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Abstract 

In the present study, we examined the effect of online games on school achievement during adolescence 
through systematic review and meta-analysis.  The systematic review included 50 articles while 15 studies 
were selected for the meta-analysis. All studies covered the years 2012-2022 and described a sample of 
217689 participants who used video games for recreational purposes and recorded the frequency of 
engagement. Initially, it was shown that the frequency of engagement with online video games, especially 
shooter games, has an effect on all age groups of adolescents but the effects are not dramatic. At the same 
time, it was shown that while excessive online gaming can hinder academic achievement, video games 
alone can promote skill acquisition and bring about positive academic outcomes. Interestingly, it is thanks 
to video games that a narrowing of the gap has emerged between men and women in terms of digital 
reading (Rasmusson & Åberg-Bengtsson, 2015). 
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Introduction 

People have easy access to a variety of games via laptops and smartphones thanks to the 
internet. As accessibility increases the frequency of gaming, people spend more time on games 
(Yıldırım & Şen, 2019). Adolescents are known to be particularly vulnerable to problematic 
internet game use (Lopez-Fernandez et al., 2013) due to their immature cognitive control 
during this period (Kuss, Griffiths & Binder, 2013). There are the following main types of 
online games: Local and Wide Area Network Games (LAWN) and Massively Multiplayer 
Online Role Playing Games (MMORPG) (Kuss & Griffiths, 2012). Adolescents are known to 
be particularly vulnerable to problematic internet game use (Lopez-Fernandez et al., 2013) 
due to their immature cognitive control during this period (Yates, Gregor & Haviland, 2012). 

Previous studies have demonstrated reduced sleep time and daytime fatigue associated 
with the presence of televisions, video game consoles or internet-enabled computers in the 
bedroom (Nuutinen et al., 2013). Delayed Sleep-Wake Disorder has been associated with 
negative consequences during the day (daytime sleepiness, fatigue (Micic et al., 2016) and 
ultimately, tardiness to school, absenteeism, dropout, and poor academic performance 
(Saxvig et al., 2012). Academic achievement indicates the knowledge acquired and skills 
developed in the school subject, usually determined by test scores and conceptually defined 
as the knowledge acquired and skills developed in the school course (Kumar &Lal, 2014).  
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Methodology 

Systematic Review Methodology 

The aim of the study was to examine how online games effect school achievement during 
adolescence. For this reason we applied systematic review and meta-analysis. A systematic 
review of existing literature was applied according to the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses (PRISMA) model (Moher et al., 2009). The following 
databases were used for the review: Pubmed, Scopus, Heal link, Wiley on line Library, Google 
scholar, Oxford Academic and Springer. At the initial stage, the keywords of the topic were 
defined: 'online gaming', 'on-line gaming', 'school achievement', 'adolescence'. Then terms 
related to 'online gaming' were searched for, such as 'internet gaming disorder', 'online 
games', 'problematic internet use', 'online games addiction'. Similarly for school performance, 
terms such as "academic achievement", "school performance", "achievement motivation", 
"cognitive skills" were searched. As limited sleep affects school performance we also searched 
for the effect of online games in adolescence and the effect of sleep on school performance. 

In particular, the search was conducted using the advanced research method. Each term 
was searched separately focusing on qualitative search rather than quantitative search. After 
the search, the AND term was used between the search terms so as to increase specificity and 
the OR term was used to increase sensitivity. After the necessary search, search filters such as 
date of publication and language were set. Articles were saved after the abstract or article was 
read. The collection period of the articles was September 2021-June 2022. 

 The studies were collected based on whether they met the following criteria. They must 
have been published in the last decade 2012-2022. They should study online games. Games 
were excluded if they involved educational games designed solely to reinforce specific 
cognitive skills. To study the relationship between online games and factors related to school 
performance either directly, such as the development of cognitive skills of memory, attention, 
concentration of math skills, and indirectly with sleep or truancy. The studies included in our 
study also had the criterion of being in the English language and sample age 10-19. 

Meta-Analysis Methodology 

After completing the literature review we went on to meta-analysis of 15 studies that 
correlated the frequency of use of online games with school performance in adolescents. The 
studies were divided into three groups according to the ages of the participants: 1) primary 
school students aged 10-12 years, 2) secondary school students aged 13 to 18 years, and, 3) 
young adult students aged 19-22 years. The publication error in this analysis was estimated 
using the funnel plot Figure 2.  

All studies described a recreational computer user sample and recorded frequency of 
engagement or addiction to online games. The study samples consisted of adolescents, who 
played video games online via desktop computer (PC) or mobile phone (smartphone).The 
total sample consisted of 217,689 participants. The specific studies were chosen because they 
could be analyzed statistically as similar analyses had been used to conduct the correlation 
coefficients. In this meta-analysis, the random effects model (DerSimonian & Laird, 1986) was 
preferred over the fixed effects model, because the studies used differed in a variety of 
characteristics resulting in heterogeneity.  

The study was classified as "low risk" (-) in terms of identification bias (Bleich, et al., 1988). 
The effect size of the correlation between the continuous variables of academic performance 
and the time spent by participants in online games was calculated through the Pearson 
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correlation coefficient provided by each study.  Specifically, the Pearson correlation coefficient 
r and sample size (N) were obtained from each study included in the review. A two-tailed p 
value (p=0.05) was set as the threshold for statistical significance of the results. Statistical 
analysis was performed with SPSS v.28.  

Results 

Review Results 

Initially, 94 studies were collected after they were screened based on the title, the abstract of 
the article, and through the literature reviews of other studies. Of these studies, 50 were finally 
selected. From the literature review, a negative association between addictive tendency on 
internet or computer game use and academic performance was confirmed. This means that 
the more a student engages in video games, the lower the academic achievement (Penaso & 
Gaylo, 2019). It has also been found that greater non-academic use of ICT (information and 
communication technologies) is negatively related to academic performance of high school 
students (Salomon & Ben-David Kolikant, 2016). This is concurred by Burušić, Šimunović & 
Šakić (2021), arguing that greater engagement in activities with a more recreational than 
educational character may be associated with worse academic performance in STEM. It has 
even been found, by Kuss & Griffiths (2012) that heavy or excessive use of online games is a 
significant negative predictor of mathematics achievement (Güzeller & Akin, 2014). These 
long hours of online gaming was found to contribute to a student's likelihood of failure 
(Cortes et al., 2012). However, not everyone who regularly plays online video games is an 
excessive user.  

Regarding the beneficial effects of video games, researchers Granic, et al. (2014), described 
that they have been shown to promote a wide variety of cognitive abilities. It needs to be 
mentioned first that executive function skills have been shown to be involved in academic 
learning and performance (Best, 2014). In terms of spatial skills these appeared to be enhanced 
primarily by those who played shooting games which clearly resulted in subjects performing 
higher in academic subjects that may have been designed for the same domain (Granic et al., 
2014). In the study by Bavelier et al., (2012), it was found that shooting game players allocated 
their attention and filtered irrelevant information more effectively. Some of the major findings 
on the benefits of play include greater brain volume and plasticity (Kühn et al., 2014), greater 
ability to transfer skills from play to real-life situations, such as eye and hand coordination, 
memory skills and visual acuity (McDermott, Bavelier & Green, 2014).  

 Studies in the United States have reported that adolescents spend over 11 hours per day 
using modern electronic media such as computer/internet and computer games, which is 
more than the amount of time spent in school or with friends (Paulus, et al., 2018). In addition, 
excessive Internet use and increased use of computer games have been found to cause 
addiction and can cause severe functional impairments in the daily lives of children and 
adolescents (Drummond & Sauer, 2016). 

With Borgonovi's (2016) findings, our hypothesis that low or controlled use of online 
games will not have an effect on school performance is not supported. Borgonovi (2016), 
argued that moderate game use may promote positive outcomes for students. From Bevelier 
& Davidson's (2013) research, the positive effect of game use related to the cognitive functions 
required for academic success only occurs when game use is casual. Conversely, when use is 
frequent then familiarity is affected and therefore the benefits are limited (Bevelier& 
Davidson, 2013). 
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Regarding the beneficial effects of video games, in terms of spatial skills these appeared to 
be enhanced primarily by those who played shooting games which clearly resulted in subjects 
performing higher in academic subjects that may have been designed for the same domain 
(Granic et al., 2014). Adachi & Willoughby's (2013), longitudinal study showed that the more 
adolescents reported playing strategic video games (such as role-playing games), the more 
improvements were evident in self-reported problem-solving skills in the following year.  

Meta-Analysis Results 

Regarding the first group aged 10-12 years, Farchakh, et al., (2020) found that there is a 
negative correlation between academic achievement and problematic use of online games in 
children aged 10-13 years (r=-.160, p<.001). Schulz van Endert (2021), found that more use of 
online games predicted overall school grades. Ramirez et al., (2021), studied 2440 students 
aged 10-13 and found a negligible effect of frequency of video game use on academic 
performance (r=-.060, p=.003). 

In the second group, adolescents aged 13-18, Brunborg, Mentzoni, and Frøyland (2014), 
analyzed data from two samples with a total of 1928 Norwegian adolescents aged 13 to 17 
years. The surveys included questionnaires on video game use, video game addiction, 
depression, binge drinking, academic performance and behavioral problems. Time spent 
playing video games was found to be slightly negatively correlated with academic 
performance in both samples (p<.05). 

Lastly, the third group of students aged 19-22, included studies such as a prospective study 
of Kwok et al. (2023), in a small sample of 15 students in Hong Kong demonstrated that more 
time in online games leads to significantly lower academic performance (r =-.520, p<.001). 
Additionally, Schmitt at al. (2015), investigated the pattern of video game use and video game 
addiction among 477 male college freshmen and found that video game addiction was 
negatively related to course grade point average (r=-.120, p=.019) with a high little effect. Also, 
Ventura et al. (2012), showed that there is a negative correlation between academic 
performance and shooter games (r =-.140, p<.05). Xu et al. (2019), also showed a negative and 
weak correlation between the time students spend on online video games and their 
performance (r =-.101, p<.05), while Yurov et al. (2014), found no significant effect of online 
game frequency on academic performance (r =-.063, p>.05) of 113 American students. 

We observe a slight asymmetry with the study by Kwok et al. (2021), showing significantly 
larger effect sizes compared to the other studies. Interestingly, this asymmetry is due to 
publication error in the studies on young adult students and not in the studies on a secondary 
school sample. There are three (3) studies for 10-12 year old students and seven (7) for 
secondary school students (less than 10 per subgroup) therefore the resulting charts do not 
have optimal reliability for drawing conclusions (Figure 1.). 

Additionally, Table 1. presents the effect size estimates as obtained for each subgroup of 
the analysis. Specifically, for adolescents aged 10-12 years, three studies were included with 
an overall statistically significant negative and weak correlation coefficient (r=-.116, p=.010) 
meaning that school performance decreases as time on online video games increases, but this 
reduction is small. Studies for this age group show moderate heterogeneity (I2=65.6%). Of 
course, this conclusion cannot be generalized to the population as there are only three studies 
(95% CI prediction from -.1.068 to +.837). 

For adolescents aged 13-18 years seven studies were included with a statistically significant 
negative and weak correlation coefficient (r=-.150, p<.001) meaning that school performance 
decreases slightly as time spent on online video games increases. This conclusion can be 
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generalized to the population with a 95% confidence interval for the correlation coefficient 
from -.250 to -.049. Studies on this age group show high heterogeneity (I2=87.9%). 

For teenagers and young adults aged 19-22, five studies were included with a statistically 
significant negative and weak correlation coefficient (r=-.106, p<.001) meaning that academic 
performance decreases slightly as time spent playing online video games increases. This 
conclusion can be generalized to the population as the 95% confidence interval for the 
correlation coefficient passes 0 (from -.153 to -.058). The studies for this age group do not show 
heterogeneity (I2=0.4%). 

Overall the relationship that results from all 15 studies between school performance and 
frequency of online games is negative and weak (r=-.135, p<.001) which means that school 
performance decreases slightly as the time spent by students increases adolescents in online 
video games and is a generalizable result to the population (95% CI of prediction -.223 to -
.046). The studies on all adolescents show high heterogeneity (I2=83.9%). It should also be 
noted that the homogeneity test between the subgroups showed that there is homogeneity in 
the three subgroups (p=.128) with the result that we have the indication that the effect of the 
frequency of playing online video games is slightly negative and weak in all age groups 
adolescents. 

Limitations 

The process of searching and analyzing the existing literature showed that there is a great 
heterogeneity in the research in terms of the research object, the sample, as well as the method 
chosen. This would be important to be taken into account by the researchers, so that there is 
the possibility of obtaining data suitable for further analysis and generalization in the future. 
Perhaps, it would have been more reliable to prefer instruments measuring academic 
achievement rather than just participant self-report questionnaires. 

Conclusions 

In order to conclude, there is a positive effect of the use of games related to mental functions, 
which are required for academic success, when the use of games is occasional. This evidence 
suggests that while excessive online gaming may hinder academic performance, video games 
alone may promote skill acquisition and produce positive academic outcomes.  

Our findings concur with research results in Turkey (Şahin et al., 2016) suggest that game 
addiction may not be responsible for poor academic performance. Students with low 
academic performance may have poor time management skills unlike other students whose 
performance was not affected by the time allocated to the game and the type of games played 
(Penaso&Gaylo, 2019).These abnormalities in their schedule may affect their academic 
performance in general.  

Therefore, there is a need to investigate other parameters that may influence the 
association with video games and lead to a decrease in academic performance. Research is 
needed to determine whether the cognitive skill acquired in a game can affect performance 
on academic tasks that require the corresponding skill. More specifically, whether and to what 
extent video games teach problem-solving skills and whether these skills generalize to real-
world settings needs further investigation. 
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Appendix 

 

Figure 1. Funnel plot 

Table 1. Effect Size Estimates for Subgroup Analysis 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 Effect Size SE Z P 

95% CI 

95% CI 

Prediction Intervala 

Lower Upper Lower Upper 

Elementary -.116 .0449 -2.573 .010 -.204 -.028 -1.068 .837 

HighSchool -.150 .0165 -9.113 .000 -.182 -.118 -.250 -.049 

College -.106 .0146 -7.255 <,001 -.134 -.077 -.153 -.058 

Overall -.135 .0137 -9.804 .000 -.162 -.108 -.223 -.046 

a. Based on t-distribution. 
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