Mario Brothers in either a competitive
situation (one player’s performance against
another’s) or a cooperative situation (two players
completing the game together as a team) and found
that participants playing the video game in a
competitive situation (versus a cooperative situa-
tion) killed significantly more enemy creatures. The
conclusion from this study suggests that the type of
interpersonal interaction one has (either competitive
or cooperative) influences aggressive behaviors.
Another factor that has been shown to signifi-

cantly increase aggression levels is frustration,
defined as the blocking of a goal [Dill and Anderson,
1995]. Research has shown that when participants
are made to feel frustrated, their aggression levels
increase [Dill and Anderson, 1995]. Frustration can
easily be produced in video games by having the
character die before the game expires, or not scoring
well on a video game. Hence, the possible frustration
that could be generated by any video game is a
function of game performance. Therefore, it could
be speculated that any video game, independent of
the violent content, could produce frustration.
However, a study by Funk et al. [1999] found that
those who played a violent video game (Terra Nova)
reported significantly higher frustration levels than
those playing a non-violent video game (Marble
Drop).2 Kirsh et al. [2005] found a significant main
effect for gender such that women were more
frustrated with video games than men, suggesting
that frustration should be a covariate. The impor-
tance of these studies lies in the recommendation to
measure frustration and add it as a covariate, if
significant main effects emerge.
An additional aggression-eliciting factor is the

presence of blood and gore. The more blood that is
present during video game play, the higher the
aggression levels. High amounts of blood and gore
are common in the most recent video games. For
example, Anderson [2003] stated that a recent FPSG,
Soldier of Fortune, allows the player to shoot an
enemy in the arm and have that arm blown
off exposing the bone, sinew, and excess amounts
of blood. Blood is common in recent video games of
different genres, such as fighter games (e.g., Mortal
Kombat: Deadly Alliance), role-playing games,
(e.g., Grand Theft Auto: San Andres), and shooter
games (e.g., Doom 3). A study by Ballard and Wiest

[1996] examined aggression in a violent fighter game
(Mortal Kombat II) with the blood function turned on
or off, and found that there was a significant increase
in self-reported hostility for the players when the
game had the blood option enabled. The authors did
not offer a theoretical justification for the difference
in hostility, but Geen [1990] states that the visualizing
(or seeing) violent depictions can prime individuals to
exert more aggressive thoughts or emotions. There-
fore, according to Kirsh’s [2006] review on aggressive
priming, the presence of blood could offer a more
salient prime that could increase aggression.
A final factor that may influence aggression, and is

potentially applicable to video game studies, is the
presence of a weapon. This is commonly known as
the Weapons Effect [Berkowitz and LePage, 1967].
The Weapons Effect states that the mere presence of
a weapon is going to increase the aggressive
behaviors of participants who see the weapon.
Berkowitz and LePage [1967] state that the heigh-
tened aggressive behavior in the presence of a
weapon arose because viewing weapons may cause
‘‘an intense aggressive reaction from the person with
the gun [p 206].’’ To date, research on video games
implementing the Weapons Effect has been limited;
however, current video games have the capability to
allow such a study to be implemented. Specifically,
some video games require the player to use an
interactive gun. An interactive light gun is a special
controller that is in the shape of a gun, and contains
an aimer, trigger, barrel, and handle just like a real
gun. When the trigger of the interactive light gun is
pulled, a beam of light hits the television where the
gun is aimed, and reflects back into the barrel of the
gun, interacting with the game system. An example
of this is the original Duck Hunt for Nintendo
Entertainment System. When the interactive light
gun was pointed at the duck and the trigger was
pulled, a flash of light would hit the duck, which
showed up on the screen after it interacted with the
Nintendo system, killing the duck. See Figure 1 for a
picture of the interactive light gun that was used in
this study.

Overview of the Current Research

Even with the abundance of research that has
found a strong relationship between video game
play and aggression, the current study adds to the
existing literature using the overall objectives of the
study and the two corresponding hypotheses. There-
fore, this research study examined aggression over
time as a function of playing a violent video game
that used either an interactive light gun or a

2It is unknown, from this study, whether or not frustration was

heightened from one game to another because of the violent content

or the difficulty of the video game.
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standard controller for a modern FPSG. This
research had two main goals.
The first goal was to show that aggression levels

would increase from baseline as a function of
increased time playing the violent video game. For
the purposes of the current experiment, aggression
refers to the intent to harm another human who
does not want to be harmed [Anderson and Bush-
man, 2001]. Therefore, the first hypothesis was:

H1: There will be an increase in the aggression and
physiological arousal levels of the participants,
compared to baseline, due to the continuation of
playing a violent first person shooter video game.
This hypothesis will allow for a test of different

process-related models that may explain the effects
of continued play of video games. If the data show
that aggression, hostility, and physiological arousal
significantly increase from baseline, but do not
significantly differ after that initial peak, that would
lend support to the GAM,3 which would suggest
that there would be an increase in these aggression-
related variables, but not a continuous increase. As
reviewed by Kirsh [2006], the priming hypothesis
would predict that the scores on aggression,
hostility, and arousal would significantly increase
from baseline, but also significantly increase as
violent video game play continued.
The implementation of the current video game

allowed for a secondary hypothesis to be tested,
which was to determine if the mere presence and
handling of an interactive light gun would increase

the aggression levels of the players. Therefore the
second hypothesis was:

H2: There will be a stronger increase in aggression,
from baseline, after participants play a violent
FPSG with an interactive light gun compared with
playing the same video game with a standard
controller.
This hypothesis, if confirmed, would support the

notion that the Weapons Effect could be applied to
FPSGs that use an interactive light gun, offering
an additional explanation of how specific video
games can influence aggression. Furthermore, it is
predicted that there will be a significant interaction
between the controller type and the time in which
participants played the violent video game on the
main dependent variables (e.g., aggression, arousal,
and hostility). This is predicted because increases in
these dependent variables should be expected while
playing the game with an interactive light gun,
further supporting the Weapons Effect.

METHOD

Participants

There were 99 (85 males) undergraduate partici-
pants with an average age of 19.42 (SD5 1.67)
years. All of the participants attended a large
Midwestern University and received partial course
research credit for their General Psychology class.
The average video game play, measured by free
response, across the sample was 11.52 hr
(SD5 10.01) per week. Most (64.5%) of the
participants were first year students, and 85.9% of
all participants were Caucasian.

Materials

The video game that was used for this study was
Time Crisis 3 for Play Station 2. This game is a
FPSG, and the objective is to have the main
character infiltrate a peaceful island that has been
overtaken by enemy forces. There are a total of three
levels to this game, and all levels have a main
character to kill to advance, and each level
progressively gets more difficult. To reach the main
antagonist of each level, the main character must
shoot enemy soldiers while avoiding being shot.
This game has various advantages, which gives

credence to its specific selection for this study. The
first advantage to choosing this game was that this
game could be played with either an interactive light
gun or a standard controller. This is advantageous

Fig. 1. The interactive light gun used in the current study.

3Anderson and Bushman [2001] provide a long-term GAM; however,

this prediction is applicable only to the short-term GAM because this

research is not a longitudinal assessment of aggression related to

violent video game play, which would be required to test the long-

term GAM.
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because the current researchers had more experi-
mental control by using the same game and testing
some variable within the same game (i.e., controller
type). Therefore, using this game allowed us to
break away from the traditional video game
research paradigm. This study avoided potential
confounds by using the same video game at different
times while adjusting a variable within that video
game.
The second reason that this game was selected was

that, at the time of the experiment (2004–2005), this
was the latest version of the Time Crisis series for the
latest video game console. This is a major advantage
because it is important for video game researchers to
use the most current versions of gaming systems and
video games to attempt to generalize the results of
the sample to the population of video game players,
which is accomplished by using the most modern
versions of the games and gaming systems.

Physiological Arousal

The many different measures of physiological
arousal in video game studies have included blood
pressure [Ballard and Wiest, 1996; Panee and
Ballard, 2002] and heart rate [Calvert and Tan,
1994; Panee and Ballard, 2002]. This study measured
heart rate as the physiological arousal measure. The
monitor that was used was produced by Tanita,
Arlington Heights, Illinois and instructed users to
apply their index finger onto a sensor that measured
their pulse. The participants took their pulse three
times for each time heart rate was measured (nine
times total) and took an average of those three
measures to ensure that the responses were accurate,
as instructed.

State Aggression

Researchers using the GAM typically measure
state aggression using open-ended story stems
[Anderson and Bushman, 2001]. This study differed
from that by using three different story stems that
asked participants to take the point of view of the
character and respond to how they would retaliate
after a blatant negative action was conducted on a 1
(least violent) to 5 (most violent) Likert-type scale to
measure state aggression. The first story stem
category (‘‘sports stories’’) had participants rate
how they would respond when an opposing player
of a sport (baseball, basketball, or football) made a
blatant foul against them. The second category of
story stems (‘‘child stories’’) had participants rate
how they would punish their child when they broke
a rule (fighting at school, cheating on a test at

school, or skipping school). The final story stem
category (‘‘judge stories’’) had participants rate how
they would punish an individual who was just
convicted of a crime (aggravated kidnapping, second
degree murder, or armed robbery). For each story
stem category there were three slightly different
stories for the participants to respond to, making a
total of nine story stems (one of each category per
time), all of which were counterbalanced to the
order of presentation.4 See Appendix A for a
complete list of the three story stems and their
response options.

Hostility

As stated earlier, the GAM posits that video
games elicit a certain amount of hostility [Kirsh,
2003]. Therefore, a single item was added that asked
participants to rate how hostile they felt at that
moment on a 1 (not at all) to 5 (extremely) Likert
scale. This single item was used to assess state
hostility, because the hostility subscale of the
Aggression Questionnaire measures trait hostility.

Frustration

On the basis of past research showing that video
games can be frustrating, a single item was included
to assess state frustration. This item asked partici-
pants to rate how frustrated they were feeling at that
moment on a 1 (not at all) to 5 (extremely) Likert
scale.

Demographic Questionnaire

A demographic questionnaire asked participants
about their age, gender, year in college, and
ethnicity. In addition, the demographic question-
naire assessed the participant’s experience with
different video games. These questions consisted of
how many hours they play video games each week,
what their favorite types of video games are, and
what aspects of the game were most fun and what
aspects were the most frustrating.

Suspiciousness Questionnaire

The final questionnaire was a suspiciousness
questionnaire. This measure was implemented to

4To validate the specific scenarios and order of aggressive responses,

a pilot study was conducted which showed that the outcomes of the

responses were rank ordered properly from the least to most

aggressive (reverse coded for analyses). This pilot study also showed

that the majority (over 50%) of participants rated the sports

scenarios and child scenarios approximately equal within each

scenario.
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ensure that the participants did not know the true
purposes of the study before they were debriefed. If
participants knew the purposes of the experiment,
their data would not be included in the analyses.
To assess this, specific questions asked participants
to write down if they were aware of the true
purposes of the experiment or if they had any
indication of the experimental goals during the
study. Upon review of this questionnaire, no
participants were excluded from the main analyses
because of their knowledge about the variables of
interest.

Procedure

Upon entering the experimental laboratory, parti-
cipants completed the informed consent and experi-
mental credit cards. Participants’ heart rate was then
measured three times with the finger monitor, and
participants were given the first packet of ques-
tionnaires to measure baseline aggression. The first
packet included the state hostility and frustration
items, and the first set of story stems (one judge
story, one sports story, and one child story). After
these scales were completed, the participants were
given a brief tutorial on how to play the game with
the first controller that they were given (either the
interactive light gun or the standard controller), and
then were instructed to play either level 1 or level 2
(to vary the difficulty) of the game with that
particular controller for 15min. After the conclusion
of the 15min, heart rate was again measured three
times and an identical packet was given to the
participants, with the exception of the next story
stems. As soon as the second scale administration
was concluded, participants were given a tutorial on
how to play the video game with the other type of
controller and played the remaining level of the
video game for 15min. Following this, the heart rate
of the participants was measured three times and the
same packet (as in time 2) was given, with the
addition of the demographic and suspiciousness
questionnaires. The presentation of the two different
controllers and order of the two levels was counter-
balanced across all participants; to help alleviate
some of the problems of within-subjects experimental
designs, such as practice effects [Hellier, 1998].
Upon completion of the experiment, participants
were thanked and fully debriefed.

RESULTS

Before the main analyses, frustration was analyzed
to assess if there were any differences between

participants over time. If the analyses yielded
significant results, frustration would have to be a
covariate in the main analyses because frustration
would have been shown to be significant contribu-
tors to state aggression.

Frustration

As stated previously, frustration can be an
aggression-eliciting variable. Therefore, a repeated
measures analysis of variance (ANOVA) was
conducted to determine if there were any significant
differences in frustration over time. The results
from this ANOVA show that there were no
significant differences in frustration at across time
F(2,192)5 2.83, n.s. (not significant), Z2 5 .03,
power5 .55, therefore, frustration was not included
as a covariate in any subsequent analyses.
Hypothesis one stated that there would be a

significant increase in aggression with continued
video game play. The second hypothesis stated that
there would be an increase in the main dependent
variables while playing the video game with an
interactive light gun. To test these hypotheses, main
effects and high order interactions were tested using
a 3 (game time)� 2 (level)� 2 (controller type)
repeated measures ANOVA was conducted for the
three primary dependent variables.

Physiological Arousal

Before analysis of the heart rate of the partici-
pants, averages had to be calculated for the three
measurement times that it was assessed. The output
on the heart rate device, however, was dependent
upon the amount of pressure, the temperature of the
participant’s index finger and if there was a physical
cut on the index finger. For example, sometimes a
participant would receive heart rate scores like 67,
66, and 70, but other times have scores like 67, 98,
and 212. For these outlier heart rate scores, two
rules were devised to deal with such inconsistent
measures. The first rule was to only take the average
of the two closest numbers if one of the three scores
were outlier scores (a difference of over ten beats per
minute). For example, if the scores were 66, 67, and
78, then the average of 66 and 67 were taken,
because 78 was more than ten above the other two
numbers. The second rule was that if all three
numbers had a difference of ten from each other,
then the middle number was used. For example, if
the three scores were 66, 78, and 99, the score of 78
was used as the heart rate measure. These rules were
developed and calculated to help make the physio-
logical measure more reliable, due to the fact that
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certain participants applied too much pressure to the
device, which could give them a score of over 200
beats per minute.
The first analysis was conducted on physiological

arousal. An overall 3 (game play time)� 2 (level
of game)� 2 (controller type) mixed factorial
ANOVA was computed to test for main effects
and interactions. The results show that the main
effect for game play time was statistically significant,
F(2,186)5 3.04, Po.05, Z2 5 .03, power5 .58,
suggesting that physiological arousal significantly
increased from baseline (see Table I). This result is
qualified by a significant interaction between game
play time and controller type, F(2,186)5 5.48,
Po.005, Z2 5 .06, power5 .85. These data suggest
that when the participants used the interactive light
gun, they had higher physiological scores than when
they used the standard controller (see Table II). No
other interactions were statistically significant.

State Aggression 5,6

See Table III for scores on each story stem before
the summation. An overall 3 (game play time)� 2
(level of game)� 2 (controller type) mixed ANOVA
was conducted on the summation of the two story
stem categories to test for the main effect and for
interactions. The results show that there was a

significant main effect for game play time on the
story stems, F(2,182)5 12.19, Po.001, Z2 5 .12,
power5 1.00, such that there was an increase in
state aggression from baseline (see Table I). The
results are qualified by a significant interaction
between game play time and type of controller they
used, F(2,182)5 3.61, Po.03, Z2 5 .04, power5 .66,
suggesting that playing Time Crisis 3 with the
interactive light gun leads to higher aggression
scores than playing it with the standard controller
(see Table II). No other interactions were statisti-
cally significant.

Hostility

State hostility was measured by asking partici-
pants to rate how hostile they are feeling right now,
using a single item. An overall 3 (game play
time)� 2 (level of game)� 2 (controller type) mixed
ANOVA was conducted to test for significant main

TABLE I. Mean Scores on Each Measure With the

Corresponding Scale Administration

Baseline Time 2 Time 3

Arousal 77.67a 80.20a** 80.10a
State 1.11a 1.44b 1.52b
Hostility*

State aggression* 5.48a 6.62b 6.19b
Frustration 1.41a 1.45a 1.61a

*Overall significant differences, Po.05, assessed using repeated
measures analyses.
**Represents a marginally significant difference (Po.024).
Mean with different subscripts indicates significant differences
assessed by pairwise comparisons using a5 .018 to control for
family wise error rates.

TABLE II. Mean Scores for the Interaction Between Each

Dependent Variable and Controller Order

Variable Controller order Mean

Arousal None 79.26

Standard 78.51

Gun 81.37

None 75.23

Gun 82.80

Standard 77.82

Story stems None 5.58

Standard 6.45

Gun 6.56

None 5.31

Gun 6.80

Standard 5.62

Hostility None 1.09

Standard 1.61

Gun 1.71

None 1.16

Gun 1.23

Standard 1.20

TABLE III. Mean Scores on the Child and Sports Story Stem

Before the Summation

Time Controller

Stem category Baseline 2 3 Standard

Interactive

light gun

Child 2.89 3.33 3.26 3.32 3.27

Sports 2.61 3.29 2.88 2.80 3.36

5The judge story stem category was eliminated from the analyses

owing to the different nature of the crimes. The pilot test showed that

the judge story stem with the second-degree murder crime was given

a significantly more aggressive rating than the other two ‘‘Judge’’

scenarios. Therefore, the sports and the child were the only responses

analyzed.
6Because the responses to the story stems are ordinal in nature,

frequency distributions were conducted to ensure that the data could

be analyzed using the GLM. These frequencies show that the

summed story stem responses produced a reasonably normal

distribution, allowing us to use more powerful parametric statistical

tests [Crocker and Algina, 1986].
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effects and interactions. The results show a sig-
nificant main effect for game play time,
F(2,188)5 11.48, Po.001, Z2 5 .11, power5 .99,
suggesting that hostility significantly increased from
baseline (see Table I). This result is qualified,
however, by a significant interaction between time
and controller type, F(2,188)5 3.87, Po.002,
Z2 5 .06, power5 .90 (see Table I). This suggests
that playing with the interactive light gun signifi-
cantly produces more hostility than playing with the
standard controller (see Table II). No other inter-
actions were statistically significant.

DISCUSSION

This study sought to answer specific research
questions and test various hypotheses about the
relationship between violent video game play and
aggression as posited by the GAM, focusing on the
priming hypothesis. The first hypothesis was that
there would be a significant increase in aggression
over time. State aggression was measured using
story stems, which asked participants to respond to
actions that were committed against them, and
physiological arousal. The results show that there
was a significant increase in heart rate from baseline
to time 3, and a marginal increase in heart rate from
baseline to time 2. Furthermore, these results show
that the responses to the story stems significantly
increased in aggression from baseline to time 2 and
baseline to time 3, which supports the hypothesis
that there was a significant increase in aggression
from baseline. Furthermore, the data suggest that
the continuation of video game play did not increase
aggression, as seen in the nonsignificant difference
between times 2 and 3 on the aggression, heart rate,
and hostility variables. The trend in each of these
variables would suggest that as one continues to
play violent video games, there is an increase from
baseline measures, but not an increase past that
initial short-term effect.7

The main findings of this study suggest that the
GAM offers an adequate explanation of the
repeated short-term effects of violent video games.
The data show that aggression and hostility increase
significantly from baseline but significantly from
times 2 to 3, suggesting that there is a short-term
aggression-related peak from baseline that does not
increase or decrease significantly. This is predicted

by the short-term GAM. Future research should use
the long-term GAM or use a longitudinal design to
determine if the priming hypothesis or the long-term
version of the GAM is the more appropriate fit for
long-term violent video game playing effects.
The second hypothesis was derived to determine

whether or not the Weapons Effect could be applied
to FPSGs that used an interactive light gun instead
of a standard controller to account for possible
increases in aggression. The results from these
analyses revealed that there was a significant
interaction between the type of controller used by
participants to play the game and the increase, from
baseline, in aggression, hostility, and heart rate. This
lends support for the Weapons Effect being an
explanation for aggression.
A final conclusion that can be drawn from this

research is that it is possible to find significant
differences in a video game effects study using
a within-participants, within-game experimental
design. Even though there was not one specific
statistical procedure to test this hypothesis, overall,
the results show that significant and meaningful
findings can be produced using this type of
experimental design. This conclusion may seem
minor, but the experimental design of this study is
innovative by not using a between-participants
experimental design. The reason that video game
effect researchers do not use a within-participants
experimental design is concern about order effects,
especially practice effects. However, this study showed
that if one can find a variable (controller type) within
the same video game, whereas alternating game levels
and counterbalancing all levels of the independent
variable across all conditions, then it is possible to find
significant differences in certain variables, whereas
helping to eliminate some of the individual difference
error variance that is associated with using a between-
participants experimental design.
This study does provide important empirical

findings that can contribute to the extensive
literature on aggression and video game play. The
first is that there is a significant increase in
aggression after playing a video game for 15min
from the initial baseline measure. This finding,
although confirming past literature [Anderson,
2004], is important because it shows that a modern
FPSG on the most modern video game system can
contribute to significant increases in aggression
levels, whereas using a within-participants, within-
video game experimental design.
Another implication of this research is that this

study offers support for the GAM. This study shows
that physiological arousal and state aggression are

7The exception to this is the physiological arousal data, which found

that there was a moderate increase from baseline, but then a

decrease, which was not significantly different from baseline

measures.
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significantly affected by the person and by the video
game, as suggested by the GAM. A methodological
innovation to this model is that state aggression can be
measured using forced choice, instead of open-ended,
story stems. The idea that hostility is an important
component of the GAM, in the presence of a violent
video game, was supported while measuring state
hostility using a single item adjective.
This study did have some limitations. The first is

the heart rate measure was not as reliable as other
measures of physiological arousal. Because the
output was dependent on the actions of the
participants and not fully dependent on the heart
rate, this raised many concerns about this particular
measure. Therefore, any interpretation of these
results needs to be interpreted with caution. How-
ever, using the experimenter rules and the fact that
significant differences emerged using this measure, it
is likely that the mean differences in arousal would
be even greater if the heart rate measure were more
accurate. In addition, a meta-analysis that investi-
gated antisocial behavior and children found that
the quality of the heart rate device did not
significantly moderate the relationship between
antisocial behavior and arousal [Oritz and Raine,
2004]. Future research might use a more reliable
measure of heart rate, or some other physiological
measure that was used in past research that can
measure heart rate continuously.
A second limitation is that this study did not

assess if participants have ever played this game
before, or if they have ever handled a real gun. This
is an important limitation to state because it is
possible that people who have played this game
before may not feel as aggressive, hostile, or more
aroused because of their familiarity with this
particular game. In addition, having held and fired
a real gun before might give the participants the
skills that are necessary to perform well at this game
while using the light gun. Therefore, the skills that
these individuals have may transfer over to this
game, which may impact the scores. Future research
should ask participants about their knowledge of the
particular game played and if they had any earlier
experience with handling a real gun.
Some might suggest that a limitation of this study

is that the current researchers did not measure video
game performance. The performance on this type of
game may moderate the aggression that the parti-
cipants felt, as predicted by the frustration aggres-
sion hypothesis, as outlined in Dill and Anderson
[1995]. For example, perhaps an individual that does
not score well has higher aggression because that
individual knows he/she is not that good. Inversely,

a participant that scores really well may not have
higher aggression levels. Therefore, the overall score
on the game should be a covariate. This is a valid
claim, however, Time Crisis 3 did not allow for the
researchers to document the performance because
the game shows the scores, but it is on a timer. This
is problematic because the researcher may not have
enough time to document the scores before they
disappeared, which would not allow for the full and
necessary score outputs to be recorded. It may be
beneficial for future research to document the scores
and use them in analyses.
A fourth limitation to this study was the use of

single-item measures to assess state hostility and
frustration. The use of single-item measures are not
advocated for usage because one cannot evaluate
the validity of the measure, as it is the participant’s
definition of the construct that is assessed. This
study assessed hostility using this single-item
measure to ensure that the participants would be
able to play the game for 30min and complete the
other dependent measures (e.g., story stems,
physiological arousal) within the hour time limit.
Future research should implement a scale to measure
state hostility [see Anderson et al., 1995] while
answering the same research questions. Even though
it is a limitation that hostility was measured using a
single-item measure, it was less problematic that
frustration was measured in a similar way. Even
though frustration has been shown to be an
aggression eliciting factor [Dill and Anderson,
1995], it was not the main variable of interest for
this study. The inclusion of a measure to assess
frustration was to serve as a manipulation check to
make sure that all participants were not more, or less,
frustrated at any given point in time. Future research
should use a more valid measure of frustration if that
is a major dependent variable for the study.
A final limitation in this study is the implementa-

tion of researcher-created story stems to assess state
aggression. It may appear problematic that these
specific story stems have not been used in previous
research; however, previous research has used other
researcher-created story stems for a measure of
aggression in the same population as the current
study’s sample [Deselsm and Altman, 2003]. The
procedure of creating story stems has also been
implemented in video game studies involving
children [Funk et al., 2004; Krahe and Moller,
2004]. Therefore, it is not uncommon for researchers
investigating video game effects to create story stems
to measure variables.
This study offers a multitude of empirical support

to add to the aggression and video game literature.
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The increased aggression using a modern FPSG
while using a within-participant within-game design
(with the GAM) warrants additional emphasis. To
conclude, this study asked whether or not a violent
video game increases aggression. The findings from
this study suggest that playing this violent video
game does increase aggression, compared with base-
line. Additionally, aggression was higher for those
who played the video game with the interactive light
gun, lending support to the Weapons Effect.
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