WAGENINGEN

UNIVERSITY & RESEARCH

Games in education: a systematic review of studies in international
and Iranian contexts

Educational Technology Research and Development

Bakhtiari, Rasoul; Seraji, Farhad; Farrokhnia, Mohammadreza; Habibzadeh, Zahra;
Noroozi, Omid

https://doi.org/10.1007/s11423-024-10426-1

This publication is made publicly available in the institutional repository of Wageningen University
and Research, under the terms of article 25fa of the Dutch Copyright Act, also known as the
Amendment Taverne.

Article 25fa states that the author of a short scientific work funded either wholly or partially by
Dutch public funds is entitled to make that work publicly available for no consideration following a
reasonable period of time after the work was first published, provided that clear reference is made to
the source of the first publication of the work.

This publication is distributed using the principles as determined in the Association of Universities in
the Netherlands (VSNU) 'Article 25fa implementation' project. According to these principles research
outputs of researchers employed by Dutch Universities that comply with the legal requirements of
Article 25fa of the Dutch Copyright Act are distributed online and free of cost or other barriers in
institutional repositories. Research outputs are distributed six months after their first online
publication in the original published version and with proper attribution to the source of the original
publication.

You are permitted to download and use the publication for personal purposes. All rights remain with
the author(s) and / or copyright owner(s) of this work. Any use of the publication or parts of it other
than authorised under article 25fa of the Dutch Copyright act is prohibited. Wageningen University &
Research and the author(s) of this publication shall not be held responsible or liable for any damages
resulting from your (re)use of this publication.

For questions regarding the public availability of this publication please contact

openaccess.library@wur.nl


https://doi.org/10.1007/s11423-024-10426-1
mailto:openaccess.library@wur.nl

Education Tech Research Dev
https://doi.org/10.1007/511423-024-10426-1

CULTURAL AND REGIONAL PERSPECTIVES

Check for
updates

Games in education: a systematic review of studies
in international and Iranian contexts

Rasoul Bakhtiari'® - Farhad Seraji?® - Mohammadreza Farrokhnia®

Zahra Habibzadeh' - Omid Noroozi*

Accepted: 1 September 2024
© Association for Educational Communications and Technology 2024

Abstract

This systematic review, utilizing the PRISMA framework, analyzes 248 international and
143 Tranian articles to provide an overview of studies on games in education. It examines
five key themes: common terminology, methodology, type of study, variables studied, and
technologies used, presenting findings in the same order of priority. Internationally, the
term “‘serious games” is more prevalent, particularly among European scholars, while in
the Americas and Asia, generic terms like “digital games” are more common. In contrast,
Iranian research predominantly uses the term “computer games”. Methodologically, both
international and Iranian studies primarily employ quantitative approaches, with question-
naires as the common data collection tool. However, international studies are more likely
to employ experimental and quasi-experimental designs in explanatory-type research,
while Iranian studies often use correlational designs to explore relationships between vari-
ables without intervention. In examining variables, both sets of literature frequently assess
cognitive outcomes such as learning and motivation, with international studies showing
a broader use of varied assessment tools. Technology-wise, international research shows
a prevalent use of computer-based platforms and a rising interest in mobile technologies,
reflecting a similar trend in Iranian studies but with a noticeable lag in adopting newer
technologies. The findings of this study serve as a benchmark for scholars in various
regions studying the use of games in education. Additionally, they provide new insights
into how linguistic and cultural differences may influence scientific discussions. The paper
concludes with key suggestions for future studies to improve research practices in the field
and increase the generalizability of findings across contextual and regional boundaries.

Keywords Games in education - Game-based learning - Educational games - International
research - Iranian research

Introduction
In the digital age, playing games has become a popular daily activity for individuals of

all ages, from the young (Stephen & Edwards, 2017) to the elderly (De Schutter, 2011).
According to Caillois (1961), playing a game is “an activity that is voluntary and enjoyable,
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separate from the real world, uncertain, unproductive in that the activity does not produce
any goods of external value, and governed by rules” (p. 442). Statista’s report from August
2021 indicates there are approximately 3.243 billion game players worldwide, with Asia
ranking first at 1.48 billion gamers, followed by Europe with 715 million gamers. This
widespread interest in playing games can be attributed to their immersive, enjoyable, and
exciting nature (Wang et al., 2022), which often causes players to "lose track of real-world
time” (Chen & Hsu, 2020).

The immersive and enjoyable nature of gaming has also captured the attention of edu-
cational researchers worldwide (Zeng et al., 2020). There is a growing body of research
dedicated to exploring the effects of using games in educational settings on various learn-
ing outcomes (Chen et al., 2021). Initially, the focus was on the potential educational
applications of commercial games, primarily designed for entertainment (Connolly et al.,
2012). Over time, however, research interest shifted towards the development of games
specifically for educational purposes, such as serious games (Zhonggen, 2019). Meta-anal-
yses have consistently demonstrated the positive effects of incorporating various forms of
games into educational practices on cognitive, metacognitive, and affective learning out-
comes (Barz et al., 2024; Gui et al., 2023; Noroozi et al., 2020; Thompson & von Gillern,
2020). Scholars attribute this positive effect to several factors, including increased student
engagement (Annetta et al., 2009) and motivation (Chen & Wu, 2023), and the opportunity
for experiential learning within a meaningful context (Chang et al., 2024), all of which
contribute to a more effective and dynamic learning experience (Zeng et al., 2020).

Problem statement

The use of games in education has grown significantly in recent years, resulting in the pub-
lication of numerous research articles worldwide (Ekin et al., 2023). Although this research
offers valuable insights, the large number of studies has caused fragmentation in the field
(De Freitas, 2018). This fragmentation arises from different interpretations of what con-
stitutes a “game” (Zhan et al., 2022), varied research methods and technologies used
(Chen et al., 2021), and the application of games across different subjects (Bado, 2022)
and for various learning goals (Barz et al., 2024). More importantly, these studies span
various regions, such as the US, Europe, and Asia (Hwang & Chen, 2022), each with its
own distinct culture, approach to learning, and views on using games in education (Jos-
san et al., 2021). These regional differences greatly limit the generalizability of findings,
as results from one region may not be readily applicable to another due to contextual var-
iations (Alfarah et al., 2010). For instance, meta-analyses have shown that using games
in education in countries with collectivist cultures generally results in higher effect sizes
on students’ science achievement (Lei et al., 2022), computational skills (Lu et al., 2023),
and critical thinking skills (Mao et al., 2022) compared to countries with individualistic
cultures.

To synthesize these fragmented insights and provide a more comprehensive overview,
many systematic reviews have been conducted to date. However, these reviews often have a
narrow focus, usually limited to a specific interpretation of what a game is (Connolly et al.,
2012), subject area (Chen et al., 2021), educational level (Guan et al., 2024), or learning out-
comes (Qian & Clark, 2016). Consequently, there is still no overarching synthesis of interna-
tional studies on using games in education. This synthesis is particularly needed to understand
how researchers in different regions interpret the game concept, the common research method-
ologies and study designs used, the variables studied, and the technologies used. Recognizing
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such regional disparities is crucial for generalizing findings across different cultural and edu-
cational settings (Bray et al., 2003). Additionally, it facilitates cross-regional learning and col-
laboration, which could help exchange ideas and experiences, inform policy-making, and lead
to more impactful research (Murray & Warleigh-Lack, 2013).

Research purposes and questions

The current study aims to address the identified gap in the literature by conducting a system-
atic review of research on the use of games in education. This review provides a comprehen-
sive overview of key aspects of studies on the use of games in education, including common
terminology, research methodologies, types of studies, variables examined, and technologies
implemented. It does so by examining articles published in the six journals that have the high-
est number of publications in this field, as detailed in the Methods section. Additionally, the
analysis includes a regional breakdown, offering a nuanced understanding of the global land-
scape of game-based education research.

Moreover, the findings from various regional clusters are compared with those from similar
studies in Iran, a country with a distinct linguistic and cultural characteristics. This compari-
son between international and local publications provides two significant advantages. Firstly, it
elucidates how linguistic differences shape educational technology practices. Such a nuanced
understanding is essential for identifying how local contexts shape the adoption and imple-
mentation of educational technologies. According to Marin et al. (2023), researchers from
diverse linguistic backgrounds often interpret similar educational technology concepts differ-
ently, which leads to varied research outcomes. Secondly, by aligning local developments in
Iran with international benchmarks, this comparison facilitates a comprehensive understand-
ing of the state of the art in the field for local researchers and practitioners. It helps identify
areas that require improvement and fosters the adaptation of best practices from the global
arena. This approach not only enhances the relevance and efficacy of educational technologies
within Iran but also contributes to a more inclusive and diversified global discourse in educa-
tional technology research, as advocated by Marin et al. (2023).

Accordingly, the following research questions aim to be addressed in the current study:

RQ1. What terminology is commonly used in game-based education research in international
and Iranian contexts?

RQ2. What methodologies are prevalent in game-based education research in international
and Iranian contexts?

RQ3. What types of study designs are employed in game-based education research in inter-
national and Iranian contexts?

RQ4. Which variables are frequently examined in game-based education research in inter-
national and Iranian contexts?

RQS5. What technologies are commonly implemented in game-based education research in
international and Iranian contexts?

Method

This study follows a systematic review method, as a replicable and transparent review
process (Goagoses & Koglin, 2020), to provide a clear understanding of advancements in
the use of games in education. The Preferred Reporting Items for Systematic Reviews and
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Meta-Analyses (PRISMA) framework (see Moher et al., 2009) was adopted and used to
develop a review protocol that included information about identification, screening, eligi-
bility, and analysis for conducting the study (see Fig. 1).

Identification phase

This review employed a systematic search strategy to identify relevant articles using the
keyword “gam*” for international and “bazi*” for Iranian journals, as part of the search
string. These keywords were targeted to appear in the titles, keywords, and abstracts of
the articles. The search was conducted by the lead author in December 2022. Given the
importance of conducting review studies based on quality publications (Chen et al., 2021),
the search was limited to six renowned international journals in the educational technol-
ogy field with high impact factors, namely: “Computers & Education”, “British Journal of

LIS

Educational Technology”, “Educational Technology Research and Development”, “Journal

Iranian International

Number of studies Number of studies

identified by searching identified by searching
the databases Identification the databases
(n=288) (n=297)
Disqualified due All studies entered
to duplication < » the screening
(n=6) phase (n=297)
A,
Number of Number of
screening studies screening studies
=282 . -

(n=282) Screening (n=297)

Disqualified due to
outsidg the ﬁe}d of ¢

educational science
journals (= 126)

A4
Full text articles Full text articles
assessed for assessed for
eligibility (n = 156) eligibility (n=297)

Disqualified due to Eligibility Disqualified due to
Gamification (5), Systematic literature
Explanation (2), [ review & Meta-

Augmented reality > analysis (25),

(1), Play & Toys (5) Explanation (9),

(n=13) Augmented reality (2),
Gamification (7), Play
3 v & Toys (6) (n=49)
Number of studies Analysis Number of studies
Included for Included for
content analysis content analysis
(n=143) (n=248)

Fig.1 Adapted PRISMA flow diagram
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of Research on Technology in Education”, “Journal of Computer Assisted Learning”, and
“Technology Pedagogy and Education”. Most of these journals were identified in previous
bibliographic studies as having a significant number of publications in the field of game-
based education (e.g., Chen et al., 2021; Hwang & Chen, 2022).

For the identification of Iranian research, the search was limited to studies conducted by
Iranian researchers, published in Iranian journals, written in Persian, and indexed in a com-
prehensive online database of Iranian journals, namely “Magiran”.

As the first inclusion criterion, the search was limited to the last 50 issues' of the inter-
national journals, with no time limit applied to the search in the Iranian journals. The
search resulted in 297 articles from international journals and 282 articles from Iranian
journals, after the removal of six duplicated articles.

Screening phase

In the screening phase, the titles and abstracts of the 579 retrieved articles were screened
to identify potentially relevant articles. In accordance with the second inclusion criterion,
only articles employing games within an educational context to enhance learning were
selected for further analysis. Consequently, a total of 126 Iranian articles were excluded
due to their focus on non-educational purposes such as entertainment, marketing, or game
development.

Eligibility phase

In this phase, the remaining 453 articles, including 297 international and 156 Iranian stud-
ies, were examined to identify the most appropriate for inclusion. Under the third set of
inclusion criteria, articles were considered eligible for content analysis if they met the fol-
lowing conditions: (1) their full text was available, (2) they were empirical in design, (3)
they were published in peer-reviewed journals (specifically for Iranian articles), and (4)
they focused on the use of games in educational settings. Consequently, 49 international
and 13 Iranian articles were excluded. These exclusions were due to the articles being con-
ceptual (11) or review/meta-analysis (25), or because they focused on the use of game ele-
ments (i.e., gamification) in education (8) or using games for non-educational purposes
(11). Consequently, a total of 391 articles—248 international and 143 Iranian—met the
eligibility requirements and proceeded to the content analysis phase.

Analysis phase

The selected articles were entered into ATLAS.ti 8 for content analysis. To facilitate the
content analysis process, a coding scheme was developed in two steps. In the first step, the
researchers developed an initial version of the coding scheme inductively during a group
discussion, based on the objectives of each research question. This coding scheme included
the following categories:

! The decision to review the last 50 issues was primarily made to prevent the review from becoming overly
extensive, given the high number of publications on using games in education, while offering a substantial
timeframe to observe emerging patterns and establish benchmarks in academic research.
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Terminology

This category was established to capture how different studies articulate and define
gaming applications within educational settings. For a comprehensive understand-
ing and inclusion of relevant terminologies, we adopted the classification proposed by
Marti-Parrefio et al. (2016) in their bibliometric study. This classification categorizes
games into traditional games and video games. The latter category is further subdivided
into COTS (commercial off-the-shelf) games, serious games, and authored games.

Methodology

This category pertains to all the necessary information required for readers to assess the
merit of the study and its conclusions, while also providing a blueprint for replicating
the study in the future. To identify this information in the selected articles, we adopted
the four key elements that every empirical research should include, suggested by Hahn
Fox and Jennings (2014): (1) data collection approach, (2) study design, (3) selection of
participants, and (4) data analysis (or analytic strategy).

Type of Study

This category incorporates the classification system used to categorize the research, as
introduced by Graham et al. (2013) and based on the earlier study by Gibbons and Bun-
derson (2005). To determine the types of studies, the articles are coded into three cat-
egories: (1) explore (scientific and technological), (2) explain (scientific), and (3) design
(technological). This categorization aids in aligning the studies with their respective sci-
entific and technological focuses.

Variables studied

The dependent variables examined in various studies were coded depending on whether
they belonged to cognitive, affective, or behavioral learning outcomes, in line with
Dehghanzadeh et al. (2024). Cognitive outcomes include variables related to mental
processes such as knowledge acquisition, problem-solving skills, critical thinking, and
learning achievements. Affective outcomes pertain to emotions, attitudes, motivations,
and engagement levels, reflecting the emotional aspects of learning. Behavioral out-
comes encompass observable behaviors and actions, such as performance, interaction,
collaboration, or usage patterns.

Technologies used

This category pertains to the mediums or methods utilized for game delivery in an edu-
cational context. To facilitate the coding process in this category, we adopted the cod-
ing framework presented by Abdul Jabbar and Felicia (2015) in their review article.
This framework identifies various gaming platforms utilized by researchers, including
key ones such as computers, mobile devices, online/web-based systems, board and card
games (non-digital), and virtual reality.

@ Springer ACECT



Games in education: a systematic review of studies in...

In the second step, the coding scheme was applied to the selected articles, which
resulted in refined codes and sub-codes. The first researcher applied an iterative process
of testing the codes, iteratively summarizing the data, identifying new codes, connect-
ing codes to one another, developing new themes, and applying the revised codes, until
reaching a saturation point (i.e., no new codes or themes were generated). During this
process, other members of the research team checked the themes and codes indepen-
dently of the lead researcher. Finally, each code was operationally defined so that any
coder could identify relevant content. To establish coding reliability, the first and sec-
ond authors randomly picked 10 articles and blind-coded them. Cohen’s Kappa statistic
was used to examine the inter-rater reliability, testing the coding quality. The test indi-
cated a high agreement between reviewers’ coding (k = .93, p < .001), which confirmed
the reliability of the final coding scheme. After finalizing the coding scheme, the lead
author coded all identified articles to synthesize their findings.

Results and discussion

Building on the content analysis, further detailed insights were gathered regarding the use
of games in education across international and Iranian contexts. Table 1 highlights that
the British Journal of Educational Technology featured the most publications among other
journals, followed by the Journal of Computer Assisted Learning and Computers & Educa-
tion. These results align closely with previous bibliometric studies, which also identified
these journals as the principal venues for disseminating international research in game-
based education (e.g., Hwang & Chen, 2022; Schobel et al., 2021).

The Fig. 2 illustrates the geographical distribution of the international studies, the
majority of publications originated from European countries, with the Netherlands (n=14)
and the UK (n=11) contributing the highest number of publications. This was followed by
Asia and the Americas, which exhibited a relatively similar number of publications, 73 and
71 respectively. In the Americas, the USA reported the highest number of publications on
the use of games in education (n=64). In Asia, Taiwan was identified as the leading con-
tributor to research in this area (n=51). These findings are consistent with those of other
studies that focus on specific domains such as science and mathematics education (Chen
et al., 2021), as well as studies with a broader scope (Hwang & Chen, 2022). These studies
underscore the significant contributions of the US, Taiwan, the Netherlands, and the UK to
the field of game-based education at the international level.

Table 1 The number of articles extracted from six important international journals

Continents Num- Title of journal
ber of
Africa Oceania Europe Asia Americas ,iicles
1 4 40 16 12 73 British journal of educational technology
0 2 22 18 11 53 Journal of computer assisted learning
0 4 14 16 18 52 Computers & education
0 0 11 13 22 46 Educational technology research and development
0 2 6 9 2 19 Technology pedagogy and education
0 0 0 0 5 5 Journal of research on technology in education
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71 Americas

Fig.2 The geographical distribution of the international studies
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Table 2 The list of Iranian

. . Number of articles
journal with more than three

Title of journal

articles 16

13

Information and communication
technology in educational

Technology of education journal
Journal of Iranian cultural research
Journal of new media studies

Research in curriculum planning

For the Iranian publications, as shown in Table 2, the Journal of Information and Com-
munication Technology in Education and the Technology of Education Journal emerged as
the leading journals. These two peer-reviewed publications are recognized as the foremost
Persian-language journals in the field of educational technology, containing the highest
number of empirical studies on educational gaming. Moreover, the findings indicated that
out of 143 Iranian articles published on the use of games in education, 135 articles have
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been published since 2010 (94.4%), with 77 articles published in the past six years. This
trend aligns with the global publication trend of using games in education as reported by
Ekin et al. (2023), indicating that while the years 2002-2011 accounted for 24.6% of the
total publications, the number of publications between 2012 and 2021 increased approxi-
mately threefold, comprising 70.4% of the total.

The Common terminology used in the international and Iranian studies

In an analysis of terminological preferences in scholarly discourse regarding the appli-
cation of games in educational contexts, a distinct regional variation was observed (see
Fig. 3). Scholars in the Americas and Asia primarily employ generic terms such as “digital
games”, “educational games”, and “(digital) game-based learning”. In contrast, European
scholars, although they occasionally use these terms, more frequently adopt the term "seri-
ous games". This pattern echoes findings from a recent review study reporting a predomi-
nance of European scholars focusing on using serious games in educating for sustainabil-
ity (Hallinger et al., 2020). However, this seems to contrast with the historical fact that
the concept of “serious games” was initially proposed by scholars in the US and tends
to attract a larger audience in the Americas than in European countries at the beginning
(Susi et al., 2007). This shift could be influenced by European Union initiatives, such as

10 Game-based learning

7 Game-based learning environment

/// — 14 Digital games
p/, ,, 4##===1 12 Educational games
’ 7
I 34’Am§ri¢t{/' 10 Digital game-based learning
3 /"km L == 6 Learning games
o\ 1
% As', "V_/ ] 28 Games (gaming)
R
—rAfries 5 = 3 Mobile game-based learning
142 International y /x = 7 Video games

63 Europé-< 5 Computer games
= 3 Business simulation games

269 (Total) l%’?ﬁéeanig\_\ _I 29 Serious games

== 4 Mobile games
4 Digital educational games

127 Iran
85 Computer games

I 23 Computer games educational

4 Active video games
- 3 Serious games

3 Digital games
= 3 Computer video games
== 3 Rough computer games
— 3 Games

Fig.3 The overview of terminology used by international and Iranian scholars (terms used more than three)
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the Games and Learning Alliance Network of Excellence on Serious Games (Zhonggen,
2019), shaping the serious games movement in European countries and the UK in past dec-
ade (Bellotti et al., 2010).

The examination of scholarly articles published by Iranian academics reveals a signifi-
cant divergence in the terminology used for games in education. The majority of reviewed
articles employ the Persian equivalents of "computer (educational) games". In contrast,
terms such as "digital games" and "serious games," which are more commonly used in
other regions, appear less frequently in Iranian context. This finding corroborates previ-
ous studies showing that, despite working in the same field, educational technology schol-
ars from different countries may interpret the same concepts differently due to linguistic
differences, leading to country-specific topical clusters (Marin & Zawacki-Richter, 2019;
Marin et al., 2023). In the case of Iran, the term “computer games,” as opposed to “serious
games,” resonates more deeply within the Persian-speaking academic community due to its
direct reference to familiar and widely used computer technology (Rezaeifar, et al., 2023;
Bakhtiari, 2022).

Research methodology of international and Iranian studies
Data collection approach

The data collection approach particularly is about the instruments used for data gathering
when using games in educational contexts.

As indicated in Table 3, in the international studies, questionnaires (surveys) are
the most frequently used data collection approach, appearing in 187 out of 248 studies
(75.4%), followed by knowledge tests in 129 studies (52.0%), and interviews in 82 studies
(33.1%). Lesser-used methods include observations (taking notes) and log files, appearing
in 39 (15.7%) and 38 (15.3%) studies respectively. Regionally, this trend shows nuanced
differences among the continents. For instance, in the Americas, questionnaires are pre-
dominant, used in 57 out of 71 studies (80.3%), knowledge tests in 35 studies (49.3%), and
interviews in 21 studies (29.6%). In Asia, questionnaires are even more dominant, used in
65 out of 73 studies (89.0%), followed by knowledge tests in 51 studies (69.9%), but with
fewer interviews at 23 studies (31.5%). Europe shows a slightly lower reliance on question-
naires, with 62 out of 91 studies (68.1%), and a balanced use of knowledge tests and inter-
views in 41 (45.1%) and 33 (36.3%) studies respectively.

In Iran, the reliance on questionnaires is similarly high, used in 106 out of 143 stud-
ies (74.1%). However, the usage of knowledge tests drops significantly to just 9 studies
(6.3%), and interviews appear in 10 studies (7.0%). The finding regarding the discrepancy
in the use of knowledge tests suggests that Iranian studies may have placed less emphasis
on developing learners’ domain-specific knowledge. Moreover, the comparison of findings
at international and Iranian levels indicates that international scholars are more inclined
to use multiple measurement approaches to capture different dimensions of learning and
interaction when using games in education.

The current study’s findings corroborate previous review studies (e.g., Gao et al., 2020;
Guan et al., 2024), showing that researchers tend to favor traditional approaches such as
questionnaires, knowledge tests, and/or interviews to collect data and assess the impact of
using games in education on various learning outcomes. Besides overlooking the limita-
tions of self-report assessment methods (see Noroozi et al., 2024), this suggests that the
potential of technologies like games to provide valuable data during the learning process
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has been largely neglected, particularly in Iran. In educational settings where games are
used, learners generate diverse information about their learning progress and needs, which
is saved as log files. This enables researchers to gather user-specific data through "non-
invasive" approaches (McClarty et al., 2012). Additionally, the emergence of new digital
tools, such as eye-tracking, offers highly accurate and detailed records of students’ learn-
ing behaviors while playing games in educational contexts (Tsai et al., 2016). Employing
such data-collection techniques allows researchers to avoid continuous monitoring, thereby
reducing students’ anxiety about being assessed (Shute, 2011).

Study design

Table 4 presents the findings on study design in terms of the research method and research
design.

The analysis of international research methods and designs reveals a predominance of
quantitative methods (111 out of 248, 44.8%), with quasi-experimental (65 out of 111,
58.6%) and experimental designs (27%) being the most common. Mixed methods are also
significant, comprising 36.7% of studies, with explanatory and exploratory sequential
designs being the primary approaches, respectively, 17.6% (16 out of 91) and 16.5%. Qual-
itative methods make up 18.5% of the studies, predominantly using case studies (34 out
of 46, 73.9%). Regional trends show variations: in the Americas and Europe, quantitative
and mixed methods are most prevalent, with a notable emphasis on experimental designs
in Europe (18 out of 38, 47.4%). Asia stands out with a stronger preference for quantitative
methods (39 out of 73, 53.4%), especially through using quasi-experimental designs (34
out of 39, 87.2%).

In reviewing the methodology of Iranian studies, it became evident that quantitative
methods are predominantly favored among Iranian researchers (108 out of 143, 75.5%),
reflecting the broader international trends. Within this dominant methodology, the most
common research designs include quasi-experimental (54 out of 108, 50.0%) and survey
designs (23.1%). In addition, the correlational research design stands out in some of the
Iranian studies (18 out of 108, 16.7%), a notable contrast to its lesser prevalence interna-
tionally (2 out of 111, 1.8%). Qualitative methods are considerably less frequent, used in
only 3.5% of the Iranian studies, with case studies being the only used qualitative research
design.

The predominant preference for quantitative methods in both international and Iranian
research landscapes suggests a global academic inclination toward empirical analyses, as
also demonstrated in previous review studies on the use of games in education (Gao et al.,
2020; Kara, 2021). European countries, in particular, show a strong emphasis on using
experimental designs, which may be indicative of their robust research infrastructure’s
ability to manage rigorously controlled studies. Conversely, both Iran and Asia tend to
focus more on using quasi-experimental designs. This difference may be driven by logisti-
cal challenges but also by ethical considerations concerning the targeted populations, mak-
ing fully controlled experiments less feasible. For instance, based on the current study’s
findings, the majority of research studies from Iran (44.1%) and Asia (38.4%) targeted pri-
mary students (refer to Sect. 3.5.3). This demographic focus likely influences the choice
of methodology, as studies involving younger populations often necessitate adjustments in
design to comply with ethical standards and practical realities. This consideration is appar-
ent in a review study by Hainey et al. (2016), which reported that the majority of studies on
the use of games in primary education utilized quasi-experimental designs.
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Selection of participants

This section presents the findings regarding the selection process of participants, including
the targeted group and the sampling method used (see Table 5).

Targeted group The findings of the current study indicate that, at the international level,
more attention has been given to primary school students, who are the most frequently
targeted group, appearing in 88 out of 248 studies (35.5%). This is followed by secondary
school (29.0%) and higher education (24.6%) students. When examining the data by conti-
nent, it is clear that there are distinct regional preferences in target groups. In the Americas,
secondary school students are the most targeted group, appearing in 25 out of 71 studies
(35.2%), followed closely by higher education (28.2%) and primary school (26.8%) stu-
dents. In Asia, primary school students are predominantly studied, appearing in 28 out of
73 studies (38.4%), while secondary school students and higher education students receive
less emphasis, appearing in 17 (23.3%) and 19 studies (26.0%), respectively. Europe shows a
similar pattern to Asia, with primary school students being the most studied group, targeted
in 36 out of 91 studies (39.6%), followed by secondary school (27.5%) and higher education
(22.0%) students.

In Iran, the focus on target groups reveals a distinct pattern. Secondary school students
are the most targeted group, appearing in 66 out of 143 studies (46.2%), which is a higher
proportion compared to the international and regional trends. Primary school students fol-
low closely, targeted in 63 studies (44.1%), indicating a significant focus on the early stages
of education. However, there is a substantial drop in the focus on higher education, with
only 8 studies (5.6%) targeting this group. This significant difference suggests that Iranian
research places a heavier emphasis on pre-university education compared to other regions.

The findings of the current study at the international level align well with the findings
of previous review studies (e.g., Chen et al., 2021; Cheng et al., 2015a; Kara, 2021). More-
over, the comparative analysis of the current study illustrates that while primary school
students are a common focus internationally and particularly in Europe and Asia, the
Americas and Iran display a stronger preference for secondary education. This observa-
tion underscores the influence of local educational priorities on the specific educational
levels emphasized in research studies. For instance, the lower focus on the higher education
context in the Iranian studies could be attributed to the unique educational atmosphere at
higher education institutions, which includes rigid academic structures, a strong emphasis
on traditional teaching methods (Hajhosseini & Bazargan, 2018), and possibly a general
perception that games are less suitable for adult learning environments (Gao et al., 2020).

Sampling method The majority of international studies on games in education employed
non-randomized sampling techniques (165 out of 248, 66.5%), with only 82 studies (33.1%)
used randomized methods. In contrast, Iranian studies demonstrated a more balanced pat-
tern, with 67 (out of 143, 46.9%) studies using randomized sampling methods and 63 studies
(44.1%) using non-randomized methods. These findings align with previous research that
report a frequent use of non-randomized sampling techniques in studies on games in educa-
tional contexts (Kara, 2021). This prevalence may be due to the practical challenges in social
science of collecting a truly random sample, making non-random sampling methods, such
as convenience or snowball sampling, more common (Hahn Fox & Jennings, 2014). Such
methods allow an easier access to the reachable sample sites in quantitative, qualitative and
mixed designs in educational contexts (Kara, 2021).
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Data analysis (or analytic strategy)

The review of data analysis methods used in international and Iranian studies reveals dis-
tinct trends, as shown in Table 6.

Internationally, the T-Test is the most frequently used method, appearing in 91 out of
248 studies (36.7%), followed by ANOVA in 72 studies (29.0%) and ANCOVA in 58 stud-
ies (23.4%). Regression analysis is used in 44 studies (17.7%), while qualitative methods
such as coding, thematic analysis, and/or content analysis are employed in 26 (10.5%), 20
(8.1%), and 20 (8.1%) studies, respectively. Regionally, the same pattern can be observed
with nuanced differences among various continents. For instance, in the Americas, the
T-Test and Regression are predominant, while in Asia, ANOVA and ANCOVA are more
common, with less emphasis on Regression. The findings also indicate that European
studies frequently use the T-Test, ANOVA, and ANCOVA. Similarly, in Iran, the T-Test
is the most commonly used method, appearing in 46 out of 143 studies (32.2%), followed
by ANOVA in 39 studies (27.3%) and ANCOVA in 44 studies (30.8%). Notable use is
also seen in in bivariate correlations (27 studies, 18.9%) and chi-square tests (15 studies,
10.5%).

The prevalence of inferential statistical measures such as T-Test, ANOVA, and
ANCOVA in both international and Iranian studies indicates a strong focus on comparing
group means, characteristic of experimental and quasi-experimental research designs, the
most common in the reviewed studies. These findings align with previous review studies
(e.g., Guan et al., 2024). Additionally, the significant use of regression analysis interna-
tionally highlights an interest in exploring the relationships between variables. Regression
analysis provides insights into how variables interact and predict outcomes (Schroeder
et al., 2016), which is particularly valuable in understanding the dynamics of educational
interventions involving games (Iten et al., 2016). Furthermore, the presence of qualitative
methods like coding and content analysis in international studies demonstrates the integra-
tion of qualitative data to capture rich, contextual insights (Bryman, 2017). In contrast,
the notable use of bivariate correlations and chi-square tests in Iranian studies suggests a
distinct focus on examining relationships within data. This emphasis aligns with Iranian
researchers’ methodological preference for correlational research, which can help uncov-
ering underlying patterns and relationships crucial for research on games in education
(Cheng et al., 2015b).

The type of international and Iranian studies

The results of the content analysis revealed that the predominant type of international stud-
ies (135 out of 248, 54.4%) had the "explain" type (see Fig. 4). These studies primarily
investigate causality and correlation, to explain “why” and “how”, specifically through
“experimental inquiry into cause” (Gibbons & Bunderson, 2005, p. 927, 929). This is
followed by studies of the "explore" type (43.5%), which focus on identifying the main
characteristics and methodologies for more effective design of games. The goal here is to
uncover the mechanisms and potential of games as educational tools, providing founda-
tional knowledge on what constitutes effective games in educational contexts. Lastly, a
smaller proportion of the international studies falls under the "design" type (24.2%). These
studies focus on the practical implementation of game-based interventions aimed at achiev-
ing specific educational outcomes. In such studies, a target outcome is first identified, and
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Design Explain Explore

w W I

Americas
Asia
Europe
Oceania

Africa

Fig.4 The type of international and Iranian studies. If studies used two types of three in their research (e.g.,
Syal & Nietfeld, 2020; Van der Meij et al., 2020), both types of studies were counted

interventions undergo experimentation and revision until that outcome is achieved (Gra-
ham et al., 2013).

The breakdown of findings in regional studies reveals comparable inclinations among
scholars, with some notable differences. European researchers predominantly conducted
“explain” studies (53 out of 91, 58.2%) and a significant number of “explore” studies
(35.2%). Similarly, scholars from the Americas showed a preference for "explain" studies
(40 out of 71, 56.3%) and a higher proportion of "explore" studies (43.7%). Asian research-
ers also conducted “explain” studies (39 out of 73, 53.4%) but had a lower number of
“explore” studies (21 out of 73, 28.8%). Overall, while the preference for “explain” studies
is consistent across all regions, the Americas exhibit a relatively higher inclination towards
“explore” studies compared to Europe and Asia. The review of studies published in Iran
also indicated a similar pattern in the type of studies conducted by researchers. The major-
ity of Iranian studies were “explain” studies, comprising 88 out of 143 (61.5%), followed
by “explore” (28.7%) and "design" (9.8%) studies.

In short, the findings of the current study show a high emphasis on "explain" studies in
both international and regional research, with Iran following this trend even more strongly.
This implies that most researchers focus on explaining why and how games work, often
neglecting the exploration of what games are and how to design them. Such an approach
may be inadequate for addressing teachers’ skepticism regarding the integration of games
into educational curricula, as it does not provide clear guidance on the relevance of spe-
cific (commercial) games to curriculum objectives (Backlund & Hendrix, 2013; Egen-
feldt-Nielsen, 2006). To better support educators, there is a need for more exploratory and
design-oriented research that investigates the characteristics of effective educational games
and develops design principles tailored to specific learning objectives and contexts. This
shift in research focus could bridge the gap between theoretical understanding and practical
application, thereby enhancing the utility of games in educational settings.

The variable(s) examined in the international and iranian studies

The most common dependent variables examined in the international studies are shown in
Table 7.

Overall, the most common dependent variables examined across 248 international stud-
ies are primarily within the cognitive category, particularly focusing on learning (achieve-
ment) with 114 studies (46%), followed by knowledge acquisition in 38 studies (15.3%),
and problem-solving in 31 studies (12.5%). The affective category is also prominently
studied, with motivation being the most examined variable in 53 studies (21.4%) and
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engagement in 46 studies (18.5%). When comparing the performance of various conti-
nents, Asia demonstrates the highest emphasis on cognitive variables, particularly learning
with a substantial 67.1%. Europe shows a balanced interest in both cognitive and affective
variables, notably learning at 38.5% and motivation at 27.5%. The Americas also display
a strong preference for cognitive variables but with a significant focus on engagement at

Table 7 The variable(s) examined in the international studies

Continents Total
- - - - (out of
Category  Dependent Ameri-  Asia(n=73) Europe Oceania Africa (n=1) 248)
variable cas (n=91) (n=12)
(n=71)
Cognitive  Learning 29 49 35 1 0 114
(achieve-
ment)
Knowledge 10 11 16 1 0 38
acquisition
Problem solv- 13 10 6 2 0 31
ing
Academic per- 6 6 7 1 0 20
formance
Reading 1 1 10 1 0 13
Cognitive load 3 2 0 0 11
Critical think- 7 0 0 0 8
ing
Reasoning 0 0 4 1 0
Argumentation 2 1 0 0 0
Computational 0 1 2 0 0
thinking
Metacognition 0 3 0 0 0 3
Self-determi- 0 1 0 1 0 2
nation
Affective ~ Motivation 14 13 25 1 0 53
Engagement 22 12 11 1 0 46
Enjoyment 5 3 7 0 0 15
Interest 7 2 5 0 0 14
Perception 3 6 4 1 0 14
Flow experi- 4 7 2 0 0 13
ence
Attitude 2 7 2 0 0 11
Self-efficacy 3 2 3 1 0 9
Satisfaction 1 4 3 0 0
Behavioral Collaboration 3 3 6 1 1 14
Social interac- 5 3 4 0 1 13
tion
Behavior 6 6 0 0 0 12
In-game per- 2 3 3 0 0 8
formance

The list of variables only includes those with more than 2 repetitions

.
4 U —1 "
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31%. The behavioral category, although overall less studied, reveals notable interest in col-
laboration and social interaction across different regions.

The analysis of Iranian studies reveals similarities but also notable differences compared
to international findings (see Table 8). While both Iranian and international studies heavily
focus on cognitive variables, the specific areas of interest differ. Iranian studies place more
emphasis on creative thinking (11 out of 143 studies, 7.7%) and attention (5.6%) compared
to their international counterparts. Both contexts value motivation in the affective category,
though it is more prominent in international studies (53 out of 248 studies, 21.4%) than
in Iranian studies (17 out of 143 studies, 11.9%). The behavioral category, although less
studied overall, highlights unique areas of interest in Iranian studies, particularly in terms
of usage rates (14 out of 143 studies, 9.8%) and aggression behavior (14 out of 143 studies,
9.8%).

The current study’s findings reinforce a global emphasis on cognitive outcomes in the
educational use of games, particularly highlighting learning, knowledge acquisition, and
problem-solving skills. This is consistent with the trends reported by Chen et al. (2021),
who noted a substantial increase in the focus on these cognitive outcomes over the past
three decades. In Iran, the distinct emphasis on creative thinking and attention might reflect
a regional adaptation of educational game applications, likely influenced by local educa-
tional challenges (Asa et al., 2021). This focus not only addresses creativity, which has
received less attention across other continents, but also aligns with a broader educational
movement towards fostering holistic learning experiences—an approach that Cheng et al.
(2015a) argue is essential for equipping 21st-century learners with necessary skills. Moreo-
ver, Iranian studies’ unique attention to behavioral variables such as aggression suggests
a nuanced approach to exploring the broader impacts of game-based learning on student
behavior. This exploration is particularly important as it provides critical insights into the
socio-emotional effects of gaming (see Shoshani et al., 2021), a domain that warrants fur-
ther research to fully understand its global implications.

Table 8 The variable(s)

examined in the Iranian studies Category Dependent variable ;l;olrlof
143)

Cognitive Learning (achievement) 27
Creative thinking 11
Attention 8
Academic performance 7
Problem Solving 5
Self-regulation 5
Critical thinking 2

Affective Motivation 17
Self-efficacy 3

Behavioral Rate of usage 14
Aggression behavior 14
Visuo-motor 4
Social interaction 5
In-game performance 2

The list of variables only includes those with more than 2 repetitions
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The technologies implemented in international and iranian contexts

The analysis of international studies highlights a significant preference for using com-
puters as the primary platform for integrating games into education, with computers
employed in 111 out of 248 studies (44.8%), followed by mobile devices in 82 out of
248 studies (33.1%) (see Fig. 5). These findings align well with the trends identified
in a review of educational games in science and mathematics over the past three dec-
ades (Chen et al., 2021). In particular, computers are often cited as the optimal delivery
method for educational games due to their widespread availability and robust capabili-
ties (Hainey et al., 2016). However, the advent of immersive technologies such as vir-
tual reality, extended reality, and augmented reality suggests potential enhancements in
using games in educational settings (Chen et al., 2021). These technologies could offer
richer, more interactive learning experiences that might surpass the common methods
of using games in education in terms of engagement and effectiveness (Oyelere et al.,
2020; Pellas et al., 2019).

In the context of Iran, the analysis reveals that computers dominate as the primary
platform, with 102 out of 143 studies (71.3%) leveraging this technology, whereas only
five studies utilize mobile phones. This marked regional difference can be attributed to
socio-economic factors that limit access to advanced mobile technologies, compelling
researchers and educators to rely on more universally accessible computers. This con-
straint underscores the importance of context in choosing educational technologies and
suggests that while emerging technologies like VR and AR hold promise, their inte-
gration into educational practices must consider local accessibility and infrastructure
capabilities.

I 71Americas I 82 Mobile
N PN
73Asia w/ 111 Computer
248 International I’N
I 91Euroi ® 9 - J 42 Web
391 (Total) > 7.»"’{ ® o= 13 Console
m=y3-Oceania
~ 19 All
1 Africa
- —— 3 Virtual reality
5 Mobile
143Iran
I 102 Computer
= 6 Web

== 8 Console
1 Virtual reality

22 All

Fig.5 Technologies used in international and Iranian studies. "All" refers to studies that use several or no
specific types of technology

AECT @ Springer



R. Bakhtiari et al.

Conclusion and suggestions for future research

This systematic review study aimed to provide a comprehensive overview of research on
the use of games in education, comparing international and Iranian perspectives. It exam-
ined the most common terminology, prevalent research methodologies, study designs, vari-
ables studied, and technologies utilized. The analysis revealed significant similarities and
nuanced differences among researchers, highlighting the diverse scholarly discourse across
different geographic and cultural landscapes. These findings facilitate cross-regional learn-
ing, enabling scholars both internationally and in Iran to learn from best practices and bet-
ter inform their future studies. To this end, the following suggestions are proposed based
on the specific findings related to each research question:

(1) The findings of the current study reveal regional variations in the terminology com-
monly used in research on games in education. These differences likely stem from con-
textual factors such as linguistic and cultural variations (Marin et al., 2023), but it can
also be a consequence of an existing lack of consensus regarding terminology within
the field (Gorbanev et al., 2018). To enhance the transferability of research findings
across different regions, addressing this inconsistency is crucial. Researchers should
carefully select terms that align with scholarly discussions on a global scale, rather than
solely focusing on local contexts. This approach does not necessarily mean adopting
only the most widely accepted terminology, such as “serious games” (Ekin et al., 2023),
regardless of its relevance to specific research objectives. Instead, researchers should
clearly explain how their chosen terminology fits within the broader discourse of the
field (see, for instance, Marti-Parrefio et al., 2016). Additionally, underpinning their
choice with a widely-accepted theoretical framework, such as the taxonomy of game
attributes for learning (Bedwell et al., 2012), can increase the generalizability of their
findings (van Gaalen et al., 2021).

(2) The findings indicate a strong preference for quantitative methods among both inter-
national and Iranian scholars studying the use of games in educational contexts, with
quasi-experimental designs being the most common. Although this preference does
not inherently pose a limitation, future research could benefit from incorporating more
robust methodologies to strengthening the validity of findings. Implementing true
experimental designs such as randomized control trials more frequently in quantitative
research could provide stronger causal inferences (Hainey et al., 2016). Additionally,
incorporating qualitative analyses of learners’ interactions with educational games
could yield deeper insights into the cognitive and emotional processes involved, offer-
ing a more comprehensive understanding of the impact of such games. Moreover,
qualitative data provides a content-rich and context-sensitive breadth of information
that, while subjective, captures behaviors and developments in real-time (Almalki,
2016). Last but not least, future research could also leverage log data collected during
gameplay as a methodologically robust alternative (see for example, Moon et al., 2024).
This approach offers a less invasive and potentially more precise means of measuring
various process and outcome variables (Shute, 2011), compared to traditional methods
such as self-reported measurement tools (Syal & Nietfeld, 2020).

(3) The majority of the studies reviewed, both at international and Iranian levels, were
found to have an explanatory nature, focusing on elucidating "why" and "how" specific
games facilitate learning within particular contexts. While these insights are valuable,
there is a significant need for research that adopts exploratory and design-focused
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approaches to broaden perspectives and foster innovation within the field of game-
based education. Exploratory studies could identify key characteristics and method-
ologies for more effective game design, while design studies could develop games
that enhance specific learning outcomes in educational settings. Such explorations not
only provide new insights but also support the development of theoretical models and
innovative design frameworks (Graham et al., 2013). This is particularly crucial given
the current shortage of well-established theoretical frameworks in the field that would
help unify the scholarly discourse on using games in education (Melchor-Ferrer &
Davia-Rodriguez, 2023).

The current study’s findings demonstrated a strong emphasis on using games in educa-
tional contexts to enhance cognitive learning outcomes, with a primary focus on learn-
ing and knowledge acquisition. This outcome has both broad and specific implications.
At a broader level, it indicates that other domains, such as affective and behavioral
outcomes, have received less attention. Exploring these areas is essential as they play
a critical role in the “holistic development” of learners (O’Flaherty & McCormack,
2019). At a more specific level, it highlights a relative lack of focus on essential cogni-
tive skills such as creativity, critical thinking, digital literacy etc., which are crucial
in today’s complex world and for future job prospects (Mehrvarz et al., 2021; Qian &
Clark, 2016; Tiiziin et al., 2023). These observations underscore the need for future
research to diversify its focus to include these underrepresented areas, thereby provid-
ing a more comprehensive understanding of the impact of educational games.
Findings from the current study show that the majority of scholars, both internationally
and in Iran, primarily use computer and mobile games to facilitate learning. However,
less attention has been given to immersive technologies like virtual and augmented
reality, despite their ability to provide more authentic game experiences (Oyelere et al.,
2020). Future research should delve deeper into these technologies to fully harness
their educational potential. It is important to note, however, that the selection of tech-
nology should also be tailored to specific research needs and objectives. For example,
virtual reality is ideal for simulating real-world scenarios (Oyelere et al., 2020), while
augmented reality can enhance interactions with physical environments, which is ben-
eficial for contextual learning (Sungkur et al., 2016). Meanwhile, mobile games are
valued for their accessibility and convenience, particularly suitable for location-based
learning (Ribeiro et al., 2021). In some cases, even non-digital games might be a better
option depending on the specific research needs and educational objectives. Traditional
games, such as board games, can offer valuable opportunities for interactive and social
learning, especially for populations such as children and older adults, who may benefit
from more tactile and face-to-face interaction (Ces et al., 2024).
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