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Abstract

The purpose of this research is to determine the effect of digital game addictions of fourth-grade students on their mathematics achievement. The sample of this
research, which was carried out in correlational survey model, consists of 389 fourth-grade students studying in public schools in Kayseri. Digital Game Addiction
Scale and Mathematics Achievement Test were used as data collection tools. The results of this study indicated that the digital game addiction of the participants
was at a low level. While it was determined that male students’ digital game addictions were significantly higher than females, it was seen that gender was not a factor

on mathematics achievement. It has been concluded that the digital game addictions affect the students’ mathematics achievement negatively.
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Introduction

The society should give importance to education in order to be able
to live independently, to develop itself, to keep up with the times, and
to shape the developing technology (Toy, 2019). In this sense, math-
ematics, which has a great contribution to the mental development
of individuals, has a great importance for the development of society
(Borlat, 2018). Mathematics is described as a field of science that brings
concepts out of abstract context and into reality with symbols and
some specific rules (Courant et al., 1996). Mathematics has continued
to develop continuously in the historical process with the help of the
structures created in the mind of the individuals (Baykul, 2014; Hersh,
1997; Umay, 1996). Contemporary communities have been interested in
mathematics in every period of history in order to stand out in the world
of science and to adapt to the constantly developing technology. For
this reason, the science of mathematics has started to gain importance in
terms of providing solutions to the problems faced by the individual in
daily life (Bell, 2017; Karali, 2022).

The fact that mathematics has an important role in education is due
to the fact that it is an active science in all areas of life and contributes
to social development (Baltayeva, 2021). Therefore, it has become a
necessity to teach mathematics, which is of great importance in almost
every aspect of daily life (Biber, 2019). For a society that can adapt
to innovations in the field of technology, one of the main goals of
today’s teachers is to raise students with high mathematical literacy,
who develop problem-solving skills, and who can act with reasoning
(Akgiil, 2008; Akkurt, 2021).

What is described as technology is that scientific knowledge provides
solutions that make daily life easier and more practical (Kalelioglu,
2015). Today, the use of technology is constantly increasing and chang-
ing (Bekir, 2018; Gedik et al., 2019). With the developing Internet
technology, many different tools have entered our lives. Thanks to the

applications developed in the digital environment, smartphones, lap-
tops, and tablets that are easy to carry have started to take an important
place in daily life (Babacan & Sasmaz Oren, 2017; Delican, 2021). The
effects of these technological tools differ according to the fields they are
used in and range from the social life of the individual to the academic
success (Meltem, 2021). The change in technology day by day and the
rapid development of the Internet have begun to change the living habits
of individuals (Gedik, 2021; Tsai et al., 2020).

Regardless of age, game is an important part of personality develop-
ment that will affect the whole life from childhood (Yayman, 2019).
While the use of the Internet makes our lives easier in many areas, it
has also started to be widely used as a game and entertainment tool.
Digital games have started to take the place of traditional games due to
reasons such as developing technology, urbanization, and insufficient
playgrounds. Games that were played with friends on the streets and in
parks in the past are now played with virtual friends in virtual environ-
ments via Internet, with the development of technology that has become
a part of our lives (Dilci, 2015)

Although digital games are software that children, young people,
and even adults use mostly for entertainment purposes (Giinbas &
Oztiirk, 2022), they are types of games that are programmed with dif-
ferent technologies and then enable their users to log in with a visual
environment (Cetin, 2013). Such games, which are prepared with dif-
ferent programs and use various technologies, are also divided into
groups as digital console games, computer games, and online games
according to the program and technology they are prepared (Dilci,
2015). The classification of digital games can also differ according
to the content of the games, the way they are played, and the themes
of the games. Due to the fact that some digital games contain more
than one theme, different definitions and classifications (adventure,
strategy, action, role-playing, simulation, sports, and combat) have
emerged about digital games (Eni, 2017).
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Digital games have different effects on children and adults playing
the game. Digital games have become one of the indispensable activi-
ties especially for children and have begun to completely change their
understanding of play (Giilbetekin et al., 2021). Children are constantly
trying to spend their free time playing digital games and keep digital
games above all activities (Hazar et al., 2017a).

In the twenty-first century, which is called as the digital age, the
concept of digital addiction has emerged as a result of the rapid devel-
opment of technology and the increase in Internet use (Cam & Nur,
2015). Factors including different basic mental needs such as social-
ization, self-confidence, and sense of competence are important for
children to spend time with digital games (Ferguson & Olson, 2013;
Westwood & Griffiths, 2010). As a result of trying to achieve these
needs in the virtual environment and this action turning into playing
digital games in an uncontrolled way, digital game addiction emerges
(Ayas et al., 2017). The digital game drags the individual into an unreal
world and causes them to be unable to control their perception of time
(Vefa, 2021). The presence of factors such as violence and conflict that
these games deal with causes people to experience some mental and
social problems over time. One of the most important of these prob-
lems is digital game addiction (Dilci, 2015).

Digital game addiction, like other types of addiction, causes many
negative consequences in the life of the family and the individual
(Dilci, 2015). This addiction can be defined as the individuals’ uncon-
trolled spending of time with games played on Internet with tools such
as computers, tablets, or smartphones (Eni, 2017).

Students with digital game addiction prefer to spend most of their
free time playing games instead of studying and fulfilling their responsi-
bilities (Abdullah, 2021). Therefore, they spend most of their time with-
out moving, which results in a decrease in the level of physical activity
of individuals. The decrease in the level of physical movement of indi-
viduals and the increase in digital game addictions also cause negative
consequences on their attention levels (Dilci, 2015). Children who are
addicted to digital games have difficulty in fulfilling their responsibili-
ties and gradually become individuals far from socialization (Akyurt,
2019; Aydemir, 2020; Young, 2009). The order in the game, which is
based on constantly losing and winning, increases the individual’s desire
to play again after the game is over and makes the child impatient to
play. It seems to be a very difficult situation for the individual who has
become addicted to the game to take a break from the game and get
away from it. Many families and teachers also complain about this situ-
ation, stating that children spend a lot of time with digital games and
that this situation reduces children’s interest in lessons (Horzum, 2011).

Nowadays, depending on the developing technology and the preva-
lence of Internet, the game-playing habits of the students have also
changed and digital games have become preferred. Therefore, this
situation has revealed a new type of addiction, digital game addic-
tion. In the literature, the relationships between digital game addic-
tion and some physical attributes such as health, obesity, and systems
of the body were investigated in some studies (e.g. Aziz et al., 2021;
Basdas & Ozbey, 2020; Cankurtaran et al., 2022). Moreover, there are
some studies focusing on psychological attributes such as aggression,
loneliness, depression, and emotional intelligence (Caner & Evgin,
2021; Jeong et al., 2016; Tetik & Aktan, 2021). However, a limited
number of studies have explored cognitive attributes (e.g., Yavuz et al.,
2019). Almost all of the studies in the literature are about medical sci-
ences. Therefore, since this study deals with the relationship between
game addiction and achievement, this can be expressed as the strength
of the study. From this point of view, it is thought to be important to
examine the possible relationships between digital game addiction and
mathematics achievement of students, especially at primary school
level. This situation forms the basic motivation of the study.
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In this study, the effect of digital game addictions of primary school
fourth-grade students on their mathematics achievement was exam-
ined. In addition, we tried to reveal the differentiation status of students’
digital game addictions and mathematics achievements according to
some demographic characteristics. The following research questions
were formed within the scope of the research:

(a) What is the level of digital game addiction and mathematics
achievement of fourth-grade students?

Do digital game addictions and mathematics achievements of
fourth-grade students differ according to gender?

What is the relationship between digital game addiction and math-
ematics achievement of fourth-grade students?

What is the predictive level of digital game addictions of fourth-
grade students on their mathematics achievement?

(b)
(©
(d)

Method

Research Design

This research is a quantitative study designed to examine the effect
of digital game addictions on mathematics achievement of fourth-
grade students. A correlational survey model was used in the research
to reveal the possible relationships between students’ digital game
addictions and mathematics achievements.

While examining the relationships between variables in educa-
tion-related research, a correlational research should be conducted
(Creswell, 2017). It is possible to define correlational studies as a type
of comparison that examines whether there is a difference between
groups in terms of dependent variables (Karasar, 2005).

Participants

In the academic year 2021-2022, 389 fourth-grade students study-
ing in four different public schools in Kayseri province participated
in this study. Within the scope of the study, the effect of digital game
addiction of primary school students on mathematics achievement was
investigated. Fourth-grade students were preferred because both stu-
dents” mathematics achievement should be measurable and students
should have an awareness about digital game addiction. Among the
participants, 47.3% of them were female (N=184) and 52.7% were
male (N=205). Moreover, 72.0% of the participants took pre-school
education (N=280) and 28.0% did not receive pre-school education
(N=109).

Data Collection Tools
“Digital Game Addiction Scale for Children” and “Mathematics
Achievement Test” were used in this study.

Digital Game Addiction Scale for Children: This scale was devel-
oped by Hazar et al. (2017b) to determine the digital game addiction
levels of children aged 10—14. The scale was in 5-point Likert type and
consists of a total of 24 items. In this study, for internal consistency
Cronbach’s alpha reliability coefficient was calculated as .94. This
result shows that the data obtained from the digital game addiction
scale for children are reliable.

Mathematics Achievement Test: The mathematics achievement
test, which was developed by researchers, consists of 25 multiple-
choice items. In test development, the primary school mathematics cur-
riculum was examined and fourth-grade learning outcomes were listed.
Accordingly, the learning outcomes of natural numbers, addition, sub-
traction, multiplication, and division of natural numbers, and opera-
tions in fractions constitute the content domain of the mathematics
achievement test. Based on the determined outcomes, pilot test items
were created. The pilot test items were given to the experts for arrange-
ments, and a 30-item test was prepared for pilot application. Then, pilot
application was carried out with 100 fourth-grade students studying in
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a different primary school. After pilot application, item analyses were
made, item difficulty (pj) and item discrimination (rjx) values that did
not meet the sufficient conditions for five items [(3rd item (rjx=0.00),
11th item (rjx=-0.02), 20th item (rjx=0.24), 27th item (1jx=0.25), and
30th item (rjx=0.21)] were removed from the test, and the test was
given its final form. Accordingly, the arithmetic mean value calculated
for the 25-item mathematics achievement test was 16.14, the standard
deviation value was 7.11, the mean item difficulty value was 0.65, and
the mean item discrimination value was 0.68. As a result of the reliabil-
ity analysis for the mathematics achievement test, the KR-20 reliability
coefficient was calculated as .93. It can be said that the mathematics
achievement test, which is prepared based on these values, is a valid
and reliable measurement tool.

Statistical Analysis

Statistical Package for Social Sciences version 21.0 (IBM SPSS
Corp., Armonk, NY, USA) statistics program was used in the analysis of
the data obtained in the research. In this direction, descriptive analyses
were used to reveal students’ digital game addictions and mathematics
achievement levels. Normality assumption was tested in order to deter-
mine whether parametric or nonparametric tests would be used to com-
pare students’ digital game addictions and mathematics achievements
by gender, and depending on the results obtained, parametric tests were
used in comparisons. For this reason, an independent sample #-test was
used. Pearson’s product-moment correlation coefficient was used to
determine the possible relationships between students’ digital game
addiction levels and mathematics achievement. Lastly, a simple linear
regression analysis method was used to determine the predictive level
of students’ digital game addictions on their mathematics achievement.

Research Ethics

In this study, data were collected with the permission of Nigde Omer
Halisdemir University Ethics Committee (Date: December 7, 2020,
approval number: 2020/11-17). In the first part of the personal infor-
mation form, the participant consent form is also included. Therefore,
the participants were included in the study, taking into account their
voluntariness.

Results

The results obtained from the study were discussed separately within
the framework of the research questions. Accordingly, first of all, the
digital game addictions and mathematics achievement levels of the
participants were revealed. The obtained results are given in Table 1.

Table 1 shows descriptive statistic results for mathematics achieve-
ment test and digital game addiction scale. While the mean score of the
mathematics achievement test was 16.14 and the standard deviation
was 7.12, the mean score of the digital game addiction was 1.44 and
the standard deviation was 0.44. Based on this finding, it can be said
that mathematics achievement levels are above average and their digi-
tal game addictions are at low level.

Table 2 indicates the #-test results to determine whether mathemat-
ics achievement test scores and digital game addiction scale scores dif-
fer according to gender. Accordingly, while there was no significant
difference in students’ mathematics achievement test scores according

Table 1.
Descriptive Statistics of Digital Game Addiction Scale and Mathematics
Achievement Test

Instrument Mean Standard Deviation Min—Maximum Values
Mathematics 16.14 7.12 0-25
Achievement Test

Digital Game 1.44 0.44 1-5

Addiction Scale
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Table 2.
t-Test Results for Gender Comparison of Mathematics Achievement Test and
Digital Game Addiction Scale

Instrument Gender N Mean SD t P
Mathematics Female 184  16.65 7.23 1.32 18
Achievement Test Male 205  15.69 7.01

Digital Game Female 184 133 043 474 .00
Addiction Scale Male 205 154 044

p <.05.

to gender (p > .05), a significant difference was found in favor of male
students in digital game addictions (p < .05). This finding shows that
male students’ digital game addiction level is higher than that of female
students.

Within the scope of the study, Pearson’s product-moment corre-
lation analysis was conducted to determine the relationship between
mathematics achievements and digital game addictions. The results are
shared in Table 3.

Table 3.
Pearson’s Product-Moment Correlation Coefficient Between Mathematics
Achievement and Digital Game Addictions

Instrument MATS DGAS
Mathematics Achievement Test (MATS) 1 —22%*
Digital Game Addiction Scale (DGAS) —22%* 1
**p <.01.

Table 3 shows the results of Pearson’s product-moment corre-
lation analysis to determine the relationship between mathematics
achievement and digital game addictions. Accordingly, a negative and
low-level significant relationship was found between primary school
fourth-grade students’ mathematics achievement and digital game
addiction (r=-.22, p < .01). Based on this finding, it can be said that
as students’ addiction to digital games increases, their mathematics
achievement decreases.

Finally, simple linear regression analyses were held to predict math-
ematics achievement from digital game addiction. The results are given
in Table 4.

Table 4.
Simple Linear Regression Analysis Results Predicting Mathematics
Achievement

Variables Coefficient SE Beta t )4
Constant 21.288 1.197 17.78  <.001
Digital game addiction -3.572 0.795 -0.223 449 <001

N=389; R*=.053 (F=20.188. p <.001); Durbin Watson= 1.431.

The model obtained from the simple linear regression analysis per-
formed to determine the predictive level of digital game addictions
of fourth-grade students on their mathematics achievement, given
in Table 4, is significant (p < .001). The created regression model
was found as: “Mathematics achievement=21.288 — 3.572 x digital
game addiction.” Accordingly, when the values of other indepen-
dent variables are considered as constant, mathematics achievement
scores decrease by 3.572 points while digital game addiction scores
increase by 1 unit. When the model explanatory coefficient is exam-
ined, it is seen that 5% of the variance in mathematics achievement
score is explained by digital game addiction. In addition, the calculated
Durbin—Watson value of 1.431 indicates that there is no autocorrela-
tion problem in the model.
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Discussion, Conclusion, and Recommendation

The purpose of this research is to determine the effect of digital game
addictions of fourth-grade students on their mathematics achievement.
According to the results, it was found that the mathematics achieve-
ment levels of the fourth-grade students in primary school were above
average. When the literature is examined, there are results that sup-
port this finding (Aktan, 2012; Yilmaz, 2021), but it is also possible to
reach the results of the research in which the mathematics achievement
of the fourth-grade students in primary school was found to be high
(Toy, 2019). In addition, it is seen that this result is consistent with the
upper-intermediate level of mathematics performance of Turkish stu-
dents in international large-scale exams such as Trends in International
Mathematics and Science Study (MEB, 2020).

According to another result of the research, it was found that the
digital game addiction of fourth-grade students in primary school was
low. Many studies have also been found to support this finding (Aktas
& Bostanci, 2021; Giivendi et al., 2019; Kog, 2020; Li et al., 2016;
Rehbein et al., 2010). It can be said that primary school students spend
less time with digital games compared to students in higher grades
and that their age is relatively low, which ensures that students’ digital
game addiction is low.

While there was no significant difference in the mathematics
achievement of primary school fourth-grade students according to
gender, it was found that the digital game addiction of male students
was significantly higher than that of female students. Based on teach-
ers’ opinions, Dursun and Dede (2004) concluded that gender is the
least important factor in students’ mathematics achievement. Herbert
and Stipek (2005) also stated in their longitudinal study that gender
is not a factor in students’ mathematics achievement. Many studies
(Akhan & Bindak, 2017; Hyde, Fennema & Lamon, 1990; Leahey &
Guo, 2001; McGraw et al., 2006; Sar1 & Ekici, 2018; Tanriverdi, 2021;
Yilmaz, 2021) emphasize that gender does not have any effect on
mathematics achievement. Although this finding largely overlaps with
the literature, it is possible to come across research results in which it
was found that mathematics achievement differs according to gender
(Kara & Ozkaya, 2022).

In the study, it was also found that digital game addiction of male
students studying in the fourth grade of primary school is higher
than female students. When the literature is reviewed, many studies
(Biilbiil et al., 2018; Cavus et al., 2016; Giivendi et al., 2019; Fam,
2018; Ko et al., 2005; Lopez-Fernandez et al., 2014; Li et al., 2016;
Mentzoni et al., 2011; Miezah et al., 2020; Rehbein, Kleimann &
Mossle, 2010; Rehbein et al., 2015; Toker & Baturay, 2016; Simsek &
Karakus Y1lmaz, 2020; Wang et al., 2014) seem to support this finding.
In addition, Kog (2020) concluded that male students are about three
times riskier than female students in terms of digital game addiction.
It can be said that the most important reason for this situation is that
male students spend more time with digital games than female stu-
dents (Aktas & Bostanci, 2021) and, accordingly, the increase in addic-
tion as the duration of playing games increases (Simsek & Karakus
Yilmaz, 2020).

Another finding of the study is related with the correlation between
mathematics achievement and digital game addiction. A negative and
low-level significant relationship between fourth-grade students’ math-
ematics achievement and digital game addiction was found. Based on
this finding, it can be said that as students’ addiction to digital games
increases, their mathematics achievement decreases. In addition, it
was found that digital game addiction of fourth-grade students was
a significant predictor of mathematics achievement and 5% of the
variance was explained by digital game addiction, and the regres-
sion model obtained in this direction was significant. These results are
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largely consistent with the studies in the literature (Anderson & Dill,
2000; Biilbiil et al., 2018; Fam, 2018; Rehbein, et al., 2010; Toker &
Baturay, 2016; Wang et al., 2014; Wright, 2011). Based on this find-
ing, it can be said that the reasons such as the decrease in the study
time of the students due to the increase in addiction and the diffi-
culty in concentrating on the lesson may have led to the decrease in
mathematics achievement.

In the light of the findings and results obtained in this study, the
following recommendations could be made:

1. Due to the high digital game addiction of male students, the time
that male students spend with digital games should be limited, and
activities that will direct their attention to different points at school
and at home could be planned.

2. Since digital game addiction negatively affects mathematics
achievement, students’ use of digital resources should be kept
under control and especially families should be made aware of it
so that they do not lose their control.

3. Researchers could conduct studies that reveal the effects of digital

game addiction on other lessons.
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