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The aim of this study is to determine the the relationship between the
digital game addiction levels of middle school students and their
math test anxiety as well as to esatablish whether their math test
anxiety and digital game addiction levels differ according to various
variables. The research has been carried out with the descriptive
study model. The sample of the study consists of 276 5th-8th grade
students in the 2020-2021 academic year. The digital game addiction
scale and the mathematics test anxiety scale was used for data
gathering. The scores obtained within this framework have been
analyzed using descriptive statistic, t and Pearson r correlation
analyses. As a result of the research, we have reached that students’
digital game addictions are at a low level and are in the low-risk
group, and students sometimes experience math test anxiety.
Examining the anxiety sub-factors revealed that while tension is
more prevalent among students, test anxiety, effectiveness, and
illusion are occasionally experienced by them. While the digital
game addiction levels of the boys were higher than the girls, it was
seen that there was no difference between the genders in terms of
math test anxiety, but the tension dimension was higher in girls.
There is a weak positive relationship between digital game addiction
and math test anxiety (r=0.272).

Introduction

Games are activities that have a variety for every age period and serve to entertain
people. People are continually entangled with games starting at a young age. Play is the
activities that people perform throughout their lives (Oncii & Ozbay, 2005). As time progresses,
they see, learn and play very different types of games according to their age level and the
environment they live in. Games are competitive activities with a specific place and specific
rules and to achieve some goals and purposes (Gokgearslan & Durakoglu, 2014). They learn
friendship relations, being honest, respecting their friends, establishing different kinds of
friendship, division of labor and helping each other (Kdksal, 2015).
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T People have had to adapt and modernize themselves in many areas of their lives nowadays
as a result of technological advancements in sectors like education, health, communication,
computers, etc. Technological developments in many areas have also changed the concept of
game, which is a part of life. People have made imaginary digital games with the software they
have developed by imitating and imitating the natural games they play or natural events. Thus,
the concept of game has gained a different dimension with the developing technology.

Akcay and Ozcebe (2012) concluded in a study that children are influenced by their parents,
children of parents who play computer games are also more inclined to games, and children of
parents who do sports and read books are less inclined. Although technology makes human life
easier, addiction is in question because it keeps people away for a long time. One of the
situations that today's people experience with the development and spread of technology is
digital game addiction (Hazar and Hazar, 2017).

Action, simulation, adventure, sports, fighting, strategy, role-playing, and educational games
are all included in digital games (Gros, 2007). On the other hand educational games that are
used in the educational environment and that provide learning and reinforcement of the subject
and achievement to be taught in the lesson; it helps students learn more with fun and
permanently (Akandere, 2013). Primary and secondary school children have a high desire and
motivation to play. Playing games is a basic need, as well as a necessity for their physical,
mental, social, psychomotor and educational development (Karamustafaoglu & Kaya, 2017).
The need to play games seen in students in this period and digital games that are increasing
rapidly today can turn into digital game addiction for children if they are not controlled. Yet,
when students use digital games as a supplement to their lectures, they will not only enjoy
themselves but also develop into a valuable tool that aids in long-term learning. Educational
games provide a competitive environment, can be played repeatedly at any time, are visual and
applicable, and not only are they enjoyable for the students who play them, but they also have
a positive impact on the students' interest in and attitudes toward the course as well as their
progress according to their level (Yildiz, Aggiil, Caliks and Simsek, 2020). The number of
instructional gaming applications is growing daily, just as the diversity of digital games is.
Educational applications in science, social sciences, mathematics, painting, music and many
other fields provide convenience for learning. One of the most needed basic courses in these
games is mathematics. Mathematics lesson is one of the most important lessons that shape our
lives with the exams we take in every field of our life, in daily life or in education life. The fact
that mathematics is an abstract course makes it difficult for students to understand and learn
these concepts. For this reason, learning activities that the student will actively do by using
educational game materials to embody learning will provide permanent learning (Yildirim &
Can, 2017). Mathematics comes from the ancient Greek word matesis, meaning | know, and
has a very important place among the sciences. Since ancient cultures, mathematics has always
preserved its importance and people have done the right things with mathematical analytical
thinking and used mathematical knowledge in many areas (Yetgin, 2017).

For students, the mathematics course has a sifting and weeding out impact in order for them to
perform well on their tests. Several tests include mathematical questions. Some students enjoy
the lecture, while others dislike it, and some even experience exam anxiety. (Yetgin, 2017).
Therefore, anxiety is one of the most important problems used together with mathematics. The
learners' dread of maths and their fear of failing contribute to this anxiety since they are afraid
of not being able to complete the math lesson. (Baloglu & Kogak, 2006). In this context, the
study was conducted to determine how digital game addiction affected math anxiety.
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Research Question
Is there a correlation between the digital game addiction levels of middle school students and

their math test anxiety?

1. What are the digital game addiction levels of secondary school students?

2. What are the secondary school students' math test anxiety?

3. Does the level of addiction to digital games vary by gender, grade level, daily playtime,
and parental education level?

4. Does exam anxiety for mathematics vary by gender, grade level, amount of daily play,
and parental education level?

5. What is the relationship between digital game addiction and math test anxiety?

Method

In order to assess middle school students' degrees of digital game addiction and their math
test anxiety, a descriptive study model from quantitative research was chosen for the study. In
the relational survey model, a situation that used to be or still continues is described and the
possible results are estimated by examining the change and relationship between the variables
(Karasar, 2017).

Study Group

The working group of this research consists of 276 students, including 140 girls and 136
boys, who were in the 5th to 8th grade in the 2020-2021. Convenient sampling method was
used in the study. The distribution of the students participating in the research according to the
classes is as follows; 21%(n=59) 5th grade students, 28%(n=76) 6th grade students, 32%(n=87)
7th grade students and 20%(n=54) 8th grade students.

Data Collection Tools

For this study's data collecting, three tools were used. Personal information form, math
test anxiety scale and digital game addiction scale for children were used as data collection
tools. A form was prepared to learn the students' grade level, gender, parental education level,
family income level, tablet, computer, mobile phone, internet connection at home, and average
daily playing time. The digital addiction scale for children was developed by Hazar and Hazar
(2019) to classify addiction levels by applying it to students aged 10-14; It consists of 24 items
and 4 sub-factors in five-point Likert type. These factors are; They are listed as “Excessive
Focus and Conflict on Digital Gaming, Development of Tolerance During Playtime and Value
Attributed to Play, Postponing Individual and Social Tasks/Homework, Psychological-
Physiological Reflection of Deprivation, and Playing”.Mathematics test anxiety scale,
developed by San and Akdag (2017) to determine secondary school students' math test anxiety
levels, consists of 20 items and 3 sub-factors.

Data Collection

All information was gathered online from volunteers. Students filled out the forms on
their own during the study, which was done during the pandemic period's emergency distance
education.
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Analysis of Data

Data collected from 276 students were analyzed with SPSS 22nd Package program. In
the analysis of quantitative data, descriptive statistics such as frequency, arithmetic mean,
percentage, standard deviation of the data were used. In order to understand the distribution of
our research, normality tests were performed according to the scale and factor averages and are
summarized in Table 1.

Tablo 1. Normality test of dependent variables used in the study
Kolmogorov-Smirnov @

Frequency N p Distortion Kurtosis
Mathematics Test 0.062 276 0.012 0.345 -0.346
Anxiety
F1: Delusion 0.14 276 0 1,003 0.436
F2: Sensuality 0.077 276 0 0.24 -0.921
F3: Tension 0.13 276 0 -0.267 -1,068
Digital Game Addiction 0.151 276 0 1,473 1,973
F1: Extreme Focus 0.184 276 0 1.46 1,682
F2: Tolerance Game
Loaded Value 0.124 276 0 0.874 0.061
F3: Individual Task and
Homework 0.223 276 0 1,668 2,393
Postponement
F4: Psychological
Reflection and 0.215 276 0 1,583 2,181
Immersion

Digital game addiction, math test anxiety and normality status of the factors of the scales were
examined with Kolmogorov-Smirnov test as N>50. Since p< 0.05 did not provide a normal
distribution, skewness and kurtosis values were checked. Since these values for the
mathematics test anxiety scale and its sub-factors ranged from -1.5 to +1.5, the results of our
mathematics test anxiety scale were accepted as normal distribution and it was decided to
perform parametric analyzes.

Since this value was not between -1.5 and +1.5 in the results of our digital game addiction scale
and its sub-factors, excessive focus, individual task and homework delay, psychological
reflection and immersion, it was accepted that the results of our digital addiction scale were not
normally distributed and it was appropriate to conduct nonparametric analyzes (Tabachnick &
Fidell, 2013).

Findings
Prior to the study, a reliability analysis was performed on the data entered into the
statistical package program.
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Tablo 2. Reliability analysis of research data

Cronbach's Alpha Number of Items
Digital Game Addiction Scale Data ,955 24
Mathematics Test Anxiety Data ,916 20

*p<0,05

As seen in Table 2, as a result of the analysis of the answers, the Cronbach's Alpha value was
calculated as 0.955 for digital game addiction data and 0.916 for math test anxiety data. Since
these values are between 0.81 and 1, our scales are highly reliable (Kilig, 2016).

Tablo 3.Percentage and frequencies of digital game addiction according to subgroups

f %

Normal Group(1-

24) 16 5.8
Digital Low Risk Group

25 47) 162 58.7
The game Risky Group

(48-71) e 239
Dependence Dependent Group

(72-95) o o9
Levels Highly Dependent

Group 13 4.7

(96-120)
Total 276 100.0

According to Table 3, the Digital Game Addiction Scale is a 5-point Likert type consisting of
24 items and 4 sub-factors. The total score is a minimum of 24 and a maximum of 120 points.
The scale is divided into 5 groups according to their score ranges. When Table 3 values are
examined, 16 of the 276 students (5.8%) who participated in the study were in the normal group,
162 (58.7%) in the risk group, 66 (23.9%) in the risk group, and 19 (6.9%) in the dependent
group. group and 13 people (4.7%) are in the highly dependent group. According to these data,
the majority of the students in the sample (n=162) 58.7% are in the low-risk group for digital
game addictions. The other question is "How are middle school students' digital game addiction
and math test anxiety?" The descriptive results of the problem are summarized in Table 4.

Table 4. Arithmetic mean of dependent variables and factors

N X SS
Digital Game Addiction 276 1.90 ,876
F1: Extreme Focus 276 1.83 ,931
F2: Tolerance and Loaded Value 276 2.26 1.09
F3: Assignment Postponement 276 1.69 .90
F4: Reflection-Immersion 276 1.72 91
Mathematics Test Anxiety 276 2.23 .66
F1: Delusion 276 1.86 75
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F2: Sensuality 276 2.29 .83
F3: Tension 276 2.76 .90

According to the data of Table 4, since the total score average of the answers given to the digital
game addiction scale is X=45.71 and the average of these individuals out of 5 points is X=1.90,
the digital game addiction of the majority of the students in the sample is not high, but at a low
level. It can be said that the averages of the sub-factors are at very low levels as excessive focus
X=1.83, tolerance-loaded value factor X=2.26, task-homework delay factor X=1.69 and
reflection-indulgence factor X=1.72. Considering the mathematics test anxiety data, as a result
of the evaluation made out of 4, the total arithmetic mean X=2.23 sub-factor averages; Delusion
factor mean X =1.86, affective factor mean X= 2.28, tension factor mean X= 2.76. While math
test anxiety, affectivity and delusion are sometimes experienced by students, tension is more
common among students.

One of the sub-problems of our research is “Does the math test anxiety of secondary school
students differ according to gender, grade level, daily playing time, education level of parents,
and family income level?” The analysis and results of the problem are summarized below in
order.

Table 5. T-test results of the differentiation of mathematics test anxiety by gender

Gender n X SS t sd p
Maths Test Anxiety Girl 140 2.32 ,63 2,284 274 0.23
Male 136 2.14 .68
F1: Delusion Girl 140 1.87 75
Male 136 1.85 .76 0.222 274 0.824
F2: Sensuality .
Girl 140 2.38 .78 2,041 274 0.42
Male 136 2.18 .86
F3: Tension .
Girl 140 2.96 .85 3,885 274 0
Male 136 2.55 .90

According to the data in Table 5; When the mean of math test anxiety is examined, it is seen
that the mean of girls (X=2.32) is higher than the mean of boys (X=2.14), but according to
independent sample t-test results, this difference is not statistically significant (t(274)=2.284;
p>0 .05).

In the same table, when the mean of the sub-factors of the math test anxiety scale is examined,
it is seen that the mean of the girls (X=1.87) is higher than the average of the boys (X=1.85) in
the delusion factor, but according to the independent sample t-test results, this difference is not
statistically significant (t( 274) = 0.222; p>0.05). In the affectivity sub-factor; it is seen that the
mean of girls (X=2.38) is higher than the mean of boys (X=2.18), but according to independent
sample t-test results, this difference is not statistically significant (t(274)= 2.041; p>0.05). In
the tension sub-factor; it is seen that the mean of girls (X=2.96) is higher than the mean of boys
(X=2.55) and according to independent sample t-test results, this difference is statistically
significant (t(274)= 3.885; p<0.05).

Table 6. The results of mathematics test anxiety and its sub-factors by grade level
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Grade Level N X SS
5th grade 59 1.96 ,54
Maths 6th grade 76 2.23 .62
Exam 7th grade 87 2.16 .59
anxiety 8th grade 54 2.62 75
total 276 2.23 .66
5th grade 59 1.79 71
6th grade 76 1.79 .65
F1: Delusion 7th grade 87 1.74 .66
8th grade 54 2.22 .95
total 276 1.86 .75
5th grade 59 1.86 .69
6th grade 76 2.35 81
F2: Sensuality 7th grade 87 2.22 75
8th grade 54 2.74 .86
total 276 2.28 .83
5th grade 59 2.47 .90
6th grade 76 2.75 .90
F3: Tension 7th grade 87 2.77 .92
8th grade 54 3.06 74
total 276 2.76 .89

According to the results of Table 6, there are differences between the averages. ANOVA test

was performed to understand the significance of these differences.

Table 7. ANOVA test results of the differentiation of mathematics test anxiety and sub-factors
according to grade levels

Sum of Average of Significant
Squares sd Squares p Difference
between 13,205 3 4402 11,141 000
groups 8 t0 5-6-7
Mathematics  within
Test Anxiety  groups 107,461 212 395 favor of 8
Total 120,666 275
between
groups 8,935 3 2,978 5,495 ,001 8 10 5-6-7
F1: Delusion  within 147,426 279 542
groups favor of 8
Total 156,362 275
between 22,813 3 7604 12389 000 CS(56.7)in
groups favor of 8
F2: Sensuality within
groups 166,959 212 614 7to 5 in favor of 7
Total 189,772 275 6 to 5 in favor of 6
between
groups 9,859 3 3,286 4,204,006 8 to 5 in favor of 8
F3: Tension within 212,628 279 782
groups
Total 222,488 275

According to Table 7, students' math test anxiety differed according to their grade levels and
this difference was statistically significant (F(3,272)= 11,141; p<0.05). Considering the sub-
factors, delusion (F(3,272)= 5.495; p<0.05), sensuality(F(3,272)= 12.389; p<0.05) and
tension(F(3.272)= 4.204; p<0.05 ) there is a statistically significant difference. In order to
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understand between which grade levels the difference was, the Tukey test, which is one of the
post-hoc multiple comparison tests, was used since the group was homogeneous (p>0.05)
according to the results of the levane statistics. Mathematics test anxiety in favor of 8th grade
students according to Tukey test. Statistics show that math exam anxiety is statistically higher
in eighth grade students than in other grades.

Table 8. Descriptive results of mathematics test anxiety and sub-factors according to average
daily playing time

Average Play Time per Day N X SS

zero hour(none) 22 1.93 .61

Maths 1-2 hours 171 2.13 .62
Exam between 3-4 hours 55 2.49 .61
anxiety 4 hours or more 28 2.56 75
total 276 2.23 .66

zero hour(none) 22 1.51 57

1-2 hours 171 1.77 12

F1: Delusion between 3-4 hours 55 2.12 a7
4 hours or more 28 2.17 ,80

total 276 1.86 75

zero hour(none) 22 2.03 a7

1-2 hours 171 2.14 74

F2: Sensuality between 3-4 hours 55 259 85
4 hours or more 28 2.74 1.00

total 276 2.28 .83

zero hour(none) 22 2.44 .88

1-2 hours 171 2.73 .90

F3: Tension between 3-4 hours 55 2.93 .89
4 hours or more 28 2.84 .82

total 276 2.76 .89

According to the results of Table 8, there are differences between the averages. ANOVA test
was performed to understand the significance of these differences.

Table 9. ANOVA test results of differences in mean daily gaming time of mathematics test
anxiety and its sub-factors

Sum of Mean Significant
Squares sd Squares F p Difference
3-4 hours and 4
Between 10,610 3 3,537 8,741 000 hours with zero
groups hours and 1-2
hours
L In favor of 3-
Mathematics V\r/;)tl:";] 110,056 272 ,405 4hours and
Test Anxiety group above 4
Total 120,666 275
3-4 hours and 4
Between hours with zero
10,637 3 3,546 6,618 ,000
groups hours and 1-2

hours
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F1: Delusion Within In favor of 3-
rouDS 145,725 272 ,536 4hours and
group above 4
Total 156,362 275
3-4 hours and 4
Between 15889 3 5,296 8,285 000 hours with zero
groups hours and 1-2
hours
F2: Sensuality L In favor of 3-
V\r’c')tS';‘ 173,883 272 639 4hours and
group above 4
Total 189,772 275
Between 4,124 3 1,375 1712 165
groups
F3: Tension Within 218,364 279 803
groups
Total 222,488 275

*p<0,05

According to Table 9, students' math test anxiety differed according to the average daily playing
time, and this difference was statistically significant (F(3,272)= 8,741; p<0,05). Considering
the sub-factors, there was a statistically significant difference between delusion (F(2,273)=
6.618; p<0.05), affectiveness(F(3,272)= 8.285; p<0.05); there is no significant difference in the
tension factor (F(3,272)=0.165; p<0.05). In order to understand between which playing times
the difference was, the "Tukey" test, which is one of the post-hoc multiple comparison tests,
was used since the group was homogeneous (p>0.05) according to the high-level statistical
results. According to the Tukey test, there is a statistically significant difference in math test
anxiety in favor of students who play games for 4 hours or more per day, compared to students
who play games for 1-2 hours a day and zero hours (not at all). Likewise, in favor of students
who play games for 3-4 hours a day on average, their math test anxiety is statistically significant
compared to students who play games for 1-2 hours and zero (no) hours a day. While the same
statistical difference is valid in the factors of delusion and affectivity, there is no statistically
significant difference in the tension factor.

Table 10. Descriptive results of mathematics test anxiety and sub-factors by maternal education
level

Mother Education Level N X SS
primary school 99 2.36 .61
Maths Middle School 45 2.30 .62
Exam High school 96 2.13 .61
anxiety University 36 2.02 75
total 276 2.23 .66
primary school 99 2.00 .84
Middle School 45 1.93 81
F1: Delusion High school 96 1.73 .62
University 36 1.71 .67
total 276 1.86 .75
primary school 99 2.43 87
Middle School 45 2.30 .78
F2: Sensuality High school 96 2.19 .84
University 36 2.08 .69
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total 276 2.28 .83
primary school 99 2.84 .88
Middle School 45 2.96 .79
F3: Tension High school 96 2.70 93
University 36 241 .87
total 276 2.76 .89

According to the results of Table 10, there are differences between the averages. ANOVA test
was performed to understand the significance of these differences.

Table 11. ANOVA test results of the differentiation of mathematics test anxiety and its sub-
factors according to maternal education level

Sum of Average of Significant
Squares sd Squares F p Difference
Between 4530 3.0 1510 3537 015 Detween
groups primary and
Matr_]s Test Within 116,136 272,00 427 university in
Anxiety groups favor of
Total 120,666  275.00 primary
school
Between 4686  3.00 1562 2,801 040
groups
F1: Delusion Within 151,675 272,00 558
groups
Total 156,362  275.00
Between 4381  3.00 1460 2,143 005
groups
F2: Sensuality  Within 185301 272,00 682
groups
Total 189,772  275.00
Between 7165  3.00 2,388 3,017 030 .
groups mid-level
F3: Tension Within In favor of
215,322 272,00 7192 middle
groups
school
Total 222,488  275.00

According to Table 11, students' math test anxiety differed according to their mother's education
level, and this difference was statistically significant (F(3,272)=3,537; p<0.05). Likewise, there
is a statistically significant difference between sub-factors delusion (F(3,272)=2.801; p<0.05),
tension (F(3,272)=3.017; p<0.05). However, there is no significant difference in affectivity
factor (F(3,272)=2.143; p>0.05). In order to understand between which education levels the
difference is, post-hoc multiple comparison tests were used since the group was homogeneous
(p>0.05) according to the Levane statistical results. Tukey test was performed. According to
the Tukey test, there is a significant difference in mathematics test anxiety between students
whose mothers have a university education level compared to students whose mothers are
primary school graduates. In other words, the mathematics test anxiety of the students whose
mothers are primary school graduates are statistically higher than those whose mothers are
university graduates. However, there is no significant difference in math test anxiety among
those whose mothers are primary, secondary or high school graduates, or among students whose
mothers are graduates of secondary or high schools while their mothers are university
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graduates. When the sub-factors are examined, while the mother's education level does not
affect the math test anxiety in the delusion and affective factors, there is a significant difference
in favor of secondary school between the students whose mothers are secondary school
graduates and those whose mothers are university graduates in the tension factor.

Table 12. Descriptive results of mathematics test anxiety and sub-factors according to father's

education level

Father Education Level N X SS
primary school 61 2.57 .65
Maths Middle School 32 2.33 ,54
Push-up High school 117 211 .64
anxiety University 66 2.07 .64
total 276 2.23 .66
primary school 61 2.24 .87
Middle School 32 1.91 .65
F1: Delusion High school 117 1.72 12
University 66 1.73 ,60
total 276 1.86 .75
primary school 61 2.66 81
Middle School 32 2.36 .86
F2: Sensuality High school 117 215 79
University 66 2.12 .79
total 276 2.28 .83
primary school 61 2.93 .85
Middle School 32 3.01 .83
F3: Tension High school 117 2.72 91
University 66 2.54 .90
total 276 2.76 .89

According to the results of Table 12, there are differences between the averages. ANOVA test
was performed to understand the significance of these differences.

Table 13. ANOVA test results of the differentiation of mathematics test anxiety and its sub-
factors according to father's education level

Sum of s Average of F D Significant
Squares Squares Difference
primary-high
Bf;‘lgve:” 10,624 3.00 3541 8,754 000 school and
group First- uni
Mathematics ~ Within
Test Anxiety  groups 110,042 272,00 405 between
in favor of
Total 120,666  275.00 orimary school
primary-high
Bféﬁ”ei " 12442 3.00 4147 7838 000  school and
group First- uni
F1: Delusion  Within 143,920 272,00 529
groups between
Total 156,362 275.00 in favor of
primary school
Between 1253  3.00 4179 6413 000 Primary-high
groups school and
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First- uni

F2: Sensuality Within 177237 272.00 652

groups between

Total 189,772 275.00 in favor of

primary school

Between 7,203 3.00 2401 3,034 030

groups
F3: Tension Within 215.284 272,00 701

groups

Total 222,488 275.00

*p<0,05

According to Table 18, students’ math test anxiety differed according to their father's education
level, and this difference was statistically significant (F(3,272)=8,754; p<0.05). Likewise, sub-
factors delusion (F(3,272)=7,838; p<0.05), affectivity(F(3,272)=6.413; p<0.05) and
tension(F(3,272)=3.034; p<0.05 ) there is a statistically significant difference. In order to
understand between which education levels the difference was, the "Tukey" test, which is one
of the post-hoc multiple comparison tests, was used since the group was homogeneous (p>0.05)
according to the levane statistical results. According to the Tukey test, there is a statistically
significant difference between students whose fathers are primary school graduates and those
whose fathers are high school or university graduates in mathematics test anxiety. There is no
significant difference between students whose fathers are secondary school graduates and
students whose fathers are primary school, high school or university graduates in terms of math
test anxiety. In the sub-factors, there is a significant difference in the delusion dimension
compared to the students whose fathers are primary school graduates and those whose fathers
are high school or university graduates in the delusion and affective factors. In the tension
factor, although there is no significant difference between the graduations of the fathers, it can
be said that there is a difference in these levels since the primary school (X=2.93) and secondary
school (X=3.01) tension score averages are high.

“Digital game addictions of secondary school students; Does it differ according to gender, grade
level, daily playing time, education level of parents, family income level?” The analysis and
results of the problem are summarized below in order.Since the digital game addiction scale
data did not show a normal distribution according to the normality test results, nonparametric
tests were used in the tests related to the digital game addiction scale. We applied the Mann-
Whitney-U test using the independent groups t-test, which is a nonparametric test, to examine
the differentiation between digital game addiction and gender.

Table 14. Mann-Whitney-U test results of differentiation of digital game addiction according
to gender variable

Gender n Rank Mean Rank Sum 7 0
(MR) (ASK)
N Female 140 117.17 16404.00
Digital Game Male 136 160.46 21822.00 -4,505 0
Addiction
Total 276
Female 140 118.14 16539,00
F1: Extreme Focus Male 136 159.46 21687.00 -4,328 0
Total 276
Female 140 117.84 16497.50 -4,372 0
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F2: Tolerance and Male 136 159.77 21728.50
Loaded Value Total 276

Female 140 123.62 17306.50
F3: Assignment Male -3,216 0.01
Postponement Total 136 153.82 20919,50
F4: Reflection- Female 140 123.62 17306.50 -3,087 0.02
Immersion Male 136 153.82 20919,50

Total 276

When Table 14 is examined, there is a significant difference in favor of males according to
gender (z=-4,505; p<0.05). When the sub-factors are examined; overfocus (z=-4.328; p<0.05),
tolerance and loaded value (z=-4.372; p<0.05), task-homework delay (z=-3.216; p<0.05) and
reflection There is a statistically significant difference in favor of men in the dimensions of -
indulging in a game (z=-3.087; p<0.05). In other words, male students are more addicted to
digital games than female students. Kruskal Wallis-H test was used to understand whether there
is a significant difference between digital game addiction levels and class levels.

Table 15. Kruskal Wallis-H test results of differentiation of digital game addiction by grade

level
Grade Level n (Rl\j';'; Avg. X2 sd p
5th grade 59 130.51
Digital Game 6th grade 76 151.57
Addiction 7th grade 87 131.07 3,432 3 0.33
8th grade 54 140.81
Total 276
5th grade 59 135.55
F1: Extreme Focus 6th grade 76 146.86
7th grade 87 130.75 1,891 3 0.595
8th grade 54 142.45
Total 276
5th grade 59 126.51
F2: Tolerance and ~ 6th grade 76 145.50
Loaded Value 7th grade 87 138.79 1,992 3 0.574
8th grade 54 141.29
Total 276
5th grade 59 136.61
) 6th grade 76 149.89
Eggtﬁgz'gg:ri”t 7th grade 87 126.56 3,940 3 0.268
8th grade 54 143.77
Total 276
5th grade 59 141.26
) 6th grade 76 150.33
::rf]:mF;‘?gf)‘;“O”' 7th grade 87 129.72 3,239 3 0.356
8th grade 54 132.98
Total 276
*p<0,05

When Table 15 is examined, there is no statistically significant difference between secondary
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school students' digital game addictions according to their grade levels (X2(3)=3.432; p>0.05).
Likewise, overfocusing(X2(3)=1.891; p>0.05), tolerance and loaded value(X2(3)=1.992;
p>0.05), task-homework delay(X2(3)=3.940; There was no statistically significant difference
in the sub-factors of p>0.05) and reflection-play (X2(3)=3,239; p>0.05). Kruskal Wallis-H test
was used to understand whether there is a significant difference between digital game addiction
levels and daily game playing times.

Table 16. Kruskal Wallis-H test results of differentiation of digital game addiction according
to daily game playing time

Daily Average Rank Avg.
ga)r/ne timeg n (MFg) X* sd P
zero hour(none) 22 77.64
. - 1-2 hours 171 124.88
Digital Game Addiction o\ veen 3-4 hours 55 17387 45229 3 0
4 hours or more 28 200.00
total 276
zero hour(none) 22 69,00
F1: Extreme Focus 1-2 hours 171 125.15
between 3-4 hours 55 176.65 51.14 3 0
4 hours or more 28 199.70
total 276
zero hour(none) 22 77.86
F2: Tolerance and 1-2 hours 171 128.49
Loaded Value between 3-4 hours 55 162.99 36,915 3 0
4 hours or more 28 199.20
total 276
zero hour(none) 22 106.55
_ . 1-2 hours 171 123.70
Eg;{:‘;ﬂggg}iﬂt between 3-4 hours 55 164.77 34.9 3 0
4 hours or more 28 202.41
total 276
zero hour(none) 22 105.16
_ . 1-2 hours 171 126.99
'I:n‘j']'mii:g?on' between 3-4 hours 55 168.07 22,758 3 0
4 hours or more 28 176.93
total 276

When Table 16 is examined, there is a significant difference between digital game addictions
and daily game playing time(X?(3)=45.229;p<0.05). Likewise, excessive focus (X?(3)=52.24;
p<0.05 ), tolerance and loaded value(X?(3)=36.925; p<0.05), task-duty delay(X?(3)=34.9;
p<0.05) and reflection-indulgence(X?(3) )=22,758;p<0.05), there is a statistically significant
difference in sub-factors. The Games-Howell test, one of the post hoc tests, was used to
examine between which groups these differences were. According to this; There is a significant
difference between the students who play games for 4 hours or more a day on average and those
who play 1-2 hours a day and zero hours (not at all) in favor of those who play for more than 4
hours. There is a significant difference between those who play games for 3-4 hours a day on
average, those who play games for 1-2 hours a day and those who play zero hours (not at all)
in favor of those who play for 1-2 hours. When the sub-factors are examined, a similar
difference is observed in the factors of overfocus, tolerance-loaded value and reflection-
indulgence. In the task-homework postponement factor; There is a significant difference
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between those who play games for 4 hours or more and those who play 1-2 hours a day and
zero hours (not at all) in favor of those who play games for 4 hours. Those who play games for
3-4 hours differ significantly from those who play games for 1-2 hours a day. In other words,
students' addiction to digital games increases when they play games for 3-4 hours a day or more.
The Kruskal Wallis-H test was used to examine whether there is a significant difference in
digital game addictions according to the educational status of the parents.

Table 17. Differences in digital game addiction according to mother education level Kruskal
Wallis-H test results

Mother Rank Avg.
Education Level n (MR) ’ X sd P
Primary school 99 141,70
Digital Game Middle School 45 132.74
Addiction High school 96 141.28 0.967 3 0.809
University 36 129.50
Total 276
Primary school 99 137.66
Eégfsx”eme Middle School 45 131.14 0,639 2 0.887
High school 96 140.85 ' '
University 36 143.74
Primary school 99 138.66
F2: Tolerance g ge School 45 129.11
%”aol'u';"aded High school 9 145.49 1,674 3 0.643
University 36 131.14
Primary school 99 143.67
) Middle School 45 140.07
F3: Assignment ;05 cohool 96 139.07 2,315 3 051
Postponement . .
University 36 120.79
Total 276
Primary school 99 145.35
) Middle School 45 135.27
F4: Reflection- ;0 school 9% 137.46 1,735 3 0.629
Immersion . .
University 36 126.49
Total 276

Table 17 shows that there is no statistically significant relationship between mother education
levels and Digital Game Addictions among secondary school pupils (X2(3)=0.967; p>0.05).

Table 18. Kruskal Wallis-H test results of differentiation of digital game addiction according
to father's education level

Father Rank Avg.

Education Level n (MR) X? sd P
Primary school 61 144,06

Digital Game Middle School 32 145,34

Addiction High school 117 135,90 0,809 3 0,847
University 66 134,65
Total 276
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_ Primary school 61 150,71
Eiéfsx”eme Middle School 32 141,67
High school 117 132,48 2,22 3 0,528
University 66 136,34
Total 276
Primary school 61 140,52
F2: Tolerance and Middle School 32 145,25
Loaded Value High school 117 134,71 0,56 3 0,906
University 66 140,08
total 276
Primary school 61 141,84
o Middle School 32 138,97
Eg-sf;;gemﬁ?t High school 117 139,25 0,359 3 0,949
University 66 133,85
Total 276
Primary school 61 143,31
_ . Middle School 32 152,42
'Izn‘i'm Ff;gg%“f’”' High school 117 134,57 1,767 3 0,622
University 66 134,27
Total 276

When Table 18 is examined, there is no statistically significant difference between secondary
school students' father education levels and digital game addictions (X2(3)=0.809; p>0.05).
One of the sub-problems of our research, "How is the relationship between digital game
addiction and math test anxiety?" The analysis results of the problem are summarized in Table
19.

Table 19. The relationship between digital game addiction and math test anxiety Spearman test
results

Digital

Mathematics F1: F2: .
. Game . . F3: Tension
Test Anxiety Addiction Delusion  Affectiveness
r one 2727 ,786 ™ ,886 ™ 6717
Maths Test p 0 0 0 0
Anxiety n 276 276 276 276 276
r 2727 one 271 226 ™ 1407
Digital Game p 0 0 0 0.02
Addiction n 276 276 276 276 276
r .288 ™ ,888 ™ ,295 ™ ,264 ™ 0.068
F1: Extreme p 0 0 0 0 0.258
Focus n 276 276 276 276 276
r ,228 ™" ,916 ,195 ** ,196 157
E2: Tolerance p 0 0 0.001 0.001 0.009
Game Loaded
Value n 276 276 276 276 276
F3: r 223 ™ 812 ™ .285 ™" 154~ 0.102
Individual p 0 0 0 0.011 0.091
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Task and
Homework n 276 276 276 276 276
Postponement
F4- r 228 ™ 787" 271 154~ 145
Psychological p 0 0 0 0.011 0.016
Reflection
and n 276 276 276 276 276
Immersion

When Spearman test results are examined in Table 19, this relationship is positive since there
Is a significant relationship between digital game addiction and math test anxiety (p<0.05) and
the correlation coefficient (r=0.272). In other words, as digital game addiction increases, math
test anxiety also increases, and as digital game addiction decreases, math test anxiety also
decreases. Focus (r=0.288; p<0.05), tolerance-loaded value (r=0.228; p<0.05), task-homework
procrastination (r=0.223; p<0) between test anxiety and digital game addictions sub-factors ,05)
and reflection-play (r=0.228; p<0.05), there was a significant positive correlation.

Discussion and Conclusion

The digital game addictions of the majority of the students we researched are low-risk
and at a low level. Among the sub-factors, over-focusing and children's desire to play digital
games are low risk and low level. The tolerance-imposed value factor showed that a group with
a medium level of risk gave importance to digital games in their lives, the task-assignment
postponement factor showed that the people who postponed their duties for the game were at a
low risk and very low level, and the reflection-game immersion factor showed that the group
that was immersed in the game and forgot everything was at a low risk and very low level.
These results are in parallel with the results of Hazar, Demir, Namli, and Tiirkeli (2017),
K.Hazar, Ozpolat, and Z.Hazar (2020), and Kestane (2019). According to Giivendi, Demir, and
Keskin (2019), middle school students are in the risky group in digital game addiction. Yigit
and Glinti¢ (2020), on the other hand, concluded that 40.9% of the students were not addicted,
44% were in the risky group and 15.1% were addicted to digital games.

In the study, when the mathematics exam anxiety average of middle school students was
examined, it was seen that more than medium level students sometimes experienced exam
anxiety. Sub-factor averages; according to the delusional factor average, a group of less than
medium level students are not very interested in mathematics lessons and exams and sometimes
have different thoughts from the lesson. According to the mean of the affective factor, a group
of more than medium level students psychologically liked the mathematics course and thought
that they would get high grades, while according to the mean of the nervousness factor, there
were more students who were nervous and stressed during mathematics exams. While
mathematics test anxiety, affective and delusion are sometimes experienced by the students in
general, nervousness is experienced more frequently by the students. While these results are in
parallel with the results of Adal, Yavuz (2017), Tuncer and Yilmaz (2016); Dursun (2008)
found the mathematics anxiety of secondary school students at a moderate level.

When the differences of digital game addiction levels according to gender are examined, male
students have higher digital game addiction levels than female students and there is a significant
difference. There is a significant difference in favor of boys in all sub-factors. When the
literature is examined, the results of Pesen and Sanli (2018), Horzum (2011), Gokgearslan and
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Durakoglu (2014), Giivendi, Demir and Keskin (2019), Hazar et al. (2017), Balkin (2020) are
in line with our research results. Cavus, Ayhan, and Tuncer (2016) found that male university
students are more interested in computer games than girls, Yilmaz (2019) found that the
addiction level of boys is higher than girls in his research with high school students, Ak¢ay and
Ozcebe (2012) found that preschool boys play computer games more than girls and this rate
increases as they get older.

When the differences of mathematics test anxiety levels according to gender are examined,
although the average of girls is higher than boys, this difference is not significant. In other
words, math test anxiety does not change according to gender. While there is no significant
difference in the sub-factors of delusion and affective factors, there is a significant difference
in the nervousness dimension of girls compared to boys. In other words, girls are more stressed
and tense than boys during math exam periods. When the literature is examined, the results of
the studies conducted by Dursun and Bindak (2011), Bozkurt (2012), Dede and Dursun (2008),
Aydin and Keskin (2016), Dursun (2008), S. Kutluca, Alpay and T. Kutluca (2015) are in
parallel with the results of our study. Doruk and Kaplan (2013) found that the exam anxiety of
girls was higher than boys among prospective primary and elementary mathematics teachers,
Softa, Karaahmetoglu, and Cabuk (2015) found that the exam anxiety of girls in senior high
school students was higher than boys, especially in the affective dimension, and Woodart
(2004) concluded that female university students had higher anxiety than male students.

When the difference between digital game addiction levels and grade levels was examined, no
significant difference was found between the grade levels. In other words, there is no significant
difference between 5.6.7.8 grade students in terms of digital game addiction. Age does not
affect addiction. As a result of similar studies conducted in this field, Hazar (2016) found that
there was no significant difference in the total digital game addiction of 14-year-old students
compared to 12-13-year-old students, Koksal (2015) found that there was no significant
difference in digital game addiction among secondary school students according to age. Hazar
et al. (2020) found that there was a significant difference in favor of 14-year-old students when
comparing 10-14 years old, 11-14 years old and 12-14 years old students and concluded that
digital game addiction increased as age increased. Ak¢ay and Ozcebe (2012) concluded that
preschool boys play computer games more than girls and this rate increases as they get older.

When the difference between mathematics exam anxiety and grade levels is examined, there is
a significant differentiation. In favor of 8th grade students, there is a significant difference in
mathematics exam anxiety compared to 5th, 6th and 7th grade students. When the sub-factors
are examined, in the delusion factor, 8th grade students have a significant difference in favor
of 8th grade students compared to 5th, 6th, and 7th grade students. In the affective factor, the
difference between 8th grade students and 5th, 6th, 7th grade students is significant in favor of
8th grade; the difference between 7th grade students and 5th grade students is significant in
favor of 7th grade; and the difference between 6th grade students and 5th grade students is
significant in favor of 6th grade. In the tension dimension, there is a significant difference
between 8th grade students and 5th grade students in favor of 8th grade. In other words, 8th
grade students' math test anxiety is higher than other grades. The results of Bozkurt (2012),
Tuncer (2016), Adal and Yavuz (2017), Dursun and Bindak (2011) are similar to the results of
our study. Sapma (2013), on the other hand, in his research with high school students, stated
that the anxiety of senior high school students was higher than that of lower grades. It can be
said that the exams that students take in middle school and senior high school increase the stress
of students and increase their math anxiety levels.
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There is a significant difference between digital game addictions and sub-factors and daily
game playing time. Accordingly, there is a significant difference between students who play
games for an average of 4 hours or more per day and students who play games for 1-2 hours
and zero hours (none) per day in favor of those who play games for more than 4 hours. There
is also a significant difference between students who play 3-4 hours a day on average and those
who play 1-2 hours a day and zero hours a day in favor of those who play 1-2 hours a day.
When the sub-factors are analyzed, a similar difference is observed in the factors of over-
focusing, tolerance-imposed value and reflection-immersion in the game. In the task-
assignment procrastination factor, there is a significant difference between those who play
games for 4 hours or more and those who play games for 1-2 hours a day and zero hours (never)
in favor of those who play games for 4 hours. Those who play 3-4 hours a day show a significant
difference compared to those who play 1-2 hours a day. In other words, students’ digital game
addiction increases when they play 3-4 hours and more games a day. The results of Giivendi et
al. (2019), Hazar et al. (2017), Gokgearslan and Durakoglu (2014) with secondary school
students, Balkin (2020) with high school students, and Yilmaz (2019) with teachers and
administrators working in secondary education support our research results. Demir and
Cicioglu (2019) found that the average scores of students who play digital games for 0-1 hour
a day are significantly different from those who play digital games for 1-2 hours or more, which
does not support our research results.

There is a significant difference between math test anxiety and its sub-factors and daily game
playing times. There is a significant difference in the sub-factors of anxiety and emotionality,
while there is no significant difference in the factor of nervousness.

When the exam anxiety of students who play zero (none) hours or 1-2 hours a day and those
who play more than 4 hours a day are compared, there is a significant difference in favor of
those who play more than 4 hours a day. Likewise, when the test anxiety of those who play
class (none) hours or 1-2 hours a day and those who play 3-4 hours a day are compared, there
is a significant difference in favor of those who play 3-4 hours a day. While the same significant
difference is valid in the anxiety and affective factors, there is no significant difference in the
nervousness factor. There is no significant difference between students who play games for 1-
2 hours a day and students who play games for class hours (none). In other words, students who
play games for an average of 3-4 hours a day and more than that experience more math test
anxiety. When students spend 3-4 hours or more of their free time outside of school by playing
games, their course and exam anxiety increases because there is less time allocated for lessons
and homework. Since there is no research on this part of the study in the literature, the results
we found can be an example for future researchers.

Although there is no significant difference between digital game addictions and monthly
income levels of students, there is a significant difference only in tolerance and imputed value
dimensions. In the tolerance and imputed value sub-factor, there is a significant difference
between students with a monthly income of 0-2500TL and students with a monthly income of
2501-5000TL in favor of students with a monthly income of 2501-5000TL. In other words,
students with medium monthly income value digital games more than students with low
monthly income. Kinay (2019) found that there was no significant difference between family
income level and digital game addiction; Cavus, Ayhan, and Tuncer (2016) found that income
level and computer game addiction differed. Kestane (2019) concluded that students with high
income levels studying in private schools have higher levels of digital game addiction than
students studying in public schools because it is easy to have digital tools. Goldag (2017),
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Ekinci, Yal¢in, Ozer, and Kara (2017) concluded that the higher the income level of high school
students, the higher their digital addiction. Odabas1 (2016) concluded that university students
with low income are more addicted to games.

Although there is no significant difference between mathematics exam anxiety and monthly
income levels of students, there is a significant difference in the tension sub-dimension. There
is a significant difference between students with an average monthly income of 0-2500 TL and
students with an average monthly income of 5001 or more. This difference is in favor of
students with an average monthly income of 0-2500 TL. In other words, students with low
average monthly income experience more tension than students with high average monthly
income. While Uysal (2007) found that middle school students' mathematics anxiety was not
affected by economic status, which is in parallel with our research results; Adal and Yavuz
(2017) found that students with good economic status experienced more mathematics anxiety
than students with low economic status. Ari, Savas, and Konca (2010) found that 7th grade
students with very good income levels had lower math anxiety than those with medium and
lower income levels.

There is no significant difference between digital game addiction and its sub-factors and the
educational levels of parents, and educational levels do not affect digital game addiction. While
the results of Hazar et al. (2020), Kestane (2019), Hazar (2016) support the results; Sahin and
Tugrul (2012), Cavus et al. (2016) and Kdoksal (2015) concluded that computer and game
addiction increased as the mother's education level increased, while it did not make a difference
in the father education level. Géldag (2019) concluded that there is an inverse relationship
between mother and father education levels and digital game addiction in high school students;
Gokgearslan and Durakoglu (2014) concluded that there is a linear relationship. The reason
underlying these differences may be that the effect of the environment in which parents with
the same education levels live also affects children's digital game addiction levels and produces
different results.

Mathematics test anxiety differed according to maternal education level. While there was a
significant difference in the sub-factors of anxiety and nervousness, there was no significant
difference in the factor of emotionality. There is a significant difference in mathematics test
anxiety of students whose mother's education level is university compared to students whose
mother's education level is primary school. In other words, the math test anxiety of students
whose mothers graduated from primary school is higher than that of students whose mothers
graduated from university. However, there is no significant difference in mathematics test
anxiety between students whose mothers graduated from primary school, middle school, high
school or between students whose mothers graduated from middle school or high school while
their mothers graduated from university. When the sub-factors are examined, while maternal
education levels do not affect mathematics test anxiety in the anxiety and affective factors, there
is a significant difference between students whose mothers graduated from middle school and
students whose mothers graduated from university in favor of middle school in the tension
factor.

Mathematics test anxiety and its sub-factors showed a significant difference according to
father's education level. There is a significant difference in mathematics test anxiety between
students whose fathers graduated from primary school and students whose fathers graduated
from high school or university. There is no significant difference in mathematics test anxiety
between students whose fathers graduated from secondary school and students whose fathers
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graduated from primary school, high school or university. In the sub-factors, in the anxiety and
affective factors, students whose fathers graduated from primary school differed significantly
in the anxiety dimension compared to students whose fathers graduated from high school and
university. In the tension factor, although there was no significant difference between the
graduation levels of the fathers, it can be said that there is a difference at these levels because
the mean tension scores of primary and secondary school are high. Poyraz (2012) and Uysal
(2007) concluded that children of parents with higher levels of education experience less test
anxiety. Yetgin (2017) concluded that exam anxiety decreased as the mother's education level
increased, but there was no differentiation with the father's education level. Kutluca et al.
(2015), Baylan (2020), Softa et al. (2015), Sapma (2013) concluded that mathematics test
anxiety did not differ with the level of education of the mother and father. Tuncer and Yilmaz
(2016), on the other hand, found that mathematics anxiety was not affected by the mother's
education level, while there was a difference between primary school and university in the
father's education level.

When the relationship between digital game addiction and math test anxiety was examined, a
significant, positive relationship was found with a correlation coefficient (r=0.272). There is a
significant positive correlation between test anxiety and digital game addictions sub-factors of
focusing, tolerance-imposed value, task-assignment procrastination and reflection-game
immersion. When the relationship between digital game addiction and test anxiety sub-factors
is examined, there is a significant and positive correlation between delusion, affectivity and
nervousness. In other words, as digital game addiction increases, math test anxiety increases,
and as digital game addiction decreases, math test anxiety decreases. The reason for this is that
as digital game addiction increases, students will spend more time at the game and spend less
time on their lessons, so students who cannot use time in a planned way will have more test
anxiety.
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