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Abstract—The COVID-19 pandemic has forced most
universities worldwide to convert to distance education to ensure
the educational process remains uninterrupted. The COVID-19
pandemic-related confinement orders have led students to be
more engaged with online games. However, for a minority of
students, excessive playing can become problematic and
addictive. Few studies investigated the long-term effect of
COVID-19 on game addiction among university students. The
present study investigates the changes in online game addiction
rates between May 2021 and May 2020 and aims at determining
the impact of playing online games on students’ academic
performance. It also examines the demographic factors
associated with video game addiction. A sample (n= 418) of
students from one private university in UAE was randomly
selected, and data were analyzed. The study has determined a
reduction in online game addiction levels in the second year of
pandemic compared with the first year. Gender and academic
level were considered the most predominant features expressively
related to online games addiction. It has also been found that
digital game addiction is positively associated with academic
performance.
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I.  INTRODUCTION

In modern society, most of the information is collected
from the internet, thus using electronic devices has become an
essential means in all living areas. In particular, United Arab
Emirates (UAE) emphasized the importance of building high-
speed information infrastructures and informatization
education at the national level. The statistic demonstrates that
the UAE has the highest internet diffusion rate as of January
2021. It was found that 99 percent of the UAE population has
access to the internet [1]. Playing games is one of the most
common leisure activities for young people. It has been
continuously increasing with the development of the internet
and smart devices.

The emergence of the deadly COVID-19 pandemic at the
end of 2019, which gradually swept all over the globe, brought
instant and dramatic changes. People, who were required to
stay at home, increased their consumption of all kinds of digital
entertainment, especially online games [2, 3]. For instance,
75% increase had been recorded in online gaming activity
since COVID-19 pandemic stay-at-home instructions in USA

[4], with more than 20 million concurrent active users [5]. In
addition, online gaming has been perceived as amplified due to
public health efforts to encourage social distancing [6].

To control and decrease virus transmission, the
governments in many countries worldwide, including the
United Arab Emirates, implemented mandatory closure of
educational institutions and all their face-to-face teaching and
learning activities. This shift from traditional face-to-face
learning to distance learning instruction greatly impacted
everyone involved, particularly students. They registered for
face-to-face education but suddenly switched from the
conventional learning style they preferred and were
accustomed to.

The lockdown caused by the COVID-19 pandemic may
have further increased their use of online video games and,
therefore, the risk of video gaming addiction. While moderate
use of online gaming could lead to wide-ranging benefits [7],
extreme usage of this activity experimented with various social
problems and addictions [8]. The pandemic has contributed to
increasing video game addiction in general and among students

[9].

However, we do not currently have a thorough knowledge
of the effect of the COVID-19 pandemic on students.
Therefore, the current study will analyze video gaming
addiction among university students during the lockdown,
starting in March 2020.

Furthermore, few studies have been conducted to examine
the relationship between playing video games and academic
performance, especially in the United Arab Emirates. Most
video game studies focus on the behavioral effects of video
games. This issue makes it essential to determine whether the
increased time spent playing online games during pandemics
influenced students’ academic performance. The study also
identifies the main demographic factors (age, gender, academic
level) related to online video game addiction.

Educational institutions, instructors can benefit from the
findings of this research to shift their pedagogical approach
from lecture-centered to student-centered and integrate the use
of games as innovative learning technologies into their
curricula.
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Il. LITERATURE REVIEW

The Covid-19 pandemic has affected teaching and learning
at almost all higher education institutions worldwide. Most
universities have faced sudden pressure to change from face-
to-face courses to digitally enhanced teaching for distance
learning. Two-thirds had reported replacing face-to-face
classroom teaching with distance teaching and learning [10].
The pandemic also increased the risk of video game addiction
among students [9].

Most of the students play video games, and it is known that
video games are a common form of entertainment [11]. In
addition, games are often seen as an important part of new
technologies, and they have become an essential part of many
students’ lives [12]. However, students' online video game
usage has generated significant concern due to its possible
adverse effects on their health, socialization, and academic
performance. Regarding this last aspect, some studies point out
that online video games negatively affect academic
performance, while others emphasize their positive effects.

Games can enhance logical thinking, analytical skills,
social skills, visual abilities, collaboration, movement, and
computing [13]. Psychomotor processes are influenced by
computer and video games, and tension levels are reduced. In
addition, playing games improve critical reasoning, analytical
capabilities, movement, cognitive skills, perceptual ability,
teamwork, and programming [14]. A study by [15] showed a
positive relationship between the number of hours students
play video games and their GPA, which means that students
who take time playing video games can have better academic
performance. Also, the author in [13] states that students’
awareness and consciousness can be improved by playing
video games. Online video games play an important role in
increasing students' intelligence quotients (1Q). When students
play games in the classroom, they form teams and devise their
tactics for winning. They pay attention to and analyze the key
points, aiming to minimize future challenges by looking more
seriously [16]. The study of [14] found that 72% of participants
believed that homework tasks involving computer or video
games outside of the classroom could be a benefit to student
education. In addition, about 77% accepted that video games
should be used to incorporate and teach science, technology,
and mathematics principles.

As stated by [13], video games can enhance logical
thinking, analytical skills, social skills, visual abilities,
collaboration, movement, and computing. Therefore, there can
be a positive impact on student’s GPA/academic achievements
caused by video games. However, some studies, such as [12],
states that video games cause negatively on students’ academic
performance due to addiction and distraction. Therefore, there
is mixed information about the relation between video games
and student’s academic performance.

Students who did play video games had meaningfully lower
GPAs than those who stated that they did not play video games
[17]. This conclusion is similar to the study [18], which noticed
a decrease in GPA and SAT scores for video game students.
Therefore, it is more reliable to use GPA as it represents a
continuous assessment of academic performance. This
conclusion also matches the findings of [19], who
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experimented with decreases in academic performance for
students who played video games.

Although there is no specific definition for the term video
game addiction, it was found that students addicted to playing
games had lower academic performance. Moreover, time spent
playing online games was found as a negative indicator of
academic performance for undergraduate students [20].

A study performed by [21] had used open-ended questions
to encourage students to report their moods while playing
video games. As a result, various negative repercussions
indirectly related to academic performance associated with
addiction to video gaming were reported, such as skipping
classes, missing homework deadlines, etc. Researchers also
found that these repercussions directly involved gender, an
important demographic factor of video game addiction, as male
students tend to play more often and lean towards losing time
while playing. This statement was also confirmed by [18], who
found that the academic performance of male students was
more affected as they spent more time playing video games.

An experiment proved that academic performance
improved after the students completely decreased their usage
time of all technology, including video games, with a
maximum of 30 minutes allowed per day. On the other hand,
[22] found that playing video games for more than five hours
per session has a negative impact on academic performance.
They also found that these excessive hours spent on gaming
promoted violence among students and prevented them from
having normal social interaction and extra-curricular activities.

I1l. PURPOSE OF THE STUDY
The purpose of the study is:

e Check whether a change in students’ online video game
addiction is noticeable between May 2020 and May
2021,

e Observe the effects of some demographic factors (age,
gender, academic level) on online video game
addiction,

o Explore the impact of online video gaming on student's
academic performance.

IV. METHODOLOGY

A. Participants

A total of 418 participants from one private university in
the UAE were randomly selected to participate in this cross-
sectional study. A survey questionnaire was applied to collect
data from students in May 2020 and May 2021. In all,
101(24%) students had completed the survey form in May
2021and 317 (76%) students completed the survey in May
2020. Fig. 1 represents the demographic data of the students
who participated in the survey. Of those who completed the
survey form, 187 (45%) were males, whereas 231 (55%) were
females. A total of 138 (33%) of the participant were aged less
than or equal 20, 263 (63%) aged between 21 and 25, 14 (3%)
aged between 26 and 29, and 3 (1%) aged 30 or above. A total
290 (69%) of the participant has completed less than 90 credit
hours, and 128 (31%) has completed 90 credit or above. 5 (1%)
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participants have CGPA less than 2, 80 (19%) have a CGPA
between 2 and 2.49, 105 (25%) have a CGPA between 2.5 and
2.99, 129 (31%), or have a CGPA between 3 and 3.59 while 98
(24%) has a CGPA of 3.6 or above.

Gender wa . Agn

" == b

"D

Credit Hours Completed

Q¢

Fig. 1. Demographlc Data of the Students who participated in the Survey.

B. Instrument

The research instrument consisted of a self-report
questionnaire with a three-part structure designed to collect
student’s  responses.  The  first  section  collected
demographical/personal data based on five items related to
participants' profiles, including age, gender, CGPA, major, and
the number of credit hours completed. The second part consists
of four questions. The first question was, “On average, how
many hours do you spend playing video games daily?”. The
second question was, “Does gaming overall give you any real
fulfillment in life?”. The third question was, “If it is needed,
could you quit playing video games easily?”. While the fourth
question was, “Did the average daily time you spend playing
video games increase during the COVID-19 Pandemic?”. Part
3 consisted of 20 items. The statement preceded them: “How
often in the last six months...? All items were scored on the 5-
point Likert scale, ranging from 1(never), 2(rarely), 3
(sometimes), 4 (often), and 5 (very often). These items were
mainly based on a review of the literature.

C. Reliability

The researchers performed a reliability analysis using
Cronbach’s alpha to determine the internal questionnaire
consistency once the data collection phase was completed. The
satisfaction scale's alpha reliability coefficient was 0.956,
which indicated that the instrument was highly reliable.

D. Research Hypotheses
The research hypotheses are listed below:

H1: There is no significant change in students’ online game
addiction between May 2020 and May 2021.

H2: There is no significant relationship between gender and
online game addiction.
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H3: There is no significant relationship between academic
level and online game addiction.

H4: There is no significant relationship between age and
online game addiction.

H5: Online game addiction has no significant impact on
academic performance.

E. Data Analysis

Data analysis was conducted using the IBM SPSS Statistics
version 27. An independent t-test was used to examine the
relationships between video game addition, gender, academic
level. In addition, between-participants one-way ANOVA was
used to assess the effects of variables (age) on video game
addiction and time spent gaming. Also, the one-way ANOVAS
test was used to determine if video game addiction and time
spent gaming affect academic performance. All statistical
analysis was two-tailed with a .05 level of significance. Finally,
linear regression was used to find out whether there is a
correlation between CGPA and Addiction Hours.

V. RESULT AND DISCUSSION

Based on Fig. 2a, the question “On average, how many
hours do you spend playing video games daily?”. 15% of the
participants do not play video games, followed by 50% of the
participants play on average 2 hours daily. 27% of the
participants play on average 5 hours daily, while 6% play on
average 8 hours daily, and finally 2% of the participants play
on average 10 hours every day.

Based on Fig. 2b, the question “Does gaming overall give
you any real fulfillment in life?”. 48% of the participants said
yes, 14% were neutral, while 38 said no. Then, based on Fig.
2c¢, the question “If it was needed, could you quit playing video
games easily?”. 58% of the participants said yes, 8% were
neutral, while 34% said no. Finally, based on Fig. 2d., the
question “Did the average daily time you spend playing video
games increase during COVID-19 Pandemic?”. 146 (35%) of
the participants said yes, 66 (16%) were neutral, while 206
(49%) said no.

Fig. 2. Students responses with regards to their Gaming Behavior.
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A. Comparison between May 2020 and May 2021 Survey
Analysis

H1: There is no significant change in students’ online game
addiction between May 2020 and May 2021.

An independent t-test was used to test hypothesis H1. The
results of the testing are reported in Table 2. The test aimed to
determine if students surveyed in May 2020 have the same
online games addiction level as those surveyed in May 2021.
The result shows that there is a statistically important
difference students surveyed in May 2020 online games
addiction level (Mean= 2.45, Standard Deviation = 1.215) and
on May 2021 online games addiction level (Mean= 2.044,
Standard Deviation= 1.188; t(416) = 3.286, p= 0.010).
Consequently, hypothesis H1 was rejected.

In conclusion, this result reveals an important difference
between May 2020 students' online games addiction and May
2021 students' online games addiction. Specifically, in May
2021, students are less addicted to online games.

The average addiction hours for students surveyed in May
2020 was 3 hours, while 2.84 hours for those surveyed in May
2021.

B. Gender

H2: There is no significant relationship between gender and
online games addiction.

An independent t-test was used to test hypothesis H2. The
results of the testing are reported in Table 2. The test aimed to
determine if female and male students have the same online
games addiction level. The result shows that there is a
statistically important difference in male students' video game
addiction (Mean= 2.58, Standard Deviation = 1.159) and
female students' video game addiction (Mean= 2.198, Standard
Deviation= 1.198; t(317) = 3.436, p= 0.012). Consequently,
hypothesis H2 was rejected.

In conclusion, this result reveals an important difference in
students' online game addiction between male and female
students. Specifically, female students are less addicted to
online games than their male counterparts.

The researchers also conducted another independent t-test
shown in Table 1. The test aimed to determine if female and
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male students spend the same time playing video games. The
result shows that there is a statistically important difference in
male students' video game addiction (Mean= 3.55, Standard
Deviation = 2.253) and female students' video game addiction
(Mean= 2.48, Standard Deviation= 2.234; t(416) = 4.139, p=
0.000).

In conclusion, male students spent more time playing
online games than their female counterparts.

C. Academic Level

H3: There is no significant relationship between academic
level and online games addiction.

An independent t-test was used to test hypothesis H3. The
results of the testing are reported in Table 2. The test aimed to
determine if senior students (completed 90 credit hours or
more) and junior students (completed less than 90 credits
hours) have the same video game addiction level. The result
shows that there is a statistically important difference between
senior online games add (Mean= 2.08, Standard Deviation =
1.130) and junior students' video game addiction (Mean= 2.50,
Standard Deviation= 18130; t(416) = 4.435, p=.001).
Consequently, hypothesis H3 was rejected.

In conclusion, this result means a significant difference in
students' video game addiction levels between senior and
junior students.

TABLE I. INDEPENDENT SAMPLE T-TEST ANALYSIS RELATED TO
STUDENTS’ TIME SPENT ON VIDEO GAMES WITH REGARDS TO THEIR GENDER
Category Gender
St. Type Male Female
N° of Participants 187 231
Mean 3.55 2.48
Standard Deviation 2.253 234
t 4.852
df 416
p 0.000
95% Confidence Interval of the | Lower 0.636670
Difference Upper 1.503895

TABLE Il. INDEPENDENT SAMPLE TEST ANALYSIS RELATED TO STUDENTS’ ONLINE GAME ADDICTION
95% Confidence Interval of
the Difference
Category | Students’ type | Number of Participants Mean SD t df p Lower Upper
Male 187 2.58 1.159
Gender 3.436 416 0.0012 0.162 0.602
Female 231 2.198 1.11916
May 2020 317 245 1.215
Students 3.286 416 0.010 0.172 0.684
May 2021 101 2.044 1.1188
Junior 291 2.50 1.143
Level 3.435 416 0.001 0.179 0.655
Senior 127 2.08 1.130
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D. Age

Students were divided into four groups. Groups 1 for
students who are less than or equal to 20 years old. Group 2 for
students between 21 and 25 years old, group 3 for students
between 26 and 29 years old, and group 4 for students who are
30 years or older. One-way ANOVA test analysis determined
whether video game addiction and time spent playing video
games differ significantly based on age. Table 3 indicates that
university students' level of video game addiction does not
differ according to age (p = .196). In addition, table 4 indicates
that the time spent playing video games does not differ
according to age (p = .871). Consequently, hypothesis H4 was
accepted.

E. Academic Performance

In order to check whether video game addiction affects
academic performance, the participants were divided into five
groups. Groups 1 includes students with CGPA less than 2,
group 2 for students with CGPA between 2 and 2.49, group 3
for students with CGPA between 2.5 and 2.99, group 4 for
students with CGPA between 3.0 and 3.59, and finally group 5
for student CGPA between 3.6 and 4.0. One-way ANOVA test
analysis was used to determine whether video game addiction
and time spent playing video games are associated with
academic performance. Table 5 indicates that university
students' level of video game addiction is significantly different
between CGPA groups (p = .000). Fig. 3 shows that the mean
for game addiction decreases as CGPA increase. Table 6
indicates that the time spent playing video games is
significantly different between CGPA groups (p = .000). Fig. 4
shows that the mean time spent playing video games decreases
as CGPA increase.

Hypothesis H5 was rejected in both tests. This confirms
that video game addiction has a significant impact on academic
performance. Furthermore, students addicted to video games
have worse performance than those who are less addicted.
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TABLE V. ONE-WAY ANOVA RESULTS FOR THE LEVEL OF VIDEO GAME
ADDICTION OF UNIVERSITY STUDENTS CGPA
ANOVA
MeanofResp
Sum of Mean .
Squares df Square F Sig.
Between Groups | 5g 936 4 14234 | 23954 | .000

Within Groups 244.821 412 .594

Total 301.757 416
TABLE VI. ONE-WAY ANOVA RESULTS FOR TIME SPENT IN VIDEO
GAME ADDICTION OF UNIVERSITY STUDENTS WITH REGARDS TO CGPA
ANOVA
AddicHRs
Sum of Mean .
Squares df Square F Sig.
Between Groups 98.762 4 24.691 4.876 .001
Within Groups 2086.077 412 5.063
Total 2184.839 416

TABLE Ill.  ONE-WAY ANOVA RESULTS FOR THE LEVEL OF VIDEO GAME
ADDICTION OF UNIVERSITY STUDENTS AGE
ANOVA
AddicHRs
Sum of Mean .
Squares df Square F Sig.
Between Groups 26.724 3 8.908 1.572 .196
Within Groups 1813.227 320 5.666
Total 1839.951 323
TABLE IV. ONE-WAY ANOVA RESULTS FOR TIME SPENT IN VIDEO
GAME ADDICTION OF UNIVERSITY STUDENTS
ANOVA
MeanofResp
Sum of Mean .
Squares df Square F Sig.
Between Groups 534 3 178 237 871
Within Groups 240.763 320 752
Total 241.297 323

Mean of MearofRese

cePM

Fig. 3. Mean for Game Addiction with regards to CGPA.

Maan of AddcHR

coPM

Fig. 4. Mean for Time Spent on Game Addiction with regards to CGPA.

The researchers have calculated the Pearson correlation and
Significance One-Tailed Test of the CGPA and the mean of
students’ responses to the 20 survey questions. It was found
that r (Pearson Correlation) is -.416. These results show a
negative correlation between the CGPA and the mean of
students’ responses to the 20 survey questions at p-value=.000
< 0.05 (Table 7 and Table 8).
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TABLE VII. PEARSON CORRELATION OF THE CGPA AND THE MEAN OF STUDENTS’ RESPONSES
Correlations
AddicHRs CGPA4
Pearson Correlation AddicHRs 1000 186
CGPA4 -.186 1.000
Sig. (1-tailed) AddicHRs .000
CGPA4 .000
AddicHRs 417 417
N CGPA4 417 417
TABLE VIII. SIGNIFICANCE ONE-TAILED TEST OF THE CGPA AND THE MEAN OF STUDENTS’ RESPONSES
Unstandardized Coefficients Standardized Coefficients . 95.0% Confidence Interval for B
Model B Std. Error Beta ‘ 51 Lower Bound Upper Bound
L (Constant) 4.391 .382 11.481 .000 3.639 5.143
CGPA4 -.395 .103 -.186 -3.848 .000 -597 -193
 Dependent Variable: AddicHRs
TABLE IX.  PEARSON CORRELATION OF THE CGPA AND THE NUMBER OF ADDICTION HOURS
Correlations
VARO00027 CGPA4
Pearson Correlation VAROOZT 1009 ~416
CGPA4 -416 1.000
Sig. (L-tailed) VAR00027 .000
CGPA4 .000
VAR00027 417 417
N CGPA4 417 417
TABLE X. SIGNIFICANCE ONE-TAILED TEST OF THE CGPA AND THE NUMBER OF ADDICTION HOURS
Unstandardized Coefficients Standardized Coefficients . 95.0% Confidence Interval for B
Model B Std. Error Beta ‘ 51 Lower Bound Upper Bound
1 (Constant) 3.550 130 27.224 .000 3.294 3.807
CGPA4 -.326 .035 -416 -9.323 .000 -.395 -.258

# Dependent Variable: VAR00027

The researchers have calculated the Pearson correlation and
Significance One-Tailed Test of the CGPA and the number of
addiction hours. It was found that r (Pearson Correlation) is -
.186. These results show a negative correlation between CGPA
and the number of addiction hours at p-value= .000 < 0.05
(Table 9 and Table 10).

VI. CONCLUSION

Covid-19 pandemic changed the lifestyles of many
students. At the same time, video games are thought to have a
negative impact on students; it is believed that playing digital
games has become a global relaxation activity among students
and people in general. However, published research suggests
that an important number of university students tend to play
games excessively, which could be damaging their physical
and mental well-being [1, 23]. Therefore, the World Health

Organization [24] has recently included gaming disorder as a
diagnosable mental disorder in the International Classification
of Diseases (ICD) revision.

One of the objectives of the current study is to explore the
deviations in online gaming behavior among university
students in the context of COVID-19 between May 2020 and
May 2021. This study revealed an important difference
between May 2020 students' online games addiction and May
2021 students' online games addiction. Specifically, in May
2021, students are less addicted to online games. This is quite
normal as students had increased their gaming behavior during
the lockdown period following COVID-19 pandemic. The
average addiction hours for students who were surveyed in
May 2020 decreased from 3 hours in May 2020 to 2.84 in May
2021.
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The present study had also found that video game addiction
levels differ significantly according to gender. Female students
had lower levels of video game addiction than males. In
addition, female students play online games less than male
students. The result of the t-test had also shown gender
differences in time spent playing video games. Female students
spend less time playing video games. The findings of this study
are consistent with that of [17, 25, 26, 27, 28, 29].

The result of the one-way ANOVAs test had shown no
significant relationship between age and video game addiction.
This is logical because the participant and university student's
age, in general, falls within a close age group of 18-25.
However, the t-test had also shown an important correlation
between the academic level and video game addiction. First to
third-year students are more addicted to video games than
fourth- and fifth-year students. This is due to the higher
maturity of the fourth- and fifth-year students.

The result of the study showed that video game addiction
has a significant impact on academic performance. This finding
is consistent with that of [17, 30, 31], who saw a lower
academic performance in students who engaged in playing
video games. In addition, a negative correlation between
students” CGPA and the number of hours they spend daily
playing online games was found. As the CGPA increases, the
number of addiction hours decreases, supporting the theory that
academic performance can be negatively affected if the student
is addicted to online video games.

Higher education institutions should take necessary actions
to ensure that online video games cannot have a negative
impact on educational achievement by:

1) Organize regular workshops and seminars to increase
the population's awareness about the risk of video games’
addiction and how to manage its use.

2) Integrating video games that promote critical thinking
in the learning process so that this gaming addiction will turn
up to be a catalyst for learning and improve students’ academic
performance, instead of decreasing academic CGPA.

Higher education institutions are constantly evolving by
shifting their pedagogical approach from lecture-centered to
student-centered and integrating the use of games as innovative
learning technologies into their curricula.

VII.LIMITATION AND FUTURE WORK

A. Limitation

The current study could serve as a driving force for future
research focusing on online game addictions. However, one
should interpret the data carefully as the sample was limited to
one university in the United Arab Emirates.

B. Future Work

1) Include students from other universities would provide
better opportunities to understand the impact of game addiction
on academic performance among university students in
general.

2) Track students’ behavior during their whole academic
journey would give a more accurate account of the CGPA and
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video gaming and produce more precise data to assess students'
gaming habits and CGPA scores for four or five years.

3) The research could also be extended to include online
gaming disorder, depressive, and anxiety symptoms among
university students.

4) Finally, the research could be extended to cover the
impact of online gaming on time management and the social
life of university students.
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