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a b s t r a c t

Research in the domain of video game violence continues to be contentious and debated. Scholars have
examined both positive and negative effects of violent games, although results thus far have been incon-
clusive and systematic internal validity problems have been identified with past research. The current
study adds to this growing literature by examining the effects of video game violence exposure and time
spent playing on depression, hostility, and visuospatial cognition. This study improves upon previous
research by matching game conditions carefully on confounding variables identified as problems by other
scholars. In a laboratory setting, 100 participants were randomly assigned into one of six conditions
based on two independent variables (time spent playing and type of video game). Results indicated that
neither randomized video game play nor time spent playing a video game had any effect on depression,
hostility, or, visuospatial cognition. Effect size estimates were below levels for practical significance.
These results suggest that both positive and negative influences of violence in video games may be lim-
ited in scope.

� 2011 Elsevier Ltd. All rights reserved.

1. Introduction

The effects of violent video game exposure, both positive and
negative, on various behaviors are still highly contested within
academia and the general public. At present, the debate has carried
over into policy-making as the state of California attempted to re-
strict the sale of violent video games in a case which went to the US
Supreme Court (Brown v. EMA, 2011; Ferguson & Olson, 2010).
This case ended with the dismissal of the California law as uncon-
stitutional and a brief but thorough repudiation of the research ci-
ted by California in support of its law as unpersuasive. As video
games became increasingly more sophisticated and readily avail-
able, expressions of alarm among some scholars led to the publica-
tion of several policy statements by professional groups expressing
concern about the content of violent games and their potential
influence on children (e.g., American Academy of Pediatrics,
2000; American Psychological Association, 2005). These policy
statements are limited however, as they were written largely by
scholars already heavily invested in claims that violent games were
harmful, and did not constitute independent reviews by neutral
scholars. More recently, independent reviews from the Australian
Government (2010) and Mayo Clinic (Hall, Day, & Hall, 2011) have

concluded instead that the data on video game violence is, at best,
inconclusive and that scholars and professional societies have ex-
pended considerable capital in needlessly worrying society about
alleged harmful effects. Additionally, some researchers have cited
limitations in video game research methodologies that may have
compromised the internal validity of experimental studies in par-
ticular (Adachi & Willoughby, 2011; Ferguson, 2009a; Ferguson,
Smith, Miller-Stratton, Fritz, & Heinrich, 2008; Freedman, 2002;
Kutner & Olson, 2008; Przybylski, Rigby, & Ryan, 2010). The current
study will attempt to add to the growing literature by examining
the effects of violent video game exposure on aggressive affect
(i.e. hostile feelings), depression, and visuospatial cognition. Meth-
odological improvements suggested by other scholars (Adachi &
Willoughby, 2011; Przybylski et al., 2010) will be implemented
in hopes of further clarifying continuing issues within the violent
video game literature.

1.1. Recent trends in video gaming

According to the Entertainment Software Association (ESA,
2010a), the average video game player is 34 years old and has been
playing for more than a decade. Of American households, 67% own
and play computer and video games. In a series of studies on media
use, the Kaiser Family Foundation (KSF, 2010) found that, on aver-
age, 73 min per day were spent playing video games among 8- to
18-year-olds. When looking at gender differences, boys spend
more time playing video games on cell phones, handheld players,
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and game consoles than girls (Lenhart et al., 2008). On a typical
day, boys spent 56 min using video games on consoles, while girls
spent only 14 (KSF, 2010; see also Kutner & Olson, 2008). The avail-
ability of multiple mediums (e.g., cell phone apps) and the sophis-
tication of video game software have also increased.

Amidst a noticeable economic downturn, video game sales have
remained relatively strong. According to the NPD Group (2011), the
US video game industry amassed more than $15 billion (USD) in
sales for the 2010 fiscal year, with $10 billion coming directly from
the sales of physical software. The ESA (2010b) reported a slight
decline in sales from 2008 to 2009. However, the video game
industry sold 298 million units in the US in 2008, the largest
amount in the video game era, which most likely accounts for
the slight drop off from the following year. Video game sales, in
general, have increased at a progressive rate since the mid-1990s
(NPD, 2011).

These simple statistics show not only the staying power of vi-
deo games, but their ever-growing presence in the daily lives of
multiple age groups. Given the popularity of video games as a
new entertainment medium, it is worthwhile to consider their po-
tential impact on consumers.

1.2. Aggression

The majority of research on violent video games has focused on
potential effects regarding aggression. Although aggression is gen-
erally conceptualized as involving intentional harming or humiliat-
ing behaviors toward another that the other person seeks to avoid
(Baron & Richardson, 1994), developing a working operational def-
inition of aggression particularly for experimental studies has been
a significant challenge (Ferguson, 2010a; Ritter & Eslea, 2005;
Tedeschi & Quigley, 2000). Because it would be ethically irrespon-
sible to allow participants to act aggressively towards others, lab-
oratory studies are often limited in regards to external validity.

As indicated above, concerns about aggressive responses to
playing video games have prompted several professional organiza-
tions to put form resolutions suggesting playing violent games may
‘‘harm’’ youth (e.g., American Academy of Pediatrics, 2000; Amer-
ican Psychological Association, 2005) a position which underlay
the Brown v. EMA case. Despite the well understood difficulties
in measuring aggression in laboratory studies, a number of exper-
iments have attempted to find causal links between violent video
game exposure and aggressiveness. For example, in a randomized
experiment, Irwin and Gross (1995) assessed differences in physi-
cal aggression between boys subjected to either a violent or nonvi-
olent game playing condition, with behaviors such as hitting,
pushing, and kicking being observed. Results showed that boys
who played the violent video game were significantly more phys-
ically aggressive towards peers (effect size approximately r = .31).
Other research has come to similar conclusion (Bluemke, Friedrich,
& Zumbach, 2010; Calvert & Tan, 1994; Kirsh, 1998; Krcmar, Farrar,
& McGloin, 2010). However other experimental studies have failed
to find clear links between violent video game exposure and
aggressiveness (Baldaro et al., 2004; Bösche, 2010; Ferguson &
Rueda, 2010; Ferguson et al., 2008; Teng, Chong, Siew, & Skoric,
2011; Unsworth, Devilly, & Ward, 2007; Williams & Skoric,
2005). As such, research on aggressive outcomes remains inconsis-
tent. An inverse relationship between video game sales and youth
violence in society has raised some further doubts about the link
between video games and serious aggressiveness (Ferguson,
2010a).

One issue that has been raised that may potentially account for
the inconsistencies in findings is the potential that video game
exemplars may have been poorly matched on variables other than
simply violent content (Adachi & Willoughby, 2011; Przybylski
et al., 2010). Poor matching of video game conditions on variables

ranging from difficulty, pace of action, competitiveness, and com-
plexity of the controls may have introduced confounds into some
studies. However this issue will be explored in greater depth later
in this manuscript.

1.3. Depression

Given previous evidence for a relationship between depression
and violence (Ferguson, San Miguel, & Hartley, 2009), it would ap-
pear sensible to suggest a possible link between violent video game
exposure and increased depression. However, research dealing
with violent video game effects on depression, unlike the heavy fo-
cus on aggression, is relatively sparse.

Some evidence supports the existence of such a link. Weaver
and colleagues (2009), in a cross-sectional survey of over 500
adults, found that female video game players reported greater
depression than non-player females, but no link existed for males.
Williams, Yee, and Caplan (2008) similarly found links between
exposure to on-line video games with violent content and depres-
sive symptoms.

However, other studies have found more complex results. In a
cross-sectional study of Iranian youth, Allahverdipour, Bazargan,
Farhadinasab, and Moeini (2010) reported an interesting curvilin-
ear relationship between video game playing and mental health
outcomes, with non-gamers and excessive gamers showing in-
creases in problematic behaviors and poorer mental health. Mod-
erate players (1–10 h of game playing per week) fared best,
showing the best mental health. Worst mental health outcomes
of all were among non-gamers.

Desai, Krishnan-Sarin, Cavallo, and Potenza (2010), in a clinical
study of health correlates and video gaming among high school
students, found no significant health correlates among boys, but
did find that girl gamers were more likely to report lower levels
of depression. Additionally, problematic gaming (i.e. gaming with
patterns of addiction) was associated with depression, but not
associated with grade averages and extracurricular activities.

Ferguson, Colwell, Mlacic, Milas, and Milousic (2011) concluded
that media violence use and depression do not appear to be related
in three samples of Mexican–American, English, and Croatian
adults. Instead, they noted that personality factors such as high
neuroticism and trait aggression were predictive of depression.

Presently, the only experimental study directly looking at the
effects of violent video game playing on depression found non-sig-
nificant results (Ferguson & Rueda, 2010). By measuring levels of
depression before and after violent video game play, Ferguson
and Rueda (2010) found no link between the two variables. Fur-
thermore, these researchers found a post hoc correlation between
real-life violent video game exposure and depression, but in the
opposite direction. That is, individuals more experienced with vio-
lent video games were better able to avoid depression following a
stressful experience.

The literature on violent video games and their effects on
depression are limited and like most other variables, in disagree-
ment. Despite the widespread prevalence of depression in the Uni-
ted States and most other countries (World Health Organization,
2011), its relationship with violent video game is still relatively
unknown.

1.4. Visuospatial cognition

Visuospatial cognition refers to a cluster of related abilities
involving the manipulation and processing of visual stimuli includ-
ing, but not limited to, visual attention, pattern recognition, mental
rotation and visual processing (Ferguson, 2007). Although contro-
versial, studies within cognitive and evolutionary psychology sug-
gest that males and females differ slightly in their cognitive
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abilities (Buss, 2011; Friedenberg & Silverman, 2006; Kutner &
Olson, 2008). Research further suggests that males in particular
are slightly better at visuospatial tasks, including mental rotation
of three-dimensional objects and object trajectory (Sherry, 2004).
Some psychologists have begun to examine this phenomenon, pro-
posing that males are more attracted to video games because of
their inclination to these cognitive skills (Kutner & Olson, 2008).
Regardless of the apparent gender differences within video game
preferences, the potential for improvements in cognitive abilities
has become an area of interest.

One of the earliest studies on the brain’s adjustment due to vi-
deo game play was executed by Green and Bavelier (2003). These
researchers found that action games (e.g., Grand Theft Auto, Half-
Life, and Halo) improved habitual video game players’ ability to
process visual information and focus visual attention. To ascertain
if the effects could be taught to non-gamers, Green and Bavelier
introduced game play to both males and females with little previ-
ous experience. After only 10 days of training on an action game,
these participants showed increases in their capacity for visual
attention, spatial distribution and temporal resolution.

In a series of experiments, Castel, Pratt, and Drummond (2005)
examined the effects of action video games on visual search. Video
game players were shown to have faster reaction times than non-
video game players on a fixation task, suggesting they are quicker
at detecting and responding to the presence of novel stimuli in the
visual environment that involves the external capture of attention.
Additionally, experienced video game players had faster reaction
times in a visual search task. Of interest in these experiments
was the finding that video game players and non-players rely on
the same mechanisms to guide their visual attention. However, vi-
deo game players have faster access to the encoding of and
responding to targets in easy and more difficult visual searches
than their non-playing counterparts.

Examination of gender differences in regards to spatial cogni-
tion in a further study yielded interesting results (Feng, Spence,
& Pratt, 2007). Males, on average, made more correct responses
than females in a spatial attention task requiring participants to
detect, localize, identify a target, and assess spatial distribution.
After introducing a training period of 10 h on violent action games,
Feng, Spence, and Pratt reported that males’ and females’ perfor-
mance on spatial tasks improved. Moreover, females in particular
showed larger improvements in mental rotation and useful-field-
of-view tasks than males. The authors go onto suggest that because
action and violent video games require certain abilities that more
placid games may not exercise, non-action games may be less ben-
eficial to players in terms of activating visuospatial cognition (Feng
et al., 2007; Spence & Feng, 2010).

A recent meta-analysis on the effects of video games on visuo-
spatial cognition sheds light on possible positive outcomes (Fergu-
son, 2007). Out of a sample of seven published studies, it was
shown that a 24% overlap in variance existed between violent vi-
deo game exposure and visuospatial cognition. This overlap was
over 10 times the variance overlap witnessed for violent video
games and aggression, a considerable difference. The author con-
cluded that video game violence effects on aggression were negli-
gible but that current research supported potential positive effects
for visuospatial cognition.

1.5. Methodological issues within video game research

Recent scholarship has begun to address the issue of systematic
confounds introduced in much of the past experimental work on
video game violence (Adachi & Willoughby, 2011; Kutner & Olson,
2008). The main issues include the equating (or lack thereof) of vi-
deo games, short game-playing periods for experiments, and the
overuse of measures with poor validity.

The first limitation with experimental research is the failure of
many studies to adequately equate video game conditions on con-
founding variables such as competitiveness, difficulty, and pace of
action (Adachi & Willoughby, 2011; Przybylski et al., 2010). As Ada-
chi and Willoughby point out, heightened levels of aggression with-
in previous experiments may not be directly attributed to the violent
content alone, but may share some variance with the aforemen-
tioned variables due to failure to adequately control these con-
founds. More simply put, it may be the difficulty of a certain
violent game that causes a participant to become angrier and frus-
trated, not the explicit and violent content. Given that violent video
games are, on average, more competitive than nonviolent games, it
is impossible to say whether previous studies which failed to equate
their video game exemplars on competitiveness actually measured
aggression (Adachi & Willoughby, 2011). The same issue arises with
other video game dimensions such as pace of action and difficulty.
For example, first-person shooters (FPSs), such as Wolfenstein 3D,
Doom, Medal of Honor, Halo, and Call of Duty, are normally fast-paced
games that require players to react quickly to enemies and have
been used in past experiments. Previous studies that have suggested
such games have effects on aggression often compared them to
games that were much less competitive, slower in pace of action,
and often less difficult (see Adachi & Willoughby, 2011 for discus-
sion). As such the violence variable of video games has not been iso-
lated from other confounding variables, limiting internal validity of
these studies. Several past studies that have addressed this issue, by
including more rigorous controls for these potential confounds, find
that differences in aggression are no longer apparent (Ferguson &
Rueda, 2010; Przybylski et al., 2010).

A second limitation with previous experimental research is the
preponderance of limited game playing times. It is often difficult
to expect participants to take part in a study that involves large time
expenditures. As a consequence much of the past research has sub-
jected participants to short game playing times, often between 5 and
20 min, seldom enough time to master complex controls. Of the
most recent and highly cited experiments in violent video game re-
search, only two (i.e. Ferguson & Rueda, 2010; Ferguson et al., 2008)
allow participants to play more than the 5–20 min norm. Przybylski
et al. (2010) suggest that this short time frame does not allow partic-
ipants to meet their needs for competency and mastery of controls,
which in turn leads to higher levels of aggression. These suggestions
echo those of Adachi and Willoughby (2011) in that they recognize
video game players need to feel successful and autonomous when
playing. Allowing participants to familiarize themselves with the vi-
deo game (i.e. playing more than 20 min) should reduce frustration
as they become more competent with controls and general game-
play. This would also mirror real-life situations, in which video game
players play more frequently and at greater length.

One final limitation of importance to this study is that of the
overuse of invalid measures and underuse of valid ones. Several
critics have noted the lack of highly valid measures for aggression
and their inability to generalize to real-life aggression or violent
behaviors (Ferguson, 2010b; Ferguson & Rueda, 2009; Ferguson,
Smith, Miller-Stratton, Fritz, & Heinrich, 2008; Ritter & Eslea,
2005). The lack of standardization and clinical cutoffs for these
measures makes interpretation of results murky. As Ferguson
(2010a) points out, the lack of sensitivity and specificity for novel
scales makes it difficult to detect true differences in constructs,
be it aggression, depression or visuospatial cognition.

Most of the limitations noted above have been discussed in the
context of aggression outcome research. However it is fair to note
that they easily apply to other fields including depression and men-
tal health outcomes and visuospatial cognition. Just as poor condi-
tion matching and poorly validated outcome measures may bias
aggression research, they may equally bias outcome research for
these other issues.
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1.6. Current study

The current study sought to address several gaps in the previous
literature. First, issues related to video game violence effects have
been applied very broadly to include both positive effects on visual
spatial cognition, as well as negative effects such as depression and
visuospatial cognition (Ferguson, 2010a, 2010b). However no stud-
ies have considered positive and negative influences in conjunc-
tion. As such outcomes of the present study include both
potential negative effects (depression, hostility) as well as positive
outcomes (visuospatial cognition). Secondly, this study has taken
greater care to match video game conditions on potential con-
founds than has often been the case in previous research. Third,
the issue of video game playing time is considered. And finally,
outcome measures were selected for clinical utility and validity gi-
ven how often research in this field is generalized to clinically re-
lated outcomes (such as youth violence) whether or not outcome
measures are actually clinically valid (Ferguson, 2010a, 2010b).

2. Pilot study

Several video game exemplars were chosen by the researchers
for their theoretical similarity on potential confounds that have
limited the internal validity of previous work. Of course the per-
ception of the researchers regarding their similarity is not suffi-
cient to ensure confounding variables were adequately
controlled. As such, a pilot test was conducted in order to examine
whether the violent and nonviolent video game exemplars chosen
were equated on difficulty, pace of action, and competitiveness.
This was examined with a 3 � 2 (Condition � Gender) Factorial de-
sign. Along with gender, the independent variable was randomly
assigned video game condition (violent, non-violent, and non-vio-
lent within a violent game; see below for descriptions) and the
dependent variables were difficulty, pace of action, and
competitiveness,

2.1. Participants

A total of 40 (22 male, 18 female) undergraduate students from
a Hispanic-serving university in the southern United States partic-
ipated in the pilot study. Mean age for this sample was 22.4 years
(SD = 3.34) and mean education level was equivalent to a college
sophomore standing.

2.2. Materials

A video game review questionnaire was created in order to as-
sess levels of difficulty, pace of action, and competitiveness in the
video game exemplars. The questionnaire consisted of 14 Likert-
type items with the three respective scales previously mentioned.
The difficulty scale was composed of four items: ‘‘how difficult was
the game’’, ‘‘to what extent did you feel like you could win this
game’’, ‘‘how difficult was it to understand the rules and purpose
of this game’’, and ‘‘how hard was it to learn the game controls’’.
The pace of action scale was created from five items: ‘‘how exciting
was this video game’’, ‘‘how fast was the pace of action for this vi-
deo game’’, ‘‘how boring was this video game’’, ‘‘how often did you
feel like you were doing the same, repetitive actions’’, and ‘‘to what
extent did this video game have exciting, ‘action-packed’ mo-
ments’’. The competitiveness scale was composed of five items:
‘‘how challenging did you feel the game was’’, ‘‘how important
did you feel it was to succeed at the game’’, ‘‘how tough was this
video game’’, ‘‘to what extent did you feel like you accomplished
something during the game’’, and ‘‘how much did you feel like
you were competing against the video game’’. All items were

appropriately reverse-scored where appropriate. Alpha reliabilities
for the three scales were all above .7.

2.3. Method

Three levels of game-play were implemented within this exper-
iment: violent game-play, non-violent game-play, and non-violent
game-play within an otherwise violent game. Two video games,
Red Dead Redemption (Rockstar Games, 2010) and FIFA 10 (EA
Sports, 2010), were used when administering the game-playing
portion. Participants randomly assigned into the violent game-play
condition played Red Dead Redemption from a predetermined save
point with approximately 30% of the game already completed. Par-
ticipants randomly assigned to the non-violent game-play condi-
tion played FIFA 10. Participants randomly assigned to the non-
violent game-play within a violent game condition played Red
Dead Redemption from the beginning of the game, when human
vs. human violence has not yet entered the storyline. Thus, during
this last condition, participants played a relatively non-violent
game before the actual violence ensues.

Justification for this type of video game-play is based on the
equation of games across various dimensions. Adachi and
Willoughby (2011) propose various dimensions (e.g., pace of action
and difficulty) that could possibly influence predictor variables. To
our knowledge, this is the first experimental study that has at-
tempted to use the same video game for both violent and nonvio-
lent exemplars without modifying any existing content, but rather
using the game’s original storyline to allow for the dictating of vio-
lent content. Therefore, various dimensions remain constant and
nearly identical while violent content is controlled for.

As previously mentioned, the violent exemplar was Red Dead
Redemption which is rated M (Mature) by the Entertainment Soft-
ware Ratings Board (ESRB) due to its intense violent content in
which players can murder using various real-world weapons
(e.g., guns, knives, bombs, etc.). The game follows an open-world
format, much like its predecessor Grand Theft Auto, in which play-
ers can roam an expansive map and interact with practically every
surrounding (e.g., animals and strangers). More specifically, Read
Dead is a third-person shooter in which players assume the role
of the protagonist John Marston, an outlaw seeking to redeem his
honor by capturing members of his old gang.

The nonviolent exemplar was FIFA 10 which is rated E (Every-
one) by the ESRB. This sports game involves playing soccer where
individuals can choose between numerous club and national teams
and compete against a computer opponent. Inherent in the game of
soccer is the slide tackling tactic that involves ‘‘person on person’’
contact. However, considering that this move is not intended to in-
jure other players (but rather dispossess them of the ball) and fol-
lows the rules of the game, this action does not meet commonly
accepted definitions of violence within video games (Ferguson &
Rueda, 2010; Thompson & Haninger, 2001).

Participants were notified at the time of signing up that each
experiment was scheduled for a 1-h time slot. After completing
the consent procedures and demographic questionnaire, partici-
pants were given instructions on how to play their respective video
game exemplar as well as a scripted overview of the video game
controller, which lasted approximately 5 min. Participants then
played their randomly assigned video game for 30 min alone in
the laboratory. The video game review questionnaire was then
administered upon completion of the video game playing portion.

2.4. Results

Means and standard deviations for responses to the video game
review questionnaire are presented in Table 1 for each condition.
Participants rated the video game exemplars as equal on dimen-
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sions of difficulty, F(2,40) = 2.36, p > .05, and competitiveness,
F(2,40) = 3.09, p > .05. Differences in pace of action ratings for the
video game exemplars, however, were significant, F(2,40) = 4.27,
p = .02. Bonferroni post hoc analyses of the pace of action dimen-
sion elucidate the difference was between the two control condi-
tions condition 2 (M = 10.4, SD = 2.71) and condition 3 (M = 14.3,
SD = 14.3) but neither differed from the target violent condition.

Results of the pilot study show the chosen video game exem-
plars are more than reasonably adequate for both violent and
non-violent conditions across the difficulty and competitiveness
dimensions. In terms of pace of action, there exists a difference
between the non-violent within a violent game control exemplar
(Red Dead Redemption) and non-violent control exemplar (FIFA
10). However the intent was to match controls well with the tar-
get condition. In this case no differences were revealed between
the target condition and either of the controls, although the con-
trol conditions differed from one another. Given these results, we
are confident that the target and control conditions are reason-
ably equated in terms of these relevant potentially confounding
variables. Even if we were to ignore the issue of statistical signif-
icance, as evidenced by the means in Table 1, it is evident that
the target violent condition is evenly spaced in outcomes be-
tween the two control conditions on most outcomes. Thus, any
limitations of one control condition should be addressed by the
other.

3. Experimental study

As noted above, the current study exposed participants to one of
three video game exemplars (violent, non-violent, non-violent
within a violent game) and one of two time playing conditions
(15 vs. 45 min) in an experimental setting. Participants were first
frustrated to induce irritation and test whether violent video
games increased or decreased this irritated state. Levels of aggres-
sive affect (hostile feelings), depression, and visuospatial cognition
were measured before and after game play.

The limitations described in the literature review were ad-
dressed in this experiment. First, both the violent and nonviolent
exemplars were equated on competitiveness, difficulty, and pace
of action. To further equate violent and nonviolent games, a novel
exemplar was created in which the same game (i.e. Red Dead
Redemption) was used for both violent and nonviolent conditions.
As noted earlier this was done by allowing participants to play
the game at points with relatively little to no violent content (non-
violent exemplar) and with the mature, violent content normally
experienced within the game (violent exemplar). Also, different
playing time conditions were created in order to see if the limited
amount of game play in previous experiments possibly account for
higher frustration and aggression. By allowing some participants to
play the video games for either 15 or 45 min, it could be possible to
find differences between experimental groups due to frustration
resulting from limited time exposure. Lastly, the outcome mea-
sures used for the dependent variables were of high quality. Each
scale and inventory have been widely used and validated within
psychological and clinical research.

For the current research, it is hypothesized that exposure to vi-
deo game violence in a laboratory setting will result in increased
levels of hostility and depression. Counterintuitive to negative ef-
fects, it is also hypothesized that exposure to video game violence
in a laboratory setting will result in increased levels of visuospatial
cognition. Lastly, it is hypothesized that more exposure (i.e. 45 min
of game play vs. 15 min of game play) to video game violence in a
laboratory setting will result in amplified effects from the afore-
mentioned hypotheses. More simply put, it is expected that those
participants playing for longer periods will record higher levels
of hostility, depression, and visuospatial cognition than their short-
er game-playing counterparts.

4. Method

4.1. Participants

A total of 100 young adult students from a Hispanic serving re-
gional comprehensive university in the south participated in the
present study. Participants were recruited from various undergrad-
uate courses and were given course credit for their time by their
respective instructors. The sample consisted of 49 females and 51
males, ranging in age from 18 to 45 years with a mean age of 19.9
(SD = 3.92). In regards to ethnicity, 93 (90.3%) were Hispanic, 5
(4.9%) were Caucasian (non-Hispanic), and 2 (1.9%) declined to re-
port. The sample presented for this study is representative of the
ethnic distribution for the university student body. The average
education level was equivalent to a college sophomore in the Uni-
ted States (2nd year of postsecondary education).

4.2. Experimental design

The design for this study was a 3 � 2 � 2 mixed factorial design.
The between-subjects independent variables were the type of video
game-play, which had three levels (violent, non-violent, and non-
violence within a violent game), and the time spent playing the vi-
deo game, which had two levels (15 or 45 min). Thus, this design
rendered six experimental conditions: violent video game exposure
for 15 min, violent video game exposure for 45 min, non-violent vi-
deo game exposure for 15 min, non-violent video game exposure for
45 min, non-violent video game exposure within a violent game for
15 min, and non-violent video game exposure within a violent game
for 45 min. Because the present study has a pre-post design, the
within-subjects independent variable is time and has 2 levels (pre-
test score and posttest score). This design also avoids limitations
of using change scores (Cronbach & Furby, 1970; Field, 2009).

4.3. Dependent variables

4.3.1. Hostile feelings
Feelings of hostility were operationally defined as the total

score on the State Hostility Scale. Developed by Anderson, Deuser,
and DeNeve (1995), the State Hostility Scale (SHS) is a 35-item, 5-
point Likert-type scale in which respondents are asked to report
their current mood. A series of adjectives are presented to the
respondent and they are asked to rate how strongly they disagree
or agree (i.e. 1 for ‘‘strongly disagree’’ and 5 for ‘‘strongly agree’’)
with each word. In this study, the SHS was highly reliable at pretest
(Cronbach’s a = .92) and posttest (Cronbach’s a = .93). All 35 items
were used for this study. Justification for use of the SHS is predi-
cated on the introduction of frustration within the experimental
procedure (see Frustration Task below).

4.3.2. Depression
Participants’ severity of depressive symptoms was operation-

ally defined as the total score on the Beck Depression Inventory-

Table 1
Means and standard deviations for video game exemplars on potentially confounding
variables.

N Difficulty Pace of action Competitiveness

Condition 1 15 11.5 (3.31) 12.0 (3.38) 8.53 (3.50)
Condition 2 10 9.60 (1.89) 10.4 (2.71) 5.60 (1.17)
Condition 3 15 13.2 (3.01) 14.3 (2.89) 8.47 (3.42)

Note. Condition 1 = violent exemplar, condition 2 = non-violent within violent
exemplar, condition 3 = non-violent exemplar.
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II. The Beck Depression Inventory-II (BDI; Beck, 1996) was used to
measure depression symptoms in respondents. The BDI is a 21-
item assessment of the severity of depressive symptoms for use
in people ages 13 and over. Scores on these 21 items range from
0 to 3. In our study, the BDI had high internal consistency at both
the pretest and posttest (Cronbach’s a = .83 and .86, respectively).
The BDI has been found to be sensitive to frustration tasks in pre-
vious research (Ferguson & Rueda, 2010) and is included here given
societal interest in this outcome variable.

4.3.3. Visuospatial cognition
Visuospatial cognition was operationally defined as the stan-

dardized score of the matrices subscale on the Kaufman Brief Intel-
ligence Test-II. The Kaufman Brief Intelligence Test-II (KBIT;
Kaufman & Kaufman, 2004) was used to measure visuospatial cog-
nitive skills in participants. The KBIT is composed of three subtests,
two of which are classified as verbal subtests and the other as a
nonverbal subtest. For this study, only the nonverbal subtest (i.e.
matrices) was used in order to assess cognitive abilities in fluid
reasoning and visual processing (Bain & Jaspers, 2010). The matri-
ces subtest consists of 46 multiple-choice type items. Participants
must choose which of six possible answer choices best completes a
2 � 2, 2 � 3, or 3 � 3 matrix. These tasks involve mental imagery,
visual attention and pattern recognition and visual manipulation
and thus are a reliable index of visuospatial intelligence. Raw
scores are produced by deducting incorrect responses from all cor-
rect responses, with a maximum possible raw score of 46. Raw
scores are then standardized across relevant age groups. Testing
was consistent with the standardization guidelines provided by
Kaufman and Kaufman (2004).

Assessing for psychometric quality has shown the KBIT matrices
subtest to have adequate validity and reliability (see Bain & Jaspers,
2010 for review). The nonverbal subtest has shown to have high
internal consistency reliability ranges from .78 to .93 (M = .88). Kauf-
man and Kaufman (2004) report mean reliabilities of .86 and .91
across the age groups of 4–18 and 19–90, respectively. Reported
test–retest reliability was also high (r = .83), but not optimal due
to the novel problems presented by the matrices subtest that dimin-
ish practice effects. Additionally, the KBIT’s nonverbal subtest was
shown to correlate highly (r = .83) with the Wechsler Adult Intelli-
gence Scale’s (Wechsler, 1997) perceptual organization index,
which also measures the spatial cognition construct. This outcome
here was included to provide a clinically valid indices of visuospatial
cognition and thus extent previous work in this domain.

4.4. Frustration task

The paced auditory serial-addition task (PASAT; Gronwall,
1977) was used to increase frustration in all participants, regard-
less of the experimental condition, to examine the degree to which
different games reduced (or increased) frustration. The PASAT is a
computer-based program in which participants must add numbers
from 1 to 20 in a sequential order. At the beginning of the se-
quence, two numbers (e.g., ‘‘1’’ and ‘‘2’’) are presented and the par-
ticipant must add these numbers and click on the corresponding
sum (e.g., ‘‘3’’). After clicking on this total, another number (e.g.,
‘‘5’’) is presented on the screen and participants are instructed to
add this new number to the last number shown (e.g., ‘‘5 + 2’’)
and, again, click on the corresponding sum (e.g., ‘‘7’’). The presen-
tation of this sequence gradually increases with time, making the
task more difficult. The PASAT has been shown to create an inter-
ference effect, since it is a participant’s intuition to add the last
number presented with the last sum entered. This interference
has been shown to elicit frustration, irritation, and anxiety (Fergu-
son & Rueda, 2010; Tombaugh, 2006), although it was originally
intended to measure cognitive processing speed.

4.5. Video game habits

A video game playing habits questionnaire was used in order for
participants to disclose what games they play and how often they
play them. The VGH asked participants to list their three favorite
video games as well as indicate how often they play these games
using a 5-point Likert-type scale (i.e. 0 = almost never play, 5 = very
often). To avoid variable estimates between respondents (Fergu-
son, 2011), video games listed by participants were coded using
the Entertainment Software Ratings Board (ESRB) rating system.
ESRB ratings were obtained for each game reported by the partic-
ipant and ordinally coded (a minimal score of 1 for ‘‘Everyone’’, 2
for ‘‘E 10+’’, 3 for ‘‘Teens 13+’’, and a maximal score of 4 for ‘‘Ma-
ture’’). Since few games in existence are rated ‘‘Adults Only’’ and
were not reported by participants in this study, the scoring ended
at the ‘‘Mature’’ rating.

Composite scores were obtained by multiplying the ESRB rat-
ings of the three games listed by participants by the time spent
playing each respective game, then summed across the three
games. This allowed for a general measure of real life video
game-playing habits in participants (Ferguson, 2011; Olson et al.,
2009).

4.6. Procedure

Data collection occurred over a 6-month period from late 2010
to early 2011. All procedures were approved by the local Institu-
tional Review Board and designed to meet the ethical standards
of the American Psychological Association.

Randomization of the conditions occurred via an online ran-
domizer. Participants signed up for a 2-h appointment time and
were run individually within the laboratory. Upon arrival, partici-
pants were greeted by an experimenter who followed a script for
the experiment. Participants were escorted to 1 of 3 stations and
were asked to take a seat in front of the first station. They were
then given a short description of the experiment and procedure un-
der the cover story suggesting that this was a study regarding vi-
sual perception and learning. Participants were then asked to
sign an informed consent form after reading the form carefully.
Any questions or concerns were addressed at this point.

After completing the informed consent, participants were given
a demographic questionnaire and video game habits questionnaire.
They then completed the pretest KBIT after being told it was a pat-
tern recognition task. Participants then moved to the second com-
puter station where the PASAT was administered by computer
under the impression that they were attempting a memory task.
After partaking in the task for 10 min, participants were instructed
to move back to the original station and were then given the SHS
and BDI (pretests). Following the completion of both pretest mea-
sures, participants were instructed to take a seat in front of the
third station. At this station, participants were given information
about the game they were about to play depending on their condi-
tion. They were then shown two figures that displayed the X-
Box 360 controller layout and the basic game controls for both
the violent and nonviolent exemplars. Full descriptions of controls
were made to each participant regardless of video gaming experi-
ence. After a thorough 5–10 min explanation of game controls, par-
ticipants were instructed to play either the violent or nonviolent
game for either 15 or 45 min depending on random assignment.

Following the video game playing period, participants were in-
structed to move back to the starting station and were given the
SHS and BDI posttests. Upon completion of these measures, partic-
ipants were administered the KBIT task again (posttest). Finally, all
participants were debriefed, and invited to ask any questions. Par-
ticipants were also informed of the deception with the PASAT task
and asked if they considered it frustrating. Additionally, partici-
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pants were subtly questioned for demand characteristics and sus-
picion of hypotheses. All participants denied suspiciousness
regarding the nature of the study and all considered the PASAT
annoying and frustrating. Before leaving the laboratory, partici-
pants were reminded to keep information regarding the study to
themselves as it was likely that fellow classmates would question
the experiment’s purpose. Participants were then given their copy
of the consent form and were allowed to leave the laboratory.

5. Results

All analyses were conducted using PASW Version 18 (formerly
SPSS) Software. In terms of familiarity with video games, partici-
pants in the present study were relatively fluent. Among females,
71.4% (N = 35) had at least some experience with video games over
the past month. Only 20.4% (N = 10), however, played video games
more than 5 h per week within the past month. Among males,
94.1% (N = 48) had at least some experience with video games over
the past month. Regarding regular video game play, 58.8% (N = 30)
of males reported playing more than 5 h per week within the past
month. Of the males in our sample, 29.4% (N = 15) reported playing
between 15 and 30 h per week within the past month. Within the
past month, females averaged 3.48 h (SD = 6.34) per week of video
game play and males averaged 9.26 (SD = 8.21) hours per week of vi-
deo game play.

Randomized group equivalency data for each of the six experi-
mental conditions is shown in Table 2. One-way ANOVAs were
used to assure randomly assigned video game-playing group
equivalence between the six groups in relation to age, real-life vi-
deo game violence exposure, and pretests and posttests for KBIT,
SHS, and BDI measures. Chi-squared analyses were used to
reassure group equivalence for gender and ethnicity. No significant
differences were found in all cases, supporting successful imple-
mentation of random assignment in all experimental groups.

The impact of video game group on hostile feelings (SHS) was
tested using a mixed ANCOVA design. Violent content and playing
time were the between-subjects independent variables, while the
pretest and posttest time periods on the SHS (i.e. time) were used
as the within-subjects independent variable. Gender was used as
a covariate. A significant interaction between time (i.e. pretest
and posttest scores) and group would support game-playing con-
dition having an effect on hostile feelings. However, in this study,
the interaction effect of time and group on hostile feelings was
not significant F(1,94) = 3.11, p = .09, r = .17, �.03 6 r 6 .36. Fur-
thermore there was no trend indicating increased hostility in vio-
lent conditions as the most post-test hostility was experienced in
the non-violent long-exposure Red Dead Redemption condition.
Thus the effect size noted above is not supportive of the sociali-
zation view. A main effect for time was noted in which hostility
decreased over time in all conditions F(1,94) = 8.15, p = .01,

r = .28, .08 6 r 6 .47. No other main effects or interactions were
significant.

To test the impact of video game group on depression-related
symptoms (BDI), a mixed ANCOVA design was implemented. Vio-
lent content and playing time were the between-subjects indepen-
dent variable, while pretest and posttest time periods on the BDI
(i.e. time) were used as the within-subjects dependent variable.
Gender was used as a covariate. A significant interaction between
time and group would have been supportive of game-playing con-
dition having an effect on depression. Once again, the interaction
effect between time and group was not significant F(1,94) = 2.59,
p = .62, r = .16, �.04 6 r 6 .35. A main effect for time was noted in
which depression decreased over time in all conditions
F(1,94) = 6.63, p = .01, r = .26, .06 6 r 6 .45. No other main effects
or interactions were significant.

Lastly, to test the impact of video game group on visuospatial
cognition (KBIT) a mixed ANCOVA design was implemented. Vio-
lent content and playing time were the between-subjects indepen-
dent variable, while differences from pretest to posttest time
periods on the KBIT (i.e. time) were used as the within-subjects
dependent variable. Gender was used as a covariate. A significant
interaction between time and group would have been supportive
of game-playing condition having an effect on visuospatial cogni-
tion. The interaction effect between time and group was not signif-
icant F(1,94) = .06, p = .76, r = .03, �.17 6 r 6 .22. No other main
effects or interactions were significant.

5.1. Interpreting null results

One difficulty, traditionally with null results is that it can be
difficult to interpret these. On one hand, null effects may reflect
low power and the failure to detect small but real effects. On the
other hand, very large samples may produce spurious statisti-
cally significant results that are of no practical value and which
prove unreliable across studies (Smith & Ebrahim, 2001). We do
note that all results in the current study are below Ferguson’s
(2009b) recommendations for practical significance, and are near
to Cohen’s (1992) level for trivial effects. To aid in the interpre-
tation of effect sizes, the APA Wilkinson Task Force (1999) rec-
ommended the reporting of effect size confidence intervals as
well as power analyses. As noted above, all effect size confidence
intervals (95%) cross over zero into null effects, giving further
weight to the interpretation of null effects as ‘‘true.’’ All effect
sizes witnessed are below Ferguson’s (2009b) recommendations
for practical insignificance. Further the effect sizes are not repre-
sentative of clear and distinct patterns among the groups and
thus represent little more than random ‘‘noise.’’ On balance,
we find that the results reported here are consistent with the
conclusion that video game violence effects on both positive
and negative outcomes examined here are negligible.

Table 2
Group equivalency means for randomized video game groups.

Red dead redemption
(V, 15)

Red dead redemption
(NV, 15)

FIFA 10
(NV, 15)

Red dead redemption
(V, 45)

Red dead redemption
(NV, 45)

FIFA 10
(NV, 45)

N 18 14 14 15 21 18
Age 19.5 (2.5) 19.3 (1.6) 21.9 (7.8) 21.1 (5.3) 18.6 (1.0) 19.9 (3.9)
Violent game

exposure
8.52 (6.3) 6.23 (4.8) 5.26 (3.0) 5.96 (3.4) 7.13 (4.5) 7.92 (4.1)

KBIT pretest 94.7 (12.8) 94.7 (9.8) 99.9 (12.1) 94.2 (12.1) 94.1 (16.2) 95.1 (18.7)
KBIT posttest 99.7 (15.3) 98.2 (14.1) 101.6 (10.6) 96.0 (13.3) 98.9 (14.5) 96.8 (16.4)
SHS pretest 80.0 (23.1) 81.2 (23.0) 91.6 (20.4) 79.9 (21.5) 86.4 (20.3) 81.8 (22.2)
SHS posttest 74.3 (23.0) 69.7 (21.1) 66.4 (7.81) 72.1 (21.4) 77.8 (17.9) 69.2 (17.7)
BDI pretest 11.4 (7.3) 9.79 (4.2) 8.57 (6.1) 11.9 (6.5) 9.57 (6.9) 9.11 (6.8)
BDI posttest 8.89 (7.2) 7.21 (5.2) 4.57 (4.9) 7.67 (6.3) 6.33 (4.9) 7.38 (1.7)

Note. Standard deviations are in parentheses. All group differences were not statistically significant. V = violent, NV = non-violent, 15 = 15 min of game-play, 45 = 45 min of
game-play.
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6. Discussion

Contrary to what was hypothesized, the current study does not
provide any evidence that exposure to violent video games causes
increases or decreases in aggressive affect (i.e. hostile feelings) or
depression in a laboratory setting. Additionally, the current study
did not find evidence for a causal link between violent video game
exposure and visuospatial cognition. The use of effect sizes and ef-
fect size confidence intervals further eliminate the possibility of
Type II error particularly given there were no trends in favor of
the violent games. Thus, this study adds to recent research (Bösche,
2010; Ferguson, 2010a, 2010b; Ferguson & Rueda, 2010; Kutner &
Olson, 2008; Unsworth et al., 2007) suggesting the causal link be-
tween violent video games and aggression is nonexistent to weak,
at best, under the strictest methodologies. Of perhaps more inter-
est is the novel finding that no differences were seen between vi-
deo game conditions on visuospatial cognition. This differs from
much of the previous work on visuospatial cognition. Rather than
necessarily contradicting past work, the current study may eluci-
date some of the limits of the results on visuospatial cognition.
We speculate that previous work may have examined relatively
limited easily trainable abilities. It is possible that the relatively
narrow measurements used in previous work may not generalize
to visuospatial cognition in a broader sense, as measured by the
more general visuospatial intelligence measure used in the current
study. As such it may be premature to imply that action games are
able to promote visuospatial intelligence in a broad sense, although
more research is necessarily to fully elucidate these matters.

In regards to time spent playing video games, this study did not
find statistical differences in hostile feelings, depression, or visuo-
spatial cognition between short- and long-term playing experimen-
tal groups (i.e. 15 and 45 min, respectively). Two possibilities for this
are that no real-life differences between playing a video game for
either of these two time frames exist or the time span between the
two experimental groups was not large enough or representative
of average game play. While the first option is possible, it seems
more likely that the second option is at play for this lack of group
contrast. If violent video games decrease hostility and depression,
as some researchers have suggested (Ferguson & Rueda, 2010), it is
most likely that this occurs after longer, rather than shorter, game
play periods. Additionally, if participants with little gaming experi-
ence are given more time to master novel controls, it may allow for a
more pleasurable experience and lower frustration levels (Przybyl-
ski et al., 2010). Future research looking at potential differences with
time spent playing should vary game play periods and make sessions
longer than the 45 min used in the present study. However, we cau-
tion researchers from overgeneralizing the results of short experi-
mental sessions to real life game play.

It is worth noting that negative psychological states (hostility,
depression) decreased over time in all game playing conditions.
Unfortunately most previous experimental designs do not use a
pre-post design. Our results suggest that video games of all kinds,
whether violent or non-violent relax players and reduce negative
mood states. It may be that previous experimental results, failing
to include pre-post designs, mistakenly ascribed differentials in a
reduction in hostility to a hostility increase. This is a potentially
serious mistake that bears further analysis.

As with all studies, the present research does have limitations.
Although we used gender as a covariate in the current analysis,
the lack of other known covariates within this study is one limita-
tion that could be addressed in the future. Secondly, although we
sought to use well-validated outcome measures, measuring
aggression adequately has been difficult in experimental research
(Ferguson, 2010a; Kutner & Olson, 2008). Thus we remain particu-
larly cautious in the generalization of the hostility measure to real

world aggression. Lastly, the use of a convenience sample does not
represent a common demographic for video game playing. Caution
should be used when trying to generalize these findings to other
populations and ethnic groups. Lastly although our exposure dura-
tion was long for aggression research, our exposure duration was
not as long as in some experiments of visuospatial cognition
(e.g., Feng et al., 2007; Green & Bavelier, 2003) which may explain
the difference in findings.

The present study suggests that violent video games may just
be that: games. Although they are sophisticated in design, they
may not hold the (positive or negative) effects that some believe
exist definitively, however logical they may seem. It could be that
other variables not examined here are of more importance regard-
ing video game play, such as the intrinsic value of playing games
and the social aspects behind multiplayer games (Kutner & Olson,
2008; Lenhart et al., 2008).
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