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Abstract This study examined the relationship between video games and academic performance. Previous
research has been mixed with some studies indicating a negative relationship, while others have indicated a positive
association. The influence of a moderating variable, deviant behavior, was investigated, as it is hypothesized that
students who frequently use videogames and participate in deviant behavior will experience low academic
achievement, whereas videogame use will not affect the achievement of students who do not participate in deviant
behavior. Using correlation and hierarchical regression analysis of a national sample (the 2013 “Monitoring the
Future” (MTF) survey [1]), no statistically significant moderating effect for deviance was discerned. Without a
moderating effect, students engaging in a greater number of video games had higher academic achievement, as
measured in GPA.
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1. Introduction
Academic achievement (achievement) is a key measure
to understand the success, or lack thereof, of educational
activities that a particular student is subjected to over a
period of time [77]. This construct is generally measured
through tests or evaluations, although there is not broad
agreement across the field of education on how to measure
it, nor is there broad agreement on which areas are most
important in assessments, such as practical skills or
knowledge of facts or memorization. Hence, many
achievement studies focus on test scores or student grades,
grade point average (GPA) being the most commonly used
way to measure academic achievement [2,5,55]
Academic achievement is important because high
school students who struggle with school grades are more
likely to have individual, institutional, and population
level problems [25]. At the individual level, low achievement
causes short-term problem behavior and school dropout,
and can also disrupt educational and professional paths
into adulthood [26,27,28]. At the institutional level, students
with achievement issues can create chaos and destabilize
the overall organizational goals [29]. At the population level,
widespread achievement failure has long been known to
cause drastic changes in a given population’s rates of

fertility, mortality, marriage, as well as unemployment
through the correlation between achievement and the
development of human capital [30,31,32]. High school
students with low achievement are less likely to graduate
high school [33]; to have good college outcomes [34]; and
have job and earnings success [35].
A number of variables have been found to predict
academic achievement, including socioeconomic status
[36,37,38,39], general and emotional intelligence
[56,57,58,59,60], and social support [61,62,63,64].
Recently, researches have focused their investigations on
the rising use of technology among high school students,
specifically videogames [3]; although, research has
produced conflicting results in this regard with some
studies finding a negative effect for videogame use on
achievement [8,10,13,14,40,41], and other studies finding
a positive one [11,12,17]. In the present study, whether
high school students’ deviant behavior may explain this
disparity in the literature is investigated.

2. Literature Review
2.1. Videogames and GPA
Technology use has been rapidly increasing among
high school students, with adolescents spending more time
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with mobile devices. In addition to online entertainment
and social media, many adolescents also spend
considerable amounts of time playing videogames.
According to the Pew Research Center, 97% of
adolescents age 12-17 play videogames in various media
[3].
2.1.1. Negative Effects of Videogame Use on Academic
Achievement
Although several studies have linked videogame use to
social outcomes, such as increased aggressive behavior in
teenagers [4,9], recent research has sought to determine
the relationship between videogame use and academic
achievement. Anand [13] studied the relationship between
video game use and grade point average (GPA) and
observed an inverse relationship between GPA and daily
use of video games. Weaver, Kim, Metzer, and Szendrey
[10], found in 2013 that students that reported high use of
video games also reported lower grade point averages
(GPA) which, according to the Weaver et al, is conssitent
with the findings of previous research by Anand [13],
Harris and Williams [40], and Stinebrickner and
Stinebrickner [41]. Arnand [13] in 2007 found that as
video game use increases, GPA and SAT scores decrease.
Anand [13] found that, increased use of video games
decreased the GPA of college students in the United States.
A study by Burgess et al [14] suggests that videogames
may be associated with lower GPA because gamers report
playing video games to avoid homework. Similarly, Boo
found [15] a negative correlation between gaming and
motivation, suggesting that students who spend more time
playing videogames are less motivated to complete
homework and other class assignments, thus explaining
their lower GPAs.
2.1.2. Positive and Neutral Effects of Videogame Use
on Academic Achievement
Not all studies have found a negative correlation
between videogame use and GPA.
Many other studies have found neutral or even positive
associations between videogame use and achievement. A
1986 study by McCutcheon and Campbell [17] conducted
with college psychology students found no significant
difference between frequent and infrequent players in
respect to their GPAs. Moreover, it was found that
infrequent players had significantly higher scores on
psychology exams. Hamlen [11] found in 2013 that video
game strategies were highly related to GPA, and could be
a successful predictor of good school grades. In another
2014 study, Ku, Kwak, Yurov, and Yurova [12] found
among other things that playing videogames on personal
computer make statistically significant contributions to
GPA on IT college students.
2.1.3. A Theoretical Background for the Effect of
Videogames on Achievement
As of yet, it is unclear why some studies have found a
negative effect for videogames on GPA, while others have
found a neutral or positive effect. Burgess, Stermer, and
Burgess in 2012 found [14] that video gamers had lower
GPA, but this finding varied by gender. In this study [14],
the moderating effect of gender was observed because
males were shown to spend more hours per week on
gaming than did females. Burgess et al. conducted
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separate regression analyses for males and females and
found that gaming negatively correlated with achievement
among males but not females.
Cranton [16] stated that it may not be the medium (i.e.,
the videogame) itself but perhaps the information that is
transmitted through the videogame that affects student
achievement. Videogames that transmit positive content
such as “Mario,” may be associated with higher
achievement [67] because they could improve a person’s
sense of well-being [65,66], which has been shown to
increase achievement [75]. Seligman [66] believes that
gaming can promote people’s emotions and quality of
relationships in a positive direction. On the other hand,
videogames that transmit negative content, such as, “God
of War,” “Hitman,” and “Gears of War” series, may be
associated with lower achievement since the violence in
these games are shown [68] to increase aggressive
thoughts, feelings, and behaviors, and decreased prosocial
helping, and could [69] become immune to violence and,
prone to violent acts themselves, and could lose empathy.
Losing empathy, in turn, could cause high school students
to earn a lower GPA [78].
Differences in the sampling methods of individual
studies may also help explain the disparity in the results.
For example, a strong negative effect was found by
Burgess et al [14] who sampled 671 college students, a
group who is more vulnerable to the impact of videogame
use because of susceptibility to violent behavior. In
contrast, Hamlen [11] found no effect for videogame use
in a sample of 113 children and adults that completed an
online survey. This disparity makes sense because, if the
effects are only found among specific types of students,
we would expect to find no effect of videogame use on
academic achievement in a large, broad international
sample. This is exactly what Drummond and Sauer [18]
found in a broad sample of 192,000 students across 22
countries, suggesting that more work needs to be done to
identify the critical moderating variables in this
relationship.

2.2. Moderating the Effect of Videogames and
Achievement: Why is Deviance Important?
In order to understand the effects of gaming on
achievement, it is important to understand the moderating
effect that deviance may have on this relationship.
Although not previously explored in the literature,
individual differences deviant behavior (i.e., behavior that
differs from average experience [6], such as criminal
behavior) may help explain why videogame use is harmful
to the achievement of some students but not others.
Deviance may moderate the relationship between
videogame use and achievement. That is, students who
frequently use videogames and participate in deviant
behavior may experience low GPA, whereas videogame
use will not affect the GPAs of students who do not
participate in deviant behavior. This potential moderating
effect could be explained by the theory of flow [45first
defined as a holistic sensation that people have when they
act with total involvement by Csikszentmihalyi in 1975
[45]. Murphy stated [46] that flow, the positive
psychological state that occurs when a person perceives a
balance between challenges and ability, is one of the main
reasons why individuals become immersed in videogames.
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The time spent playing videogames takes significant time
away from school duties. When this is combined with the
time spent participating in deviant behavior, students may
not have enough time left over to take care of their
academic responsibilities. As of yet, this relationship has
not been explored in the literature.
The present study extends the literature by (1)
investigating the relationship between videogame use and
academic achievement in a nationally representative
sample of U.S. high school seniors and (2) exploring the
possible moderating effect of deviant behavior.

3. Method
3.1. Participants
All the data were analyzed from a nationally
representative sample of US high school seniors as
surveyed by the “Monitoring the Future “MTF: [1] study
(2009–2013, Weighted N = 67,822 [1]. MTF is a
nationally representative cross-sectional study of US high
school students. Approximately 15,000 high school
seniors (12th graders) are surveyed every year from
approximately 130 public and private schools throughout
48 states. MTF uses a multi-stage random sampling
procedure: geographic areas are selected, then schools
within areas are selected, and then classes within schools
are selected. Since the main outcome (heroin use) is rare,
in order to have adequate power, this analysis focused on
aggregated data collected from the five most recent
cohorts with available data (2009–2013). MTF protocols
were approved by the University of Michigan Institutional
Review Board (IRB) and the authors’ IRB deemed this
secondary data analysis exempt from review. MTF main
data collection involves a series of large, annual surveys
of nationally representative samples of public and private
high school students throughout the US. The 2013 sample
sizes were about 15,200, 13,300, and 13,200 in 8th, 10th,
and 12th grades, respectively. In all, about 41,700 students
in 389 secondary schools participated.

4. Measures
4.1. Academic Achievement
Academic achievement was measured with: “Which of
the following best describes your average grade so far in
high school?” The possible answers were: 9="A (93-100)"
8="A- (90-92)" 7="B+ (87-89)" 6="B (83-86)" 5="B- (8082)" 4="C+ (77-79)" 3="C (73-76)" 2="C- (70-72)" 1="D
(69 or below)." Central tendencies measure of the variable
aligned with national high school student 2009 GPA data
obtained from the National Center for Education Statistics
[21]. The average grade in the sample was 6.54 (SD =
1.91), which was equivalent to a B average. The variable
was approximately normally distributed, with skewness of
-.61 (SE = .02) and kurtosis of -.25 (SE = .04).

4.2. Videogame Use
Gaming was measured with: “About how many hours a
week do you spend playing electronic games on a
computer, TV, phone, or other device?” The possible

answers were: 1="None" 2="Less than 1 hour" 3="1-2
hours" 4="3-5 hours" 5="6-9 hours" 6="10-19 hours"
7="20-29 hours" 8="30 or More" 9="40 or More." The
average amount of videogame use in the sample was 4.23
(SD = 2.37), corresponding to three to five hours per day.
Self-reported videogame use was approximately normally
distributed, with skewness of .48 (SE = .06) and kurtosis
of -.65 (SE = .11).

4.3. Deviant Behavior
I selected the following variables: (1) Frequently stealing
less than $50; (2) Frequently stealing over $50; (3) Frequently
stealing vehicle parts; (4) Frequent trespassing of buildings;
(5) Damaging other’s property on purpose; (6) Being under
the influence of marihuana; and (7) Being arrested by
police. Deviant variables were selected by matching frequent
deviant traits by youth taken from FBI crime reports for
2013 and 2014 and the information and description contained
in the MTF data set in order to provide for a proper
technique that could be replicated, and one that relates to
the population the survey belongs to [24]. A principal
components analysis (PCA) was conducted using SPSS to
examine the dimensionality of the items. Although two
components had eigenvalues greater than one, the second
eigenvalues was very close to one, and a visual
examination of a scree plot suggested a one-factor solution.
Because all of the items had loadings of at least .40 on the
first factor, a single composite score was created for each
participant using the PCA regression weights from the
first factor. The resulting composite variable was severely
positively skewed, with a skewness of 5.40 (SE = .06) and
kurtosis of 39.19 (SE = .11). The majority (97 percent) of
the participants reported zero deviant behavior. The new
scale obtained had a Cronbach’s Alpha reliability of 0.73,
which is adequate for psychometric purposes.

5. Analytic Approach
After examining the correlations between key study
variables and testing the assumptions of the analysis, I
tested my hypotheses using a three-step hierarchical linear
regression [75]. In the first step, I tested to see whether
videogame use predicted academic achievement. In the
second step, deviant behavior was added to the model to
see if it predicted academic achievement controlling for
videogame use. Finally, I added the cross-product term
representing the interaction between videogame use and
deviant behavior. The equation for the final model was:

Y = b1X + b2Z + b3XZ+b0,
(1)

where Y is the expected level of academic achievement,
X is videogame use, Z is deviant behavior, and XZ is the
cross-product term representing the interaction between
videogame use and deviant behavior.

6. Results
6.1. Correlation Analysis
Correlations between key study variables are reported
in Table 1. Surprisingly, those who reported the highest
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levels of videogame use earned above-average grades.
There was a small positive significant correlation between
videogame use and grades, r(1725) = .05, p < .05. There
was no significant correlation between deviant behavior and
grades or between deviant behavior and videogame use.
Table 1. Correlations Among Key Study Variables (N = 12,383)
Deviant Behavior
Academic Achievement
Videogame Use
.04
.05
Deviant Behavior
-.00
*p < .05.

6.2. Assumptions
Before interpreting the results of the regression analysis,
I tested to ensure that the assumptions of the analysis had
been met. Descriptive statistics and a visual examination
of a histogram confirmed that error terms were
approximately normally distributed, with a skewness of .67 (SE = .06) and kurtosis of -.18 (SE = .12). Furthermore,
a visual inspection of a scatterplot revealed that the error
terms were approximately normally distributed along all
predicted values of the dependent variable with no
conspicuous fanning. Thus, the assumptions of normally
distributed residuals and homoscedasticity were supported.

6.3. Hierarchical Regression Analysis
Results are reported in Table 2. In Step 1 of the
hierarchical linear regression analysis, videogame use was
a significant predictor of academic achievement (B = .05,
p < .05), but it explained only a very small amount of the
variation in achievement (R2 = .003). Contrary to
expectations, adolescents who reported spending more
time playing videogames actually reported slightly higher
grades than those who spent less time playing videogames.
In Step 2, deviant behavior was not a significant predictor
of academic achievement (B = -.02, p = .53), and it did not
significantly predict any additional variation in
achievement (ΔR2 = .000). That is, adolescents who
reported engaging in a lot of deviant behavior earned the
same grades as those who participated in little or no
deviant behavior. Finally, in Step 3, the interaction
between videogame use and deviant behavior was also
found to be non-significant (B = -.08, p = .15), and it did
not explain any additional variation in academic
achievement (ΔR2 = .001). This meant that, contrary to
expectations, the effect of videogame use on academic
achievement was not moderated by deviant behavior.
Table 2. Results of Hierarchical Regression Analysis
Step 1
Step 2
Step 3
Videogame Use
.05*
.05
.05
Deviant Behavior
–.02
.05
Videogame Use x Deviant Behavior
–.08
R2
.003*
.003
.004
ΔR2
.003*
.000
.001
Notes. Dependent variable is academic achievement. Standardized
coefficients are shown.
*p < .05.

7. Discussion
A number of variables have been found to predict
academic achievement among high school students,
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including deviance and videogame use. Given the
discrepancies in the literature regarding the relationship
between videogame use and achievement, it is important
to study these relationships among a large nationally
representative sample and to explore the conditions under
which videogames may be harmful to students’
achievement. The present study also examined the
hypothesis that videogame use has a negative effect on
students’ achievement when these students also participate
in higher levels of deviant behavior.
There was a small positive correlation between
videogame use and grades. Those who spent more time
playing videogames were slightly more likely to earn
higher grades. Deviant behavior was unrelated to grades.
There was no interaction between videogame use and
deviant behavior; that is, the relationship between
videogame use and academic achievement did not depend
on deviant behavior.
The results of this investigation are consistent with
prior literature and, in some cases, disagree with prior
studies. Results were consistent with McCutcheon and
Campbell [17] and Hamlen [11] who found no
relationship between videogame use and academic
achievement. However, results were inconsistent with
Anand [13] and Weaver, Kim, Metzer, and Szendrey [10],
as well as Anand [13], Harris and Williams [40], and
Stinebrickner and Stinebrickner [41] who found a negative
correlation between deviant behavior and achievement.
Thus, although the theory of flow may explain some
adolescents’ immersed involvement in the videogame
experience, there is no evidence that this negatively
affects their academic performance, even when combined
with other time-consuming tendencies, such as
participation in deviant behavior.
For parents, teenagers, and educators, the results of this
study suggest that videogames may not negatively
influence a student’s GPA, so parents could change any
negative preconceptions of their children’s videogame use,
and its possible influence on GPA. Students could engage
in constructive conversations with their parents regarding
their use of videogames, and the possible positive
influence of this use on their grades. Educators finally
could better advice parents and students alike on the
possible positive effects of gaming, and start seeing
videogame use as another tool for possibly increasing
student’s GPA. For parents, teenagers, and educators, is
also good to know that, even though deviant behavior
does affect grades, this construct is not shown to moderate
the relationship between videogame use and GPA as well.

7.1. Limitations and Need for Further Study
The dataset used from the MTF survey was valuable to
the present study because of the sampling methods utilized
and because it included measures of achievement and
videogame use typically unavailable in a dataset of this
size. The main limitation in using the achievement and
gaming variables were that they are self-reported, and
there is the possibility that teenagers will lie about or
inadvertently misreport their grades, videogame use, or
criminal activity, especially teenagers engaged in deviant
behavior. However, since grade distribution data
paralleled national norms [79], there is no evidence that
achievement data were misreported. There is also the
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possibility that GPA, even when accurately reported, may
not be a valid measure of academic achievement because
tracking policies have been found to lead to grade
inflation [80]. Videogame use and deviant behavior may
be contributing to poor achievement, but this diminished
achievement may not be reflected on the students’ report
cards. Future studies should include standardized
measures of achievement and continue to focus on
understanding what moderates the relationship between
gaming and achievement. In example, a future moderating
study could try to understand if video games ratings,
violent or not, moderates this relationship, and the time
each is engaged in. Also, it is imperative to measure
violent vs. nonviolent video games influence on GPA.
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