International Journal of Instruction October 2026 ® Vol.19, No.4

e-ISSN: 1308-1470 ® www.e-iji.net p-ISSN: 1694-609X

pp. 507-518
Article submission code: Received: 31/01/2026 Accepted: 02/05/2026
20260131164718 Revision: 25/04/2026 OnlineFirst: 01/07/2026

The Effects of Educational Mobile Games on improving Critical Thinking
Skills in Preschool Children

Naglaa Fathy Sayed Ahmed Abou-Eid
PhD, Department of kindergarten, Faculty of Education, Majmaah University,
Majmaah, 11952, Saudi Arabia, naboueid1980@gmail.com & n.aboueid@mu.edu.sa

The aim was to Improve critical thinking skills in preschool children in Saudi
Arabiathrough the use of educational mobile games. To study whether the data of
the experimental group and the control group are significantly different in the pre-
test and post-test mean of interpretation, explanation, evaluation, inference,
analysis, and self-regulation. The research for this situation uses an independent
sample T-test and an independent sample. The study was conducted with 60
students aged 4-6 attending a public school in Majmaaha city. 30 students were
included in the experimental group from among the 60 students (30+30) in the two
classes using simple random sampling, ensuring an equal chance of selection for
each child. Findings revealed that including educational games in the teaching
process, in addition to the teaching activities required by the current preschool
education program, improves critical thinking skills. A significant difference was
found in favor of the experimental group in the sub-dimensions of critical
thinking, namely explanation, interpretation, inference, analysis, and self-
regulation skills.

Keywords: preschool children in Saudi Arabia, educational mobile games, explanation,
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INTRODUCTION

Play is a natural activity that contributes to the mental, emotional, social, and moral
development of children and meets their psychological needs. Through play, children
acquire knowledge, enrich their experiences, and gain skills and habits (Akay et al.,
2025). Playing is one of their natural needs and primary activities (Hashmi et al., 2025).
Although play behavior arises spontaneously in children, the expected behaviors can be
instilled in children through structured play activities prepared by the teacher (Mills et
al., 2023). In the school environment, traditional play-based teaching offers an
enjoyable experience while supporting logical thinking, intellectual experience (Silva et
al., 2022), early literacy, and communication skills (Schmitt et al., 2018). The
advancement and widespread use of information and communication technology has
been effective in the transformation of traditional children's games towards the digital
environment (Masters et al., 2023). Thanks to today's technology, which is described as
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the information society, the creation of realistic images in a virtual environment has
paved the way for digital games (Aydin et al., 2024). Compared to traditional media
(television), modern digital technologies (smartphones, tablets, etc.) have changed the
way children consume and interact with digital media due to their portability,
touchscreen interface, and functionality (Madigan et al., 2019).

The widespread use of smartphones, tablets, and the internet has played a role in
introducing children to mobile devices at an early age (Danby et al.,, 2018). For
example, one-third of children aged 3-6 in Australia, one in four children aged 0-2 in
the UK, and one in three children aged 3-5 own their own mobile device or tablet
(Livingstone, 2016; Rhodes, 2017). Furthermore, children as young as 18 months
regularly interact with digital media (Rideout and Robb, 2020). The age at which
children are introduced to digital games is approximately two years old (Ihmeideh,
2023). Toran et al. (2016) stated that children are introduced to digital games from the
age of three.

Literature Review
Educational Mobile Games

Educational mobile games are often referred to in the literature as educational digital
games or simply educational games. Educational digital games are based on computer
technology and combine game elements with instructional objectives (Rahimi et al.,
2021). Educational games are defined as software prepared in game format to enable
students to learn school subjects and develop problem-solving skills (Bilgin, 2021).
Compared to traditional teaching methods, this learning tool is considered advantageous
because the learning material can be stored digitally for a long time and provides quick
and specific feedback to the student (Winarni et al., 2018). Mobile games developed for
children generally attract children's attention because they are designed to encourage
long-term interaction and engagement (Hill et al., 2016). Educational digital games
engage children by activating them, prompting them to learn, and encouraging them to
be productive (Behnamnia et al. 2020). These games support children's creative
thinking skills (Xiong et al., 2022), critical thinking skills (Fitriyadi and Wuryandani,
2021), and language development (Danby et al., 2018).

This potential of mobile games for development has led to the widespread use of digital
games for educational purposes (Ahmed et al., 2025). In language development, a
digital game developed for alphabet learning has been shown to provide more lasting
learning and a more enjoyable learning environment, resulting in higher participation
rates compared to alphabet instruction in the national education program (Ongoro and
Mwangoka, 2019). Interactive mobile applications developed for children under six
years old have been shown to improve academic skills, especially mathematical skills
(Griffith et al., 2020). Research examining the effects of educational mobile games on
child development has generally focused on primary, middle (Bilgin, 2021; Efendi,
2022; Fitriyadi and Wuryandani, 2021) and high school levels (Chen and Wu, 2021),
while research on the preschool period is limited (Behnamnia et al., 2020).
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Critical Thinking as a 2 1st-Century Skill

Critical thinking is a frequently discussed, advanced skill that plays a crucial role in
logical thinking, decision-making, and problem-solving (Kabatag Memis et al., 2022). It
is a prerequisite for the 21st-century thinking skills known as creative thinking,
problem-solving, and decision-making (Ulubey & Alpaslan, 2022). It is not only a skill
revealed in reading comprehension tests,it is also the process of rationally considering
and discussing real-life problems (Orhan, 2022) and making realistic decisions about
one's own thoughts (Toshpulatova & Kinjemuratova, 2020). It consists of a complex
set of interrelated processes considered important in facilitating individuals' ability to
effectively solve social, scientific, and practical problems (Durak et al., 2017).

It has been observed that children possess the capacity for critical thinking as early as
the age of three, in a way that is appropriate to their developmental stage (O'Reilly et
al., 2022). Although critical thinking ability seems to develop with age, it is suggested
that even young children can receive critical thinking training (Lai, 2011). According to
Lai (2011), experimental evidence in the literature supports the idea that young children
aged 3-4 can possess critical thinking skills. It is considered important to support
children who are developmentally ready for critical thinking with appropriate methods.
Since critical thinking skills involve higher-order thinking skills such as analysis,
synthesis, and evaluation, which are cognitive thinking skills, measuring them on paper
and pencil leads to erroneous results (Wang et al., 2022).

Current study

In research conducted on critical thinking, which is seen as a necessity for being an
individual in the 21st century, it has been revealed that the focus is on science activities,
STEM, and the development process of critical thinking. However, no quantitative
experimental research has been found on whether educational mobile games affect
children's critical thinking skills. The aim of this research is to obtain quantitative
experimental evidence regarding the effect of rapidly spreading educational mobile
games on critical thinking skills in preschool education. Educational mobile games are
considered a new and promising research area for developing thinking skills in children
(Xiong et al., 2022). Because they make the learning environment more colorful and
interactive, they enable the achievement of program goals and outcomes. Goksu (2021),
in his bibliometric study on mobile learning, found that concepts such as mobile device,
mobile application, tablet, and smartphone have become trending keywords in recent
years, and researchers are focusing on these areas. Therefore, considering today's
conditions, it is recommended that importance be given to educational applications used
in mobile environments and that the materials to be developed be prepared in a way that
can be used on mobile devices such as tablets and phones (Behnamnia et al., 2020).
This research focuses on how incorporating ten different educational mobile games,
considered to have characteristics that support the learning outcomes emphasized in the
preschool education program in Saudi Arabia, into preschool activities will affect
critical thinking skills.
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Objectives

The aim was to Improve critical thinking skills in preschool children in Saudi
Arabiathrough the use of educational mobile games

Research Question

In this context, the aim is to present quantitative evidence regarding the research
question, "Do educational mobile games affect the critical thinking skills
(interpretation, analysis, self-regulation, evaluation, explanation, inference) of preschool
children?"

METHOD
Design

This study uses an experimental design, a quantitative research method. Two types of
measurements are taken on the dependent variable to measure the effect of the
independent variable. The first measurement is the pre-test, and the second is the post-
test. The main purpose is to test the cause-and-effect relationship between variables and
to compare groups. In this study, subjects were randomly assigned to the experimental
and control groups from a randomly generated sample.

Sample

The study was conducted with 60 students aged 4-6 attending a public school in
Majmaaha city. Since the application was carried out outside the classroom and in a
way that would not disrupt the existing curriculum and activities, the classes were not
divided into experimental and control groups. Instead, 30 students were included in the
experimental group from among the 60 students (30+30) in the two classes using simple
random sampling, ensuring an equal chance of selection for each child. The distribution
of students in the experimental and control groups is presented in Table 1.

Table 1
Distribution of the sample by groups and gender
Group Gender N % Total
Experimental  Girl 16 53.3
Boy 14 46.7 30
Control Girl 17 56.6
Boy 13 43.4 30
Total Girl 33 55
Boy 27 45 60
Intervention

Since the children aged 4-6 years old, parental consent forms were obtained. Children
included in the experimental group played the educational mobile games in pairs, under
the guidance and supervision of their teacher, one day a week for six weeks. For six
weeks, in order to reduce the impact of variables in the family or other environments on
the intervention process and to increase the reliability of the research, interviews were
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conducted with the parents of both groups to encourage their children to avoid playing
digital games at home as much as possible. In this study, the educational mobile game
playing activity, which will be included in the process for six weeks along with
traditionally applied learning activities within the framework of the preschool education
program, was decided based on the following criteria: 1) The game's suitability for 3-6
year olds, 2) The game's inclusion in the educational category,3) The tasks and content
presented in the game being conducive to mental processes such as interpretation,
analysis, self-regulation, evaluation, explanation, and inference, and 4) The game being
viewed positively by teachers and parents.

Data Collection Tools

Critical Thinking Skills Test for 5-6 Year Old Children: Developed by (Kevser and
Abide, 2023) the “Critical Thinking Skills Test for 5-6 Year Old Children (CTST)”
aims to determine the level of critical thinking skills in children aged 5-6. This test
consists of six sub-dimensions: “interpretation, explanation, evaluation, inference,
analysis, and self-regulation.” The sub-dimensions of the Critical Thinking Skills Test
can be evaluated separately. Children's critical thinking skill scores can be measured by
the total score obtained from the test. The points that can be obtained from a question
vary depending on the content of the questions in the test. The total score that can be
obtained from the CTST is in the range of 0-53 points. In addition, the scores that can
be obtained from the sub-dimensions of the scale are specified as follows: 0-9 points for
the interpretation sub-dimension, 0-7 points for the explanation sub-dimension, 0-5
points for the evaluation sub-dimension, 0-6 points for the inference sub-dimension, 0-6
points for the analysis sub-dimension, and 0-20 points for the self-regulation sub-
dimension. It is accepted that as the scores children receive from the CET increase, their
critical thinking skills also increase. Test-retest reliability was performed to measure the
reliability of the test. As a result of the analysis, the total reliability coefficient of the
test was found to be 0.82. While the content validity index (CVI) of the test was
calculated as .74, the content validity indices of the sub-dimensions of the test were
calculated as follows; 0.80 for the interpretation sub-dimension; 0.77 for the
explanation sub-dimension; 0.77 for the evaluation sub-dimension; 0.81 for the
inference sub-dimension; 0.77 for the analysis sub-dimension; and 0.98 for the self-
regulation sub-dimension.

Data Analysis

Pre-test and post-test mean of interpretation, explanation, evaluation, inference,
analysis, and self-regulation was used, with T-test results.

FINDINGS
Comparison of pre-test and post-test between groups

To study whether the data of the experimental group and the control group are
significantly different in the pre-test and post-test mean of interpretation, explanation,
evaluation, inference, analysis, and self-regulation. The independent sample T-test was
used. The six variables in this study define continuous variables. From the Table 2, a
pre-test found that there was no statistically significant difference between the
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experimental group and the control group at the 0.05 confidence level (p > 0.05) for sub
scales of critical thinking test and the total score. Before the experiment, the two groups
of test groups have the same quality in measuring critical thinking. The experimental
group and the control group are homogeneous groups.

Table 2
Comparison of pre-test between experimental and control groups on critical thinking
Group(M + SD)

Dimension Experimental group (n =30) Control group (n=30) ¢ p
interpretation 3.30+0.60 3.47+0.73 —0.360 0.734
explanation 3.36 £0.65 3.40£0.80 —0.822 0.400
evaluation 3.43+0.44 3.39+0.70 -0.313 0.711
inference 3.29+£0.58 3.34+£0.60 —0.750 0.450
analysis 3.35+£0.59 3.40£0.70 —-0.910 0.333
self-regulation 3.58£0.58 3.52+£0.75 -0.580 0.522
Total 3.38 £0.40 3.44 +0.60 —0.560 0.577

As shown in table 3, the two groups have statistically significant scores (p < 0.05) for
interpretation, explanation, evaluation, inference, analysis, and self-regulation. The
experimental group scored higher than the control one in interpretation (3.98 £ 0.44
Vs3.48 £ 0.70; t = 3. 180, p = 0.002 ), explanation (3.96 + 0.52 Vs 3. 42 £ 0.83; t =
3.210, p = 0.005) evaluation (3.88+ 0.42 Vs 3.40 = 0.72; t =3.151, p = 0.005), inference
(3.86 £ 0.59 Vs 3.35 £ 0.62; t = 3.224, p = 0.005), analysis (3.94 £ 0.48 Vs 3.41 £ 0.77;
t = 3.142, p = 0.005), and self-regulation (3.92 £ 0.52 Vs 3.53 £ 0.70; t = 3.400 , p =
0.001). Therefore, it is concluded that the experimental group’s post-test significantly
affects the mean scores of interpretation, explanation, evaluation, inference, analysis,
and self-regulation. Educational mobile games have a positive impact on children's
critical thinking skills (See figure 1).

Table 3
Comparison of post-test between experimental and control groups on critical thinking
Group (M £ SD)

Dimension Experimental group (n =30) Control group (n = 30) t p
interpretation 3.98+0.44 3.48 +£0.70 3.180 0.002%*
explanation 3.96 £0.52 3.42+0.83 3.210 0.005**
evaluation 3.88+0.42 3.40£0.72 3.151 0.005**
inference 3.86 £0.59 3.35+£0.62 3.224 0.005**
analysis 3.94+£0.48 3.41+0.77 3.142 0.005**
self-regulation 3.92+0.52 3.53+0.70 3.400 0.001%**
Total 3.99+£0.43 3.46+0.62 3.422 0.001**
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Figure 1
Comparison of post-test between experimental and control groups on critical thinking

DISCUSSION

This study, which examined the effect of educational mobile games on children's
critical thinking skills in the preschool period, found that including educational games
in the teaching process, in addition to the teaching activities required by the current
preschool education program, improves critical thinking skills. A significant difference
was found in favor of the experimental group in the sub-dimensions of critical thinking,
namely explanation, interpretation, inference, analysis, and self-regulation skills. Prior
literature (e.g. Behnamnia et al.,2020) revealed that mobile games have an active effect
on strengthening the critical thinking of 3-6 year old children.

The literature shows that different methods are used to develop critical thinking skills in
children (Convertini, 2021; Karadag and Demirtas, 2018; Papadopoulos and Bisiri,
2020; Polat and Aydin, 2020). Papadopoulos and Bisiri (2020) developed an
educational program aimed at developing children's critical thinking skills by creating a
multi-learning environment through play-based activities based on intercultural folk
tales. The program includes folk tales and stories that motivate children to analyze,
interpret, and evaluate information. Bay (2023) found a significant relationship between
self-regulation skills, a sub-dimension of critical thinking, and play skills. Since playing
offers children the opportunity to think about their emotions and control themselves
(Savina, 2014), it can be said that self-regulation skills, a sub-dimension of critical
thinking, can be supported when an enriched environment is provided. In the classroom,
unstructured play activities should be prepared using recycled materials and toys that
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offer unique play opportunities, such as Lego and blocks, allowing children to observe,
make decisions, manipulate materials, build, experiment, dismantle, and rebuild.

As in the research of Fernandez-Santin and Feliu-Torruella (2020), it has been observed
that critical thinking skills are supported in environments where children feel
comfortable and not judged, and where they can express their thoughts openly. The
results obtained in this study show that the inclusion of educational mobile games in the
preschool teaching process (5-6 age group) in the form and conditions designed in the
study can contribute to the relevant skills. Behnamnia et al. (2020) suggest that teachers
can help preschool children understand the problems and challenges in the digital realm
by allowing them to confront real-world problems through educational games.
Furthermore, it is thought that the use of educational mobile games in school
environments in this context can positively influence children's attitudes towards school
today.

LIMITATIONS

This study provides an example of the effective and safe use of technology for its
intended purpose and its integration into learning environments. The application of this
example in preschool learning environments can contribute to children's critical
thinking skills as well as their technological literacy and digital citizenship skills.
However, this study is limited to quantitative data obtained from the Critical Thinking
Skills Test (CTS) scale. It is recommended that future researchers should consider
conducting mixed research studies that support quantitative results with qualitative data
can yield clearer results. During the first week of application, the students' play habits in
the experimental group could not be monitored outside of school. Students in the
experimental group may have played the relevant games outside of school with their
own devices or their parents' devices, and therefore the 20-minute limit may have been
exceeded. Research can be conducted with larger student groups and for a period longer
than a week. New research can be conducted on the impact of educational mobile
games on other 21st-century skills.

CONCLUSION

In this study, the fact that mobile games provided an enriched environment and allowed
students to experience playing comfortably may have improved critical thinking. This
study aimed to determine whether educational mobile games affect critical thinking
skills, an important skill that individuals should possess as a 21st-century skill in the
preschool period. It was concluded that educational mobile games, selected according to
criteria such as children's age (4-6 years), appropriate content, expert opinions, and
parental approval, improved critical thinking skills at a statistically significant level
when played in a controlled manner according to the recommended screen time and in a
way that is appropriate to the children's developmental level.

ACKNOWLEDGMENTS

The author extends the appreciation to the Deanship of Postgraduate Studies and
Scientific Research at Majmaah University for funding this research study through the
project number (R-2026-164).

International Journal of Instruction, October 2026 ® Vol.19, No.4



Abou-Eid 515

REFERENCES

Ahmed, HM.M., El-Sabagh, H.A. & Elbourhamy, D.M. (2025)Effect of Gamified,
Mobile, Cloud-Based Learning Management System (GMCLMS) on student
engagement and achievement. Int J Educ Technol High FEduc?22, 49.
https://doi.org/10.1186/s41239-025-00541-1

Akay, B. ., Ceylan, M., Ayan, S., Diindar, H. ., & Altun, A. (2025). Trends in the
Research of Children and Play. International Electronic Journal of Elementary
Education, 17(5), 690-706. Retrieved from
https://iejee.com/index.php/IEJEE/article/view/2513

Aydin, M. ., Usta, E. ., Kinmly, H. ., & Cakiroglu, Unal . (2024). The More Digital You
Are, The More Your Child is Addicted to Digital Games: A Correlational
Study. Psycho-Educational Research Reviews, 13(1), 60-76.
https://doi.org/10.52963/PERR Biruni_V13.N1.04

Bay, D. N. (2023). The relations between preschool children's self-regulation skills and
play skills. [International Journal of Progressive Education, 19(1), 99-111.
https://doi.org/10.29329/ijpe.2023.517.7

Behnamnia, N., Kamsin, A., Ismail, M. A. B. ve Hayati, A. (2020). The effective
components of creativity in digital game-based learning among young children: A case
study. Children and Youth Services Review, 116, 105227

Bilgin, E. A. (2021). A mobile educational game design for eliminating math anxiety of
middle school students. FEducation Quarterly  Reviews, 4(1), 354-361.
https://doi.org/10.31014/aior.1993.04.02.251

Chen, H. L. ve Wu, C. T. (2021). A digital role-playing game for learning: Effects on
critical ~ thinking and  motivation.  Interactive  Learning  Environments.
https://doi.org/10.1080/10494820.2021.1916765

Convertini, J. (2021). An interdisciplinary approach to investigate preschool children’s
implicit inferential reasoning in scientific activities. Research in Science Education, 51,
171-186. https://doi.org/10.1007/s11165-020- 09957-3

Danby, S., Evaldsson, A. C., Melander, H. & Aarsand, P. (2018). Situated collaboration
and problem solving in young children's digital gameplay. British Journal of
Educational Technology, 49(5), 959-972. https://doi.org/10.1111/bjet.12636

Durak, H. Y., Karaoglan Yilmaz, F. G. & Yilmaz, R. (2017). Examining the
relationship between digital game preferences and computational thinking skills.
Contemporary Educational Technology, 8(4),359- 3609.
https://doi.org/10.30935/cedtech/6205

Efendi, A. (2022). Improve critical thinking skills with informatics educational games.
Journal of Education Technology, 6(3), 521-530

International Journal of Instruction, October 2026 ® Vol.19, No.4


https://iejee.com/index.php/IEJEE/article/view/2513
https://doi.org/10.29329/ijpe.2023.517.7
https://doi.org/10.31014/aior.1993.04.02.251
https://doi.org/10.1080/10494820.2021.1916765
https://doi.org/10.1007/s11165-020-09957-3
https://doi.org/10.1007/s11165-020-09957-3
https://doi.org/10.1111/bjet.12636
https://doi.org/10.30935/cedtech/6205

516 The Effects of Educational Mobile Games on improving ...

Fernandez-Santin, M. ve Feliu-Torruella, M. (2020). Developing critical thinking in
early childhood through the philosophy of Reggio Emilia. Thinking Skills and
Creativity, 37, 100686.

https://doi.org/10.1016/j.tsc.2020.100686Fitriyadi, N. & Wuryandani, W. (2021). Is
educational game effective in improving critical thinking skills. Jurnal Prima Edukasia,
9(1), 107-117. https://doi.org/10.21831/jpe.v9i1.35475

Goksu, 1. (2021). Bibliometric mapping of mobile learning. Telematics and Informatics,
56, 101491. https://doi.org/10.1016/j.tele.2020.101491

Griffith, S. F., Hagan, M. B., Heymann, P., Heflin, B. H. ve Bagner, D. M. (2020).
Apps as learning tools: A systematic review. Pediatrics, 145(1), ¢20191579.
https://doi.org/10.1542/peds.2019-1579

Hashmi, S., Davies, R. M., Keating, J., Vanderwert, R. E., Jones, C. R. G., & Gerson, S.
A. (2025). Does children's play and associated neural activity differ according to
individual differences in social skills, social understanding, and social contexts?
Cognitive Development, 76, Article 101623.
https://doi.org/10.1016/j.cogdev.2025.101623

Hill, D., Ameenuddin, N., Chassiakos, Y. L. R., Cross, C., Radesky, J., Hutchinson, J.,
& Swanson, W. S. (2016). Media use in school-aged children and adolescents.
Pediatrics, 138(5), €20162592. https://doi.org/10.1542/peds.2016-2592

Ihmeideh, F. (2023). Children’s Digital Games in Early Childhood Settings. Journal of
Education in Muslim Societies, 4(2),81-95. DOI 10.2979/jems.4.2.05 + Copyright ©
2023 International Institute of Islamic Thought

Kabatas Memis, E. ., Cakan Akkas, B. N. ., & Sonmez, E. .(2022). Impact of Different
Types of Argument Maps on Critical Thinking: A Quantitative Study with the Pre-
Service Science Teachers in Turkey . Psycho-Educational Research Reviews, 11(1),
324-340. https://doi.org/10.52963/PERR _Biruni_V11.N1.21

Karadag, F. and Demirtas, V. Y. (2018). The effectiveness of the philosophy for
children curriculum on the critical thinking skills of preschool children. Education and
Science, 43(195), 19-40. https://doi.org/10.15390/EB.2018.7268

Kevser Tozduman Yarali, & F. Abide Giingor Aytar. (2023). The critical thinking skills
test for 5-6 year-old children (CTTC): A study of validity and reliability. Elementary
Education  Online, 19(3), 1439-1449. Retrieved from https://ilkogretim-
online.org/index.php/pub/article/view/7412

Lai, E. R. (2011). Critical thinking: A literature review. Pearson's Research Reports,
6(1), 40-41.

Livingstone, S. (2016). Parenting for a digital future. What are pre-schoolers doing with
tablets and is it good for them?
https://blogs.lse.ac.uk/parenting4digital future/2016/02/29/what-are-pre-schoolers-
doing-with- tablets-and-is-it-good-for-them/. Erigim Tarihi: 11.07.2023

International Journal of Instruction, October 2026 ® Vol.19, No.4


https://doi.org/10.1016/j.tsc.2020.100686
https://doi.org/10.21831/jpe.v9i1.35475
https://doi.org/10.1016/j.tele.2020.101491
https://doi.org/10.1542/peds.2019-1579
https://doi.org/10.1016/j.cogdev.2025.101623
https://doi.org/10.1542/peds.2016-2592
https://doi.org/10.15390/EB.2018.7268
https://ilkogretim-online.org/index.php/pub/article/view/7412
https://ilkogretim-online.org/index.php/pub/article/view/7412
https://blogs.lse.ac.uk/parenting4digitalfuture/2016/02/29/what-are-pre-schoolers-doing-with-tablets-and-is-it-good-for-them/
https://blogs.lse.ac.uk/parenting4digitalfuture/2016/02/29/what-are-pre-schoolers-doing-with-tablets-and-is-it-good-for-them/
https://blogs.lse.ac.uk/parenting4digitalfuture/2016/02/29/what-are-pre-schoolers-doing-with-tablets-and-is-it-good-for-them/

Abou-Eid 517

Madigan, S., Browne, D., Racine, N., Mori, C. & Tough, S. (2019). Association
between screen time and children’s performance on  a developmental screening
test. JAMA  Pediatrics, 173(3), 244-250.
https://doi.org/10.1001/jamapediatrics.2018.5056

Masters, A. S., Scott, M. E., Wright, C. A., Spiewak Toub, T., Dickinson, D. K.,
Golinkoff, R. M., & Hirsh-Pasek, K. (2023). Playing with Words: Using Playful
Learning Experiences in the Early Childhood Classroom to Build Vocabulary. The
Reading Teacher, 76(6), 775-783. https://doi.org/10.1002/ trtr.2201

Mills, S., Ash, J., & Gordon, R. (2023). Children and young people’s experiences and
understandings of gambling-style systems in digital games: loot boxes, popular culture,
and changing childhoods. Annals of the American Association of Geographers, 114(1),
200-217. https://doi.org/1 0.1080/24694452.2023.2248293

Ongoro, C. A. ve Mwangoka, J. W. (2019). Effects of digital games on enhancing
language learning in Tanzanian preschools. KnowledgeManagement & E-
Learning, 11(3), 325-344. https://doi.org/10.34105/j.kmel.2019.11.017

Orhan, A. . (2022). The Relationship between Critical Thinking and Academic
Achievement: A Meta-Analysis Study. Psycho-Educational Research Reviews, 11(1),
283-299. https://doi.org/10.52963/PERR_Biruni_ V11.N1.18

O'Reilly, C., Devitt, A. ve Hayes, N. (2022). Critical thinking in the preschool
classroom-a systematic literature review. Thinking Skills and Creativity, 46, 101110.
https://doi.org/10.1016/j.tsc.2022.101110

Papadopoulos, 1. ve Bisiri, E. (2020). Fostering critical thinking skills in preschool
education: designing, implementing and assessing a multiliteracies-oriented programme
based on intercultural tales. Multilingual Academic Journal of Education and Social
Sciences, 9(2), 1-19.

Polat, O. ve Aydin, E. (2020). The effect of mind mapping on young children’s critical
thinking skills. Thinking Skills and Creativity, 38, 100743.
https://doi.org/10.1016/j.tsc.2020.100743

Rahimi, S., Shute, V., Kuba, R., Dai, C. P., Yang, X., Smith, G. & Fernandez, C. A.
(2021). The use and effects of incentive systems on learning and performance in
educational games. Computers & Education, 165, 104135.

Rhodes, A. (2017). Screen time and kids: What’s happening in our homes. Detailed
report. Melbourne (VIC): The Royal Children’s Hospital Melbourne.

Savina, E. (2014). Does play promote self-regulation in children? FEarly Child
Development and Care, 184(11), 1692- 1705

Schmitt, K. L., Hurwitz, L. B., Duel, L. S. & Linebarger, D. L. N. (2018). Learning
through play: The impact of web- based games on early literacy development.
Computers in Human Behavior, 81, 378-389. https://doi.org/10.1016/j.chb.2017.12.036

International Journal of Instruction, October 2026 ® Vol.19, No.4


https://doi.org/10.1001/jamapediatrics.2018.5056
https://doi.org/1%200.1080/24694452.2023.2248293
https://doi.org/10.34105/j.kmel.2019.11.017
https://doi.org/10.52963/PERR_Biruni_V11.N1.18
https://doi.org/10.1016/j.tsc.2022.101110
https://doi.org/10.1016/j.tsc.2020.100743
https://doi.org/10.1016/j.chb.2017.12.036

518 The Effects of Educational Mobile Games on improving ...

Silva, G. C., Rodrigues, R. L., Amorim, A. N., Mello, R. F. & Neto, J. R. O. (2022).
Game learning analytics can unpack Escribo play effects in preschool early reading and
writing. Computers and Education Open, 3, 100066.
https://doi.org/10.1016/j.caco.2021.100066

Toran, M., Ulusoy, Z., Aydin, B., Deveci, T. & Akbulut, A. (2016). Evaluation of
mothers' opinions regarding children's digital game use. Kastamonu Education Journal,
24(5), 2263-2278.

Toshpulatova , D. ., & Kinjemuratova, A. (2020). Teacher Perceptions on Developing
Students’ Critical Thinking Skills in Academic English Module. Psycho-Educational
Research Reviews, 9(1), 48-60. Retrieved from
https://www.perrjournal.com/index.php/perrjournal/article/view/141

Ulubey, O, & Alpaslan, M. M. (2022). Examination of the Relationship between
Educational Philosophy, Critical Thinking, Classroom Engagement and Academic
Achievement.  Psycho-Educational ~ Research ~ Reviews,  11(3),  462-479.
https://doi.org/10.52963/PERR_Biruni_V11.N3.05

Wang, D., Liu, H. ve Hau, K. T. (2022). Automated and interactive game-based
assessment of critical thinking. Education and Information Technologies, 27(4), 4553-
4575.

Winarni, E. W., Purwandari, E. P. & Hervianti, Y. (2018). Mobile educational game for
earthquake disaster preparedness in elementary school. ARPN Journal of Engineering
and Applied Sciences, 13(7), 2612-2618.

Xiong, Z., Liu, Q. & Huang, X. (2022). The influence of digital educational games on
preschool children's creative thinking. Computers & Education, 189, 104578.
https://doi.org/10.1016/j.compedu.2022.104578

International Journal of Instruction, October 2026 ® Vol.19, No.4


https://doi.org/10.1016/j.caeo.2021.100066
https://doi.org/10.1016/j.compedu.2022.104578

