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Introduction

Mathematics is perceived as a challenge for students throughout their educational lives.
(Glrbiiz, Toprak, Yapict & Dogan, 2011). Many studies have been conducted to identify the source of
this perceive (Baker, 1996; Baki & Kutluca, 2009; Dikici & 1§leyen, 2004; Durmus, 2004; Tatar, Okur
&Tuna, 2008; Tall & Razali, 1993; Zachariades, Christou & Papageorgiou, 2002). For instance, Tall and
Razali (1993) conducted studies to identify learning difficulties in mathematics. They concluded that
individuals who perceive learning conceptually face fewer learning difficulties compared to those who
perceive it operationally. In mathematics education, mathematics is considered a discipline that
inherently involves abstract concepts, and generalizations, yet it also encompasses real-world examples
that can be related to, emphasizing analytical thinking. When considering this discipline from a
student's perspective, it is evident that there are some difficulties encountered in the learning process,
understanding abstract concepts, and working with these concepts (Umay, 1996; Zafran, 2010). To
overcome these challenges, especially in primary and middle school, various teaching methods and
techniques should be diversified to visualize and concretize the concepts. One of these methods and

techniques is using games.

Games, which are a source of entertainment for children, have a significant impact on the
educational and instructional process. In the education of children, the most suitable method and
technique in terms of age and developmental level is the game, which represents learning through
enjoyment (Toraman, Celik & Cakmak, 2018). Educational games are games that reinforce learned
knowledge and enhance mental abilities, enabling the review of what has been learned in cheerful and
relaxed environments, bringing a change to classroom activities (Demirel, 1999). Game-based learning
environments offer significant advantages to both educators and learners. Educators can utilize the
intrinsic motivation to play games, which is especially dominant in children but present in individuals
of all age groups, as a means to achieve educational goals (Tasdemir, 2007). Such a learning environment
not only enhances students' skills but also provides them with the opportunity to have a good time
(Akin & Atici, 2015).

It can be stated that digital games have various positive effects on mental and psychological
aspects such as acquiring computer literacy, perception, attention, spatial abilities, hand-eye
coordination, imagination, quick problem-solving, explaining the causes of shapes, visualizing objects
related to chemistry and physics, and integrating shapes in space (Cesarone, 1994; Horzum et al., 2008).
Digital game-based learning (DGBL) emerged in the early 1990s with the integration of educational
technology into learning environments. DGBL began to be used as a method for enhancing instructional
practices while increasing student engagement in the use of educational technology (Asmundis et al.,
2015). The introduction of digital games into our lives has been met with both positive reactions and

concerns.
Academic Procrastination Behavior and Mathematical Skills

Spending too much time on digital games, a decrease in the time allocated for studying, and
exhibiting extreme reactions when interrupted during gameplay pose various bio-psycho-social risks
for children (Taylan, Kara & Durgun, 2017). Parents and teachers, in particular, may have concerns that
playing digital games could lead students to exhibit academic procrastination behavior. Due to this
concern, parents do not want elementary and middle school students to engage in play, especially
digital gaming. In particular starting from the 6th grade, due to the high school entrance exams held in

Turkey, students are encouraged by their parents and teachers to study for exams outside of school as
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well. Therefore, parents do not deem it appropriate for students to engage in play. Parents and teachers
may have the belief that when children play, their academic achievements may decline due to academic
procrastination. Academic procrastination behavior is typically defined as an irrational tendency to
postpone the initiation or completion of academic tasks until the next day (Senecal et al., 2003). The
academic procrastination, identified as the most significant factor negatively impacting a student's
success, reduces the efficiency of learning and lays the groundwork for academic failure (Ferrari et al.,
1995). It can be thought that individuals displaying procrastination behavior may also be distant from

deliberate, goal-oriented exploration in problem-solving.

Problem-solving is generally defined as a conscious exploration conducted to reach a clearly
designed but not immediately attainable goal in a scientific matter (Ozsoy, 2005). In mathematics,
problem-solving is the process of eliminating a problem, inherent in the structure of mathematics,
through mental processes (reasoning) by utilizing the necessary information and performing operations
(Altun, 1995, p.3). Problem-solving can contribute to the development of cognitive strategies in a child
while learning mathematics (Yildizlar, 1999, p.36). In his study, Yang (2012) emphasizes that DGBL is

clearly effective in improving students' problem-solving skills.
Digital game

A digital game is a system consisting of computer software that interacts with interfaces such
as a monitor, mouse, keyboard, or joystick, and it has rules and objectives (Kayali, 2011). A digital game
is a game that is programmed with various technologies and allows users to make user inputs along
with a visual environment (Cetin, 2013). These games, programmed with various software and utilizing
different technologies, are classified into digital console games, computer games, and online games

depending on the technology used (Gokgearslan & Durakoglu, 2014).
Game-based learning

According to Piaget, play is a tool that allows a child to develop their existing abilities and
provides a foundation for acquiring many skills (Cakirer, 2017). Game-based learning environments
have a structure that helps students improve their skills and contain domain-specific knowledge
patterns related to the subject matter they are designed for. In addition to providing students with an
opportunity for enjoyable experiences, game-based learning environments also have an instructive and

reinforcing feature within the activities that occur in the game.
Game-based math learning

Some topics and concepts can be quite challenging for students to learn, so new approaches and
various theories (behavioral, and cognitive approaches) play an important role in making learning
easier and ensuring retention in this field. In addition to these theories, another method that can
facilitate learning, enhance the permanence of teaching, and make learning more enjoyable in education
is games (Altun, 2005). Game-supported mathematics instruction is particularly useful, engaging, and
beneficial for elementary and middle school students, given their age-related interest in games
(Gakmak, 2000).

Digital game-based learning

According to Cetin (2013), Educational digital games are defined as games prepared with the
help of technological tools, possessing cognitive, social, behavioral, and emotional dimensions, and

designed to facilitate learning for a specific objective. The use of educational digital games in
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educational environments has many benefits for students (Erekmekgi & Fidan, 2012; Kula & Erdem
2005; Prensky, 2001; Yagiz 2007). It has been observed that digital games contribute to individuals'
higher-level cognitive development, and problem-solving skills when faced with challenges, as well as
enhancing advanced learning and empathy abilities (Yildirim, 2016). Comert (2020) suggested that
problem-solving activities designed and implemented through the digital game-based learning method

led to increased student motivation in class, aided learning, and made the process more enjoyable.
The Aim of Study

The general aim of this research is to examine the predictive levels of middle school students'
academic achievements in mathematics based on their problem-solving skill, academic procrastination
behaviors, and motivation to play digital games. In accordance with this main objective, answers have

been sought to the following questions:

1. What is the level of achievement, problem-solving skill, academic procrastination, and

motivation for playing digital games among middle school students?

2. Is there a mediating effect of academic procrastination and motivation for playing digital

games in the prediction of middle school students' achievements by their problem-solving skills?

Method
Research Model

This research, which examines the impact of game-based learning on students' academic
achievements, problem solving skill, academic procrastination behaviors, and gaming motivation, is
based on a quantitative research approach, specifically utilizing a correlational survey model. The
correlational survey model is used to reveal the relationship or effect between two different quantitative
variables through a correlation coefficient (Fraenkel et al., 2012). Relational survey model, one of the
quantitative research methods, was used in the study. The correlational survey model is a model

designed to determine and examine the correlation between two or more variables.
Participants

This research was conducted with 1074 students enrolled in middle schools under the Ankara

Provincial Directorate of National Education during the 2022-2023 academic year.

The distribution of participants according to certain demographic characteristics is provided
in Table 1.

Table 1. Distribution of Participants According to Some Demographic Characteristics

Demographic Characteristics n %
Grade
5 200 18.6
6 240 22.3
7 337 31.4
8 297 27.7
Digital Game Playing

Yes 843 78.2
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No 231 21.5
Frequency of Digital
Game Playing
Every day 83 7.7
A few days a week 128 11.9
Once a week 402 37.4
A few days a month 261 24.3

According to Table 1 is examined, it can be seen that 18.6% of the participants are in the fifth
grade, 22.3% are in the sixth grade, 31.4% are in the seventh grade, and 27.7% are eighth-grade students.
Regarding the participants' digital game playing status, 78.2% answered 'Yes,' while 21.5% answered
'No.' Regarding the frequency of digital game playing, 7.5% of the participants play every day, 11.9%
play several days a week, 37.4% play once a week, and 24.3% play several days a month.

Ethical Statement

This study was conducted in accordance with the approval of Gazi University Ethics Committee
on 25.01.2022, with reference number 02.

Data collection

The measurement instruments used to collect data in the research have been addressed in the
quantitative dimension of the study. The research collected data based on four variables. Middle school
students' report card grades were used in the academic achievement variable of mathematics course.
Data collection instruments for these variables included the Digital Game Motivation Scale, Academic
Procrastination Behavior Scale, and one scale aimed at measuring Problem-Solving skill. Reliability and
validity studies of the scales were conducted. The Digital Game Motivation Scale's construct validity
was analyzed using the SPSS 23 software package, including KMO, Item-Total Test Correlation, EFA,
and Cronbach Alpha analyses. Another analysis conducted to provide evidence for the construct
validity of the scale is the Confirmatory Factor Analysis (CFA) performed using the Lisrel 8.8 program.
The results of the analysis revealed that the scale items were grouped under three sub-factors.
Furthermore, it is observed that the results obtained from the CFA analysis of the scale have sufficient
fitindices. Based on the analyses conducted, it can be stated that digital game-based learning, consisting
of 19 items and showing a three-factor structure, is a valid and reliable scale (Demir & Hazar, 2018). The
Academic Procrastination Behavior Scale consists of 19 items developed in a 5-point Likert scale format,
with items 15, 16, 17, 18, and 19 reverse-coded. The developed scale's Cronbach's alpha coefficients for
its factors were calculated as 0.866 and 0.935, respectively, and the Cronbach's alpha coefficient for the
overall scale was calculated as 0.946, indicating that the scale is reliable. According to the results of the
confirmatory factor analysis, the goodness of fit was found to be x2/df = 1.926, which is less than 3
(indicating excellent fit), and the RMSEA value was 0.056, which is less than 0.08 (indicating good fit)
(Giirbiiz & Karatas, 2019). Exploratory and Confirmatory Factor Analyses were conducted for PS, C, R,
and Co scales to establish their construct validity, resulting in the emergence of PSBS consisting of 18
items and three factors; CSBS consisting of 15 items and three factors; RSBS consisting of a single factor

with 19 items; and CoSBS consisting of 8 items grouped under two factors (Ozpinar, 2012).
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Data collection process

The study has been approved by the Gazi University Ethics Committee. The classification,
duplication, and collection of the scales to be used in the research were carried out by the researcher.
The prepared scales were implemented in all grade levels of the specified middle schools, where
research was permitted, in a face-to-face manner during the 2022-2023 academic year. Data was

collected over an approximately 6-month period.

Data analysis

1074 participants were reached in the scope of the study. In order to decide which statistical
techniques would be used to answer the research questions, missing values and outliers were first
examined. The negative items (DOM15, DOM16, DOM17, DOM18, and DOM19) were reverse-coded. It
was observed that there were missing values in the dataset. Mean imputation was performed. An outlier
examination was conducted. For univariate outliers, the scores on the scale were converted to Z-scores,
and values from 23 individuals that fell outside the range of -3 to +3 were removed from the dataset.
Mahanalobis scores were calculated for multivariate outliers, and it was observed that there were no

values below 0.01. After removing the outliers, the analysis continued with data from 1074 individuals.

To decide which statistical techniques would be used to answer the research questions, a
Kolmogorov-Smirnov test was conducted to assess the normality of the data. Histogram plots and

skewness and kurtosis values were examined.

Findings

1. Examining the levels of middle school students' achievement, problem-solving skill,
academic procrastination behaviors, and digital game playing motivations.
The levels of middle school students' achievement, problem-solving skill, academic procrastination

behaviors, and digital game playing motivations are presented in Table 2.

Table 2. The levels of middle school students' achievement, problem-solving skill, academic
procrastination behaviors, and digital game playing motivations

Scale/ Dimension n X S k X/ k Decision

Achievement 1074 6.46 2.15

Academi 1074 Very L
caqentie 0 3033 12.37 19 1.60 ery Low

Procrastination

Irrespon.31b111ty 1074 9.98 45 6 1.66 Very Low

and Choice

EnVl'ronment and 1074 20.35 8.76 13 157 Very Low

Feelings

ngzi"ul Gam? ‘ 1074 5457 1444 19 087 Intermediate

Playing Motivation

Succ'ess and 1074 13.91 471 5 278 Intermediate

Revival

Curiosity and 1074 Intermediate

Social 26.15 9.91 9 291

Acceptancee

Uncertainty in 1074 1416 570 5 283 Intermediate

Game Request
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Pr(?blem Solving 1074 46,79 1315 18 260 Low

Skill

Understanding 1074 10.56 330 4 264 Intermediate
Application 1074 15.56 4.68 6 2.59 Low
Evaluation 1074 20.68 5.57 8 2.59 Low

When Table 2 is examined, it can be stated that the participants' levels of Academic Procrastination
are very low, while their levels of Problem-Solving Skills, Digital Game Playing Motivation,
Achievement, Communication Skills, and Correlation Skills are moderate.

2. Is there a mediating effect of academic procrastination and digital game playing

motivations in predicting middle school students' achievements by problem-solving skill?"

In order to answer the research question, structural equation model mediation analysis was

conducted. The schematic representation of the model is provided in Figure 1.

Academic Procrastination

e
d b . b
Problem Solving Skills ¢ ;* Academic Success
.
d e
"\-_. - -

Digital Game

Playing Motivation

Figure 1. Model of the Mediating Effect of Academic Procrastination and Digital Game Playing

Motivation in Predicting Achievement by Problem-Solving Skill.

As seen in figure 1, “c” represents the direct effect in predicting achievement by problem-
solving skill. “a” represents the prediction of problem-solving skill by academic procrastination, and

“b” represents the prediction of achievement by academic procrastination.

In addition, a*b represents the mediating effect of academic procrastination in predicting
achievement by problem-solving skills. “d” represents the prediction of problem-solving skills by
digital game playing motivation, and “e” represents the prediction of achievement by digital game
playing motivation. Additionally, d*e represents the mediating effect of digital game playing
motivation in predicting achievement by problem-solving skills.

Regression models are provided in Table 3.
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Table 3. Regression Model

Way Guess Error z Value p

c 0.074 0.005 16.096 0.000
a -0.256 0.028 -9.277 0.000
b -0.011 0.005 -2.302 0.021
d -0.162 0.033 -4.895 0.000
e -0.008 0.004 -2.036 0.042

R?=0.234 (Model), R? = 0.074 (Academic procrastination), R? = 0.022 (Digital game playing motivation)

When Table 3 is examined, it can be seen that all paths are significant predictors. When the
model is evaluated as a whole, approximately 23.4% of the variance in achievement is explained by the
model. Problem-solving skills explain 7.4% of the variance in academic procrastination, and problem-
solving skills explain 2.2% of the variance in digital game playing motivation. The significance of the

mediation effects is provided in Table 4.

Table 4. Mediation Effect Test Results

Way Guess Error z Value p
a*b 0.003 0.001 2.234 0.025
d*e 0.001 0.001 1.880 0.060

When examining Table 4, it can be observed that "a*b" is significant (p < .05), while the "d*e"
path is not significant (p > .05). According to this, in predicting achievement through problem-solving
skills, academic procrastination shows a significant mediating effect, while digital game playing

motivation does not show a significant mediating effect.
Discussion, Conclusion and Recommendation

The main objective of this research was to examine the relationships between middle school
students' academic achievements, problem-solving skills, academic procrastination behaviors, and
digital gaming motivations. According to this research, the participants' levels of academic
procrastination are very low, their problem-solving skills are low, and their levels of digital gaming
motivation and academic achievement are at a moderate level. In the literature, there are studies
indicating positive outcomes of digital games on mathematics education. Ondes (2022), in their study,
found a positive relationship between the math achievement and math motivation of 3rd and 4th-grade
elementary school students. However, they also identified a negative relationship between digital game
addiction and math motivation and math achievement. Similarly, Go et al. (2022) conducted a study
with university students and found that digital games improved students' fundamental math skills. On
the other hand, in game-based environments, students often create their own problems and gather the
necessary information to solve them (Bottino et, 2006; Ebner & Holzinger, 2007). In contrast to these
studies, Agirgol (2020) found in her research that the use of educational digital games in science classes
had a positive impact on students' academic success and also positively influenced retention. However,
she also pointed out concerns that students might experience academic procrastination due to their

desire for more visuals and a continuous desire to play. Additionally, according to Yal¢in (2023), there
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are positive and significant relationships between academic procrastination, digital game addiction, and
academic motivationlessness variables. Furthermore, digital game addiction has a positive direct impact
on academic procrastination, and it is also a significant predictor of academic procrastination. It is
evident in this study that success is directly predicted by problem-solving skills. In this study that
academic procrastination mediates the relationship between success and problem-solving skills.
Furthermore, digital game-playing motivation serves as a mediator in predicting success based on
problem-solving skills. The direct prediction of success by problem-solving skills is indeed one of the
key findings of this research. Also, there is an indirect effect of academic procrastination and digital
gaming motivation on the prediction of middle school students' success through their problem-solving
skills. When the literature in the field is reviewed, it can be observed that the results of this study are in
line with previous findings, providing qualitative support for the conclusions drawn in this research.
Ozsoy (2005) found a significant and positive relationship between the mathematics achievement and
problem-solving skills of 5th-grade primary school students. {lhan, Gemcioglu and Pogan (2021) found
a significant positive relationship between middle school students' perceptions of problem-solving
skills, mathematics attitudes, and mathematics achievement in their study. While no research
explaining the relationship between digital game-playing motivation, problem-solving, and academic
achievement has been encountered, Cetinkaya (2019) found in their study that mobile-based
applications, when used as assistive technology in education, had a positive impact on increasing
student achievement and developing positive attitudes after problem-based learning processes. In
contrast to this study, Demir and Kutlu (2017) discussed internet addiction, and they found that as
internet addiction increased among adolescents, academic procrastination also increased, and as
academic procrastination increased, academic achievement decreased. Another study that supports this
research is by Mohd et al. (2011), which reflects a significant relationship between attitude towards
problem solving (patience, confidence, and willingness) and mathematics achievement. Kus (2023)
found in their study that digital game addiction is influenced by achievement and revitalization
motivation as well as curiosity and social acceptance motivation. They concluded that both intrinsic and
extrinsic motivations have a direct impact on digital game addiction. The results of this research, which
aimed to investigate the relationship between middle school students' motivation to play digital games
in mathematics class and their academic achievement, academic procrastination behavior, and skills,

are provided below:

1. In light of the results obtained, it can be observed that academic procrastination levels are
very low, problem-solving skills are low, digital game-playing motivation and achievement levels are

at a moderate level.

2. Another result of the research is that mathematics achievement is directly predicted by
problem-solving skills, and academic procrastination and digital game-playing motivation mediate the

effect on achievement.

Researchers can further investigate whether the digital games, which are highly popular among
today's digital natives, have an impact on their mathematics achievements. Studies examining the
relationship between digital gaming motivation and mathematical achievement prediction can also be

recommended.



JRES, 2023, 10(2), 224-236 233

References

Agirgol, M. (2020). Fen bilgisi 63retiminde egitsel dijital oyun kullaniminin 63renci akademik bagarisina, bilgi
kalicthigina ve tutumuna etkisi. Yiiksek Lisans Tezi. Erzincan Binali Yildirrm Universitesi Fen

Bilimleri Enstitiisii, Erzincan.

Akin, F. A, & Atici., B. (2015). Oyun tabanli 6grenme ortamlarinin 6grenci basarisina ve gortislerine
etkisi. Turkish Journal of Educational Studies, 2(2), 75-102.

Altun, M. (1995). “Ilkokul 3., 4. ve 5. Sunif Ogrencilerinin Problem Cézme Davranislar: Uzerine Bir Calisma” .

Doktora Tezi. Hacettepe Universitesi, Ankara.
Altun, M. (2005). Matematik 6gretimi. Bursa: Erkam.

Asmundis, R. D., Bitonto, P. E., D’ Aprile, G., & Severino, A. U. (2015). Social, constructivist and informal
learning processes: together on the edge for designing digital game-based learning

environments. The Italian e-Learning Association Journal, 11(3), 23-39.

Baker, J. D. (1996). Students’ difficulties with proof by mathematical induction, The Annual Meeting of
American Educational Research Association. Amerikan Egitim Aragtirmalari Dernegi Yillik

Toplantisin’da sunulmus bildiri, New York.

Baki, A., & Kutluca, T. (2009a), 10. siif matematik dersinde zorlanilan konular hakkinda 6grencilerin,
Ogretmen adaylarinin ve ogretmenlerin goriislerinin incelenmesi. Kastamonu Egitim Dergisi,
17(2), 609-624.

Bottino, R.M., Ferlino, L., Ott, M., & Travella, M. (2006). Developing strategic and reasoning abilities
with computer games at primary school level. Computers &  Education, doi:
10.1016/j.compedu.2006.02.003

Coémert, A. (2020). Dijital Oyun Tabanl Ogrenme Yéntemiyle Tasarlanan ve Uygulanan Problem Cozme
Etkinliklerine Yénelik Ogrenci Goriisleri. Yiiksek Lisans Tezi. Bahgesehir Universitesi Egitim

Bilimleri Enstitiisti, Istanbul.

Cakarer, B. H. (2017). Ogrenme seriiveninde bilgiler dlemine oyun ile seyahat: Oyun temelli egitim programlari.

Erken ¢ocukluk egitimi mozaigi. Ankara: Nobel.

Gakmak, M. (2000). [lkégretimde matematik dgretimi ve aktif 5grenme teknikleri. Gazi Universitesi Gazi
Egitim Fakiiltesi Dergisi, 20(3),119-131.

Cetin, E. (2013). Tanimlar ve temel kavramlar, Egitsel dijital oyunlar. Ocak, M.A. (Ed.), Ankara: Pegem
Akademi.

Cetinkaya, L. (2019). Mobil uygulamalar araciligiyla probleme dayali matematik dgretiminin basariya
etkisi. Egitim ve Bilim, 44(197).

Demir, G. T., & Hazar, Z. (2018). Dijital oyun oynama motivasyonu 6lgegi DOOMO: Gegerlik ve
glivenirlik calismasi. Beden Egitimi ve Spor Bilimleri Dergisi, 12(2), 128-139.

Demir, Y., & Kutlu, M. (2017). Internet bagimlilig1, akademik erteleme ve akademik basar1 arasindaki
iligkiler. The Journal of Academic Social Science Studies, 61, 91-105.

Demirel, O. (1999). Planlamadan degerlendirmeye 63retme sanati. Ankara: Pegem Akademi.



234 S. Nabdel, N.C. Aksoy ve C. Cinar.

Dikici, R, & igleyen, T. (2004). Bagint1 ve fonksiyon konusundaki 6grenme giicliiklerinin bazi

degiskenler agisindan incelenmesi. Kastamonu Egitim Dergisi, 105.

Durmus, S. (2004), Matematikte 6grenme giigliiklerinin saptanmasi {izerine bir ¢alisma, Kastamonu
Egitim Dergisi, 12(1), 125-128.

Ebner, M. & Holzinger, A. (2007). Successful implementation of user-centered game Based learning in

highereducation. An examplefrom civil engineering. Computers, Education, 49(3), 873-890

Erekmek¢i, M., & Fidan, $. (2012). Oyunun tasarim platformlar:: oyunun egitim ve kiiltiire
etkisi. Batman Universitesi Yasam Bilimleri Dergisi, 1(1), 851-861.

Ferrari, J. R, Johnson, J. L., & McCown, W. G. (1995). Procrastination and task avoidance: Theory, research,

and treatment. New York: Plenum Press.

Fraenkel, ]. R., Wallen, N. E., & Hyun, H. H. (2012). How to design and evaluate research in education (Vol.
7, p- 429). New York: McGraw-hill.

Go, M., Golbin Jr, R, Velos, S., Dayupay, J., Dionaldo, W., Cababat, F., & Ocampo, L. (2022). Evaluating
digital mathematical games in improving the basic mathematical skills of university

students. International Journal of Mathematical Education in Science and Technology, 1-23.

Gokeearslan, $. & Durakoglu, A. (2014). Ortaokul Ogrencilerinin bilgisayar oyunu bagimlilik
diizeylerinin gesitli degiskenlere gore incelenmesi. Dicle Universitesi Ziya Gokalp Egitim Fakiiltesi
Dergisi, 23(14), 419-435.

Giirbiiz, K. & Karatas, S. (2019). Ortaokul Ogrencilerinin Akademik Erteleme Davranisi Olgegi:
Gecerlilik ve Giivenirlilik Calismast. Nevsehir Haci Bektas Veli Universitesi SBE Dergisi, 9(1), 93-
113.

Horzum, M., Ayas, T., & Cakir-Balta, O. (2008). Cocuklar igin bilgisayar oyun bagimliligi Slgegi
[Computer game addiction scale for children]. Turkish Psychological Counseling and Guidance
Journal, 3(30), 76-88.

[lhan, A., Gemcioglu, M., & Pocan, S. (2021). Ortaokul 6grencilerinin matematik tutumu ve problem
cozmeye yonelik algilarmin matematik basarilariyla iliskisi. Mugla Sitki Kogman Universitesi
Egitim Fakiiltesi Dergisi, 8(1), 1-15.

Kayali, U. (2011). Bilgisayar oyunlar: ile cocuk ve ergenlerdeki psikopatoloji arasindaki iliskinin arastirilmasi.
Uzmanhk Tezi. Istanbul Universitesi Cerrah Pasa Tip Fakiiltesi Cocuk Ruh Sagligi ve
Hastaliklar1 Anabilim Dal, Istanbul.

Kula, A., & Erdem, M. (2005). Ogretimsel bilgisayar oyunlarmin temel aritmetik islem becerilerinin
gelisimine etkisi. Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 2005(29), 127-136.

Kus, O. A. (2023). Interaktif bir iletisim alan: olarak dijital oyunlar; oyun oynama motivasyonlarimin dijital oyun
bagimhihigina etkileri iizerine bir arastirma Doktora Tezi. Istanbul Universitesi Sosyal Bilimler

Enstitiisii, Istanbul.

Mohd, N., Mahmood, T., & Ismail, M. N. (2011). Factors that influence students in mathematics

achievement. International Journal of Academic Research, 3(3), 49-54.

Moyer-Packenham, P. S., Lommatsch, C. W., Litster, K., Ashby, J., Bullock, E. K., Roxburgh, A. L., ...
Jordan, K. (2019). How design features in digital math games support learning and mathematics
connections. Computers in Human Behavior, 91, 316-332. https://doi.org/10.1016/j.chb.2018.09.036


https://doi.org/10.1016/j.chb.2018.09.036

JRES, 2023, 10(2), 224-236 235

Ondes, K. M. (2022). Ilkokul 6grencilerinin dijital oyun bagimliliklar: ile matematik basarilar: ve motivasyonlar:
arasindaki iligki. Doktora Tezi, Nigde Omer Halisdemir Universitesi Egitim Bilimleri Enstitiisti,
Nigde.

Ozpar, 1. (2012). 6-8. sinflar matematik 6gretim programinda yer alan becerileri dlgmeye yonelik dlgek

gelistirme calismasi. Doktora Tezi, Karadeniz Teknik Universitesi Egitim Bilimleri Enstitiisii,

Trabzon.

Ozsoy, G. (2005). Problem ¢tzme becerisi ile matematik basarisi arasindaki iliski. Gazi Universitesi Gazi
Egitim Fakiiltesi Dergisi, 25(3), 179-190.

Prensky, M. (2001). Digital game-based learning. McGraw-Hill: New York.

Senecal, C., Julien, E. and Guay, F., (2003). Role conflict and academic procrastination: A self-

determination perspective. European Journal of Social Psychology, 33(1), 135-145

Tall, D., & Razali, M. R. (1993). Diagnosing students’ difficulties in learning mathematics. International
Journal of Mathematical Education in Science and Technology, 24(2), 209-222.

Tagdemir, M. (2007). Ogretim ilke ve yontemleri. Ankara: Nobel.

Tatar, E., Okur, M., & Tuna, A. (2008). Ortadgretim matematiginde Ogrenme giicliiklerinin
saptanmasina yonelik bir calisma. Kastamonu Universitesi Kastamonu Egitim Dergisi, 16(2), 507-
516.

Taylan, H., Kara, H. & Durgun, A. (2017). Ortaokul ve Lise Ogrencilerinin Bilgisayar Oyunu Oynama
Aligkanliklar1 ve Oyun Tercihleri Uzerine Bir Arastirma. PESA Uluslararas: Sosyal Arastirmalar
Dergisi, 3 (1), 78-87.

Umay, A. (1996). Matematik egitimi ve dlgiilmesi. Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 12, 145-
149.

Yagiz, E. (2007). Oyun-Tabanl Ogrenme Ortamlarmmn Ilkogretim Ogrencilerinin Bilgisayar Dersindeki
Bagarilar: ve Oz-yeterlilik Algilart Uzerindeki Etkileri. Yiiksek Lisans Tezi, Hacettepe Universitesi,

Fen Bilimleri Enstitiisii, Ankara.

Yalcin, $. (2023). Ortaokul dgrencilerinde akademik erteleme davramgt ile dijital oyun bagimhiligr arasindaki
iliskide akademik motivasyonsuzlugun aract rolii. Yiiksek Lisans Tezi, Selcuk Universitesi Egitim

Bilimleri Enstitiisii, Konya.

Yang, Y. T. C. (2012). Building virtual cities, inspiring intelligent citizens: Digital games for developing
students’ problem solving and learning motivation. Computers & Education, 59(2), 365-377. doi:
10.1016/j.compedu.2012.01.012

Yildirim, E. (2016). Dijital oyun tasarim programlarinin egitimde dnemi. Mesleki Bilimler Dergisi (MBD),
5(2).

Yildizlar, M. (1999). “Ilkokul 1., 2. ve 3. Sumf Ogrencilerinde Problem Cozme Davramglarmin Ogretiminin
Problem Cozmedeki Basariya ve Matematige Olan Tutuma Etkisi”. (Yayimlanmamis Doktora Tezi),

Hacettepe Universitesi Sosyal Bilimler Enstitiisii, Ankara.

Zachariades, T., Christou, C., & Papageorgiou, E. (2002, July). The difficulties and reasoning of
undergraduate mathematics students in the identification of functions. In Proceedings in the 10th
ICME Conference, Crete, Greece (Vol. 3).



236 S. Nabdel, N.C. Aksoy ve C. Cinar.

Zafran, L. (2010). Why math tutoring may not have the expected results, and why 1t 1s hard for students to catch
up. USA: America’s (Math) Education Crisis.

Yazarlarin Katki Orani Beyan1
Bu aragtirmanin planlanmasi, yiiriitiilmesi ve yazil hale getirilmesinde yazarlarin katkilar esit
orandadr.

Destek ve Tesekkiir Beyani

Bu calismada hicbir kurumdan destek alinmamuistir.

Catisma Beyam

Arastirmacilarin arastirma ile ilgili diger kisi ve kurumlarla yasanabilecek herhangi bir ¢ikar

catismasi bulunmamaktadar.
Etik Bildirim

Bu galisma Gazi Universitesi Etik Kurulu'nun 25.01.2022 tarih ve 02 sayili onay1 dogrultusunda
gerceklestirilmistir.



