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Abstract— In today's digital age, serious games are commonly used and researched by researchers, experts, teachers, professors, doctors, parents and developers around the world for a variety of applications, including education and training. Therefore, a method of thematic analysis of the research trends was adopted in order to provide a clear picture of current research in Iran and internationally in the field of serious games in educational sciences. The purpose of this study is to determine the status of serious game research in Iran and internationally. For this purpose, 1 Iranian article and 24 international articles were extracted using systematic review and inclusion and exit criteria and analyzed using four themes: methodology, type of study, studied variables and technologies used. Thematic analysis showed that the focus of most international research is on methodology (qualitative and combined methods, experimental and quasi-experimental implementation approaches, questionnaire tool, non-random sampling, student subject, secondary school subject level and T, ANOVA and ANKOVA test analysis methods), explore study type, study variables (learning, motivation, engagement, knowledge, behavior) and technology (computer). Compared to the focus of most international articles, the single Iranian article is similar in some themes (quasi-experimental method, non-random sampling, student subject, t-test analysis method, training variable, computer technology) and different in some themes (quantitative implementation approach, log data in the system tool, higher subject level, design study type). Based on the findings, some suggestions have been made for Iranian and international digital game researchers.
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I. Introduction
In today's digital age, most people, from children born in this digital age to adults, are always involved with games in some way during their daily activities and enjoy it. The number of users of this digital generation of games is also increasing rapidly. According to the 2019 Evolution of Entertainment Study, according to the latest NPD group reports, 73% of Americans 2 years and older play video games, an increase of 6% over June 2018 [1]. In order to increase game consumers, studies on serious games have become popular in most fields, especially in the domain of educational sciences [2], [3], [4]. Serious games are “digital games created not with the primary purpose of pure entertainment, but with the intention of serious use as in training, education and health care” [5]. These games go beyond the realm of the games themselves by influencing players' thoughts and actions in real-life, and are usually thought of as fully customized products tailored to the customer's needs.

Methodology forms the basis of our research. Methodology is the foundation and principles on which game research is based [6]. There are various approaches, methodologies and techniques for collecting data to evaluate games [7]. Research questions motivate us to start a scientific research; We use research methodologies as a tool to do the work. As [8] well point out, educational researchers should “use methods that allow them to examine questions directly” (p. 3). They also stated that “research methods can be used to address a question in a particular research based on their relevance and efficiency” (p. 6). In short, “the method of conducting research should be commensurate with the question posed” (p. 63).
When doing research and experiments are often manipulated variables. Research variables any scientific or research experiment process are factors that can be manipulated and measured. Determining research variables is very important and helps to determine the method of data collection, data description and statistical analysis. Research variables are extracted directly from the research objectives. There are different types of variables in research and their impact on the study is different. According to specialized disciplines, type of application, nature of their concept; there are different types of variables. Hence, the scientific literature of serious games also includes a wide range of variables. Also in this literature, research and theories of game-based learning are in their infancy, and the basic theoretical mechanisms of game-based learning are not yet understood [9]. However, [10] by examining the theories of blended learning, divided theories of the field into three categories: explore (scientific and technological), explain (scientific) and design (technological).

The hallmark of recent decades has been the rapid growth of technology development and innovation. The potential of serious games is also evident in the fact that they can easily be adapted to any technological format and can be used on desktop equipment or on mobile devices of all kinds such as iPads and tablets [11]. However, these platforms had many disadvantages for children, for example, they need users to stay in one place, which hinders their movement and physical activity; and most of them are used by single users, which complicates the design of activities to promote social and collaborative skills [12]. But in recent decades, devices such as smartphones, tablets, iPads, as well as online gaming space have gone beyond the use of personal computers [13], and it has solved this problem by creating a positive social space for use at any time and place and collaborative learning.

II. Literature review
Game studies in general and serious game studies in particular affect various aspects and include a variety of research. In line with these studies, several studies have dealt with the trend of research publications in the field of games in general [14], [15], [16] and serious games in particular [17], [18] some of which we description here. 

In gaming research, the first study on the trend of research publications in this field was conducted by [16]. This study identified the methodological weaknesses of many of the research studied by focusing on the conceptual foundations and distinctive features of games and simulations. “The notable weaknesses are: (1) poor theoretical framework; (2) weak and or deficient methodology (e.g., missing operational definitions of the study variables); and (3) a lack of a connection between the theory and application in the research environment (e.g., often the activity being studied is neither a game nor a simulation)” (p. 253) [16].

In serious game research, [17] reviews serious games and identifies these five: (1) the benefits of using video games as tools against bullying; (2) the mechanics and types of games used to address it; (3) the type of users on which they focus; (4) the type of studies and the number of users with which these games are evaluated; and (5) the availability of these tools, to determine to what degree society can benefit from their potential.

They found that a wide variety of video games, using in turn very different strategies to deal with (cyber) bullying; and also that most of these games are not currently available. The different initiatives found confirm that serious games can be used effectively to raise awareness, create empathy, and teach new strategies to address both bullying and cyberbullying.

Also [18] made a meta-analysis on the trend of research publications of serious games in education over a decade. Zhonggen found that since 2009, the number of publications has steadily increased until it peaked in 2017. He concluded in relation to the factors affecting learning that several factors may affect the impact of serious games as a contributing factor to learning, including: (1) Perceived usefulness of the game and the interaction of students with colleagues; (2) Goals and ease of use; (3) Relationships between learning attributes and gaming mechanics; (4) Backstory and production, realism, artificial intelligence and adaptivity, interaction, and feedback and debriefing; (5) Gaming easiness and instruction; Surprises; (6) Instructional content, game dimensions, game cycle, debriefing, perceived educational value, transfer of learnt skills and intrinsic motivation; (7) Types of serious games and age of learners; (8) Games with different features. He also reported on the negative findings of the use of serious games in education; (1) The nature of serious games negatively influenced the relationship between mental workload and learning effect. (2) No significant differences in in-depth learning were found among learners. (3) Some serious games aggravated the mental workload and decreased the learning effectiveness. The use of serious games in medical education is also increasing due to the positive results in learning and learner participation. Regarding attitudes toward the use of serious games in learning, learners had more or less positive attitudes, positive cognitive perceptions, and low and high positive emotional perceptions regarding various serious games assisted learning. Finally, the development of the use of serious games in education, despite the fact that there is much consensus on the effectiveness of serious game learning, but methodologies and tools are still deficient in designing, analyzing, and supporting this learning approach.

Since the Asia-Pacific region is at the heart of the global games industry, most gaming studies are also conducted in Asia [14]. In Asia, despite a large number of studies on game-based learning, few studies (e.g., [19], [20], [21]) have examined the characteristics of game research in Asia. However, such studies can enhance the scope of methodologies, type of studies, variables studied and technologies in this field at the international level and lead to a better understanding of researchers.
Unfortunately, like some Asian countries, game development in Iran began in the 21st century, with designs and games that never ended and most of which became an experience for that group. This issue occurred mostly due to existing problems, lack of facilities, technical knowledge, lack of proper management, lack of support, limited financial resources, and so on [22]. In addition to these issues, unfortunately in Iran in the field of games, especially serious games like many other areas, we are facing a weakness in statistics. This weakness is due to the relative youth of the study area as well as the wide scope of this field. According to the latest national survey of the National Computer Games Foundation on the consumption pattern of digital games in Iran, which was done by telephone due to the Covid-19 pandemic, the number of Iranian gamers has reported 32 million by the end of 2019. According to the results of this survey, the total number of Iranian players has increased from 28 million in 2017 to 32 million in 2019. In other words, out of the 83 million population of Iran in 2019, 32 million people playing games. Out of a total of 32 million players, 49% are those who play every day and 65% are online players [23].

Therefore, due to internal and environmental problems and statistical weakness, the situation in Iran may be different from other countries in designing, implementing and evaluating serious games and conducting research in this field. So, in order for researchers in the field of serious games to have a better perspective and to conduct more appropriate and desirable studies, they need to be aware of the research that has been done and to recognize the research gaps. Hence, this study can provide a broad picture of serious game research in Iran and the world in the field of educational sciences and reveal the shortcomings flaws in these studies in terms of methodology, type of study, variables studied and technologies used. Accordingly, the present study analyzes the status of serious game research in Iran and internationally and reports the subscriptions and differences between them based on the available evidence.
III. Research questions
The main question of the present study is "What is the research background of serious games in the Iranian context in comparison with the international context in the field of educational sciences?". Sub-questions also:

1.
What methodology (including method, implementation approach, tools, sampling method, subject, subject level and analysis method) is used in Iranian and international serious games research articles in the field of educational sciences?
2.
What kind of studies (design, explain, explore) are studied in Iranian and international serious games research articles in the field of educational sciences?
3.
What variables are studied in Iranian and international serious games research articles in the field of educational sciences?
4.
What kind of technologies are used in Iranian and international serious games research articles in the field of educational sciences?
IV. Methodology
The present study used thematic analysis method. “A thematic analysis involves creating summaries of prominent and recurrent themes in the articles in a systematic way” (p. 154) [24]. Also, “the thematic analysis can be quantified by counting the number of studies that contribute to a theme. Taking these recommendations into account, the quality of future systematic reviews can be improved” (p. 141) [25]. To determine the status of serious game researches and understand the trend of these researches, a systematic review method with the following steps was used: In order to identify international and Iranian articles, a systematic search of five important international journals in the field of educational sciences (Computers & Education, British Journal of Educational Technology, Journal of Computer Assisted Learning, Educational Technology Research and Development, Technology Pedagogy and Education) and Persian (SID, MagIran, Noormags and Elmnet) were searched. These databases have been selected because they are well-known journals with high quality and high impact. Search in both Iranian and international sections was performed with the keyword “serious game”.

Inclusion criteria for Iranian databases was the word “bazi jedi” without time limit and for international journals the word "serious game" was in the last 25 issues of the above 5 journals. Exclusion criteria for Iranian articles were “Outside the field of educational science journals and Conference Papers” and for international articles were "without exclusion criteria". The process of article selection is shown in Fig 1.
Fig. 1. Iranian and International serious game research systematic analysis process
V. Thematic analysis and coding
To analyze and compare the research trend of serious game in Iran with international research, after extracting articles from 4 Iranian databases, only articles in journals in the field of Iranian educational sciences, which are 83 journals, were considered and finally 1 article was obtained. This article was published in 2020 in the “Technology of Education Journal”. For this comparison, the articles of the last 25 issues of five important international journals in the field of educational sciences were also considered, and finally 24 articles were obtained. Table I shows the number of articles extracted from each of the five journals.

TABLE I.  Number of articles extracted from all five international journals

	Number of articles extracted
	From several issues to several journals
	Journal titles

	15
	Volume 48 (Issue 1) to Volume 52 (Issue 2)
	British Journal of Educational Technology

	4
	Volume 33 (Issue 1) to Volume 37 (Issue 1)
	Journal of Computer Assisted Learning

	3
	Volume 142 to Volume 166
	Computers & Education

	1
	Volume 64 (Issue 6) to Volume 68 (Issue 6)
	Educational Technology Research and Development

	1
	Volume 25 (Issue 1) to Volume 29 (Issue 5)
	Technology Pedagogy and Education


As a result, these articles were analyzed by a table designed with themes such as methodology, type of study, variables studied and technologies used.
	Measuring the impact of virtual reality on a serious game for improving oral presentation skill
	Article title

	Methods of analysis
	Subject level
	Subject
	Sampling method
	Tools
	Approach or implementation method
	Method
	Theme 1. Methodology

	Mann-Whitney U test and T test
	Higher Education
	Students
	convenience
	Log data in the system (game)
	Quantitative
	Quasi-experiments
	

	Design
	Theme 2. Type of study

	Training, Oral presentation, Eye contact, Motion and displacement during, Time management
	Theme 3. The variables studied

	HTC-VIVE Virtual Reality and PC
	Theme 4. Technology


 (A) Methodology: There is no specific framework for analyzing articles methodologically, so the present study examines articles in seven different sections: method (quantitative, qualitative, and Combined), approach of implementation (e.g., experimental and quasi-experimental), tools (e.g., questionnaires and interviews), sampling methods (e.g., randomly and non-randomized), subject (e.g., students and teachers) Subject level (e.g., elementary, secondary education, higher education) and analysis methods (e.g., ANOVA and ANCOVA).

 (B) Type of study: In the present study, the category [10] was used, which is based on the study [26] according to the type of study. Therefore, articles are divided into three categories: explore (scientific and technological), explain (scientific) and design (technological). 

(C) Variables studied: Since the subject of the game is an interdisciplinary discipline, its scope is very wide and has no clear boundaries. Therefore, the variables that are discussed in this scientific field are very wide and diverse. In the present study, game-related variables in scientific journals in the field of educational sciences are identified and coded based on research questions. 

(D) Technologies used: This feature has not been used in the serious game subject classification so far. But what is clear from the review of different game platforms are 5 types of platforms: mobile, computer, web, console and virtual reality. The present study also uses this category.

VI. Coders and ensuring codes’ reliability

The title, abstract and full text of the articles were objectively reviewed and evaluated by the author in terms of relevance to the purpose of the research. After objective review and evaluation, codes for thematic analysis, coding and tracking were determined. In addition to coding and tracking articles by the researcher, a second coder was asked to analyze all articles based on all four themes. The result was a Kappa Cohen agreement coefficient between the two coders of 0.97.
VII. Results and discussion

VIII. Iranian research

The only extracted Iranian article in Persian has been published in 2020 [27]. Four researchers were involved in writing this article; F. Davari, M. VahidiAsl, P. Alikhani, M. RezaeiZadeh. As shown in Table II, this study was in theme (1) of the quasi-experimental research method, quantitative approach or implementation method, system registration tool, available sampling method, student subject, higher education subject level and Mann-Whitney U test and T-test analysis methods. In theme 2, the type of study was design. In theme 3, the research variables were: training, oral presentation, eye contact, motion and displacement during, time management. And in Theme 4, the study used two types of technology: HTC-VIVE Virtual Reality and PC.

TABLE II.  Results of thematic analysis of Iranian research article in four themes: methodology, type of study, studied variables and technology.
IX. International research

Ninety-eight researchers were involved in internationally selected articles, four of whom were involved in more than one article, which can be seen in Table III. The current status of international research in the four themes of the present study was analyzed as follows.

TABLE III.  Number of articles submitted by international authors (authors who have published more than one article)
	Authors of international research

	2
	Freire, M.,
	2
	van Oostendorp, H.
	3
	Hummel, H. G.,
	3
	Nadolski, R. J.,


Theme 1: Methodology in International Serious Game Research

In the methodological analysis of international researches, like Iranian researches, seven different sections (method, approach of implementation, tools, sampling method, subject, subject level and analysis method) were considered.
Method section: The predominant method in the subject of international studies was qualitative and combined method. In this subject, 37.50% of the articles used the qualitative method (9 studies), 37.50% used the combined method (9 studies) and 25.00% used the quantitative method (6 studies). [28] State that in terms of the hierarchy of evidence, qualitative research is of lower quality than quantitative research, because it is more interpretable and subjective than quantitative, but they can provide a much more comprehensive approach to examining the skills that playing a game can enhance. Combined research methods also include collecting, analyzing and interpreting quantitative and qualitative data in a single study or a set of studies seeking to investigate a fundamental phenomenon. The results of the method in international serious game research are shown in Fig 2.
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Fig. 2. Method results in international serious gaming research
Approach or method of implementation section: As shown in Fig 3, experimental method (accounting for 33.33% of research), quasi-experimental method, and systematic literature review (accounting for 16.67% of research) were the most prevalent methods in international research. In the experimental method, the researcher selects a group of subjects to perform the experiment. He / She then enters a variable on them and observes the effect of that variable on the experimental group [29]. Quasi-experimental method also, “an experimental method where participants are not randomly allocated to conditions or where the experimenter does not have control over the manipulation of the inde​pendent variable” (p. 419) [28]. Most serious game studies using these two experimental and quasi-experimental methods have measured the effectiveness of the game on motivation, engagement, learning and academic achievement. A single article of Iranian research has also used this method. [14] In their systematic review to understand the potential of mobile game-based learning in STEM education, found the most popular research method quasi-experimental (36.67%).
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Fig. 3. Results of the approach or method of implementation in international serious game research
Tools section: The most widely used tool in international studies was questionnaire with 12 repetitions (in 27.91% of studies) (see Fig 4). This result is in line with the results of single Iranian article, as well as the research of [30] who stated that questionnaires are the most common tool for assessment serious games. Player questionnaire consists of questions to get player’s opinion about balance of rules in the game, usability experience, and player’s motivational aspect (which separated into attention, relevance, confidence, and satisfaction) which using Likert scale from 1 to 5 with 1 as very bad, 2 as bad, 3 as medium, 4 as good, and 5 as very good. Higher mean score indicates better quality for scored factor (p. 3) [31].
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Fig. 4. Results of tools in international serious game research
Sampling method section: Sampling methods are generally divided into three types: randomly, non-randomized and combined. Researchers choose one or more sampling methods according to the type of research method in terms of data collection, resources, conditions, the need for generalizability and the purpose of the research. As shown in Fig 6, all research sampling (100% of studies) of international serious games research, between non-randomized sampling (11 cases, with 61.11% of studies) and randomly sampling (7 cases, with 38.89% of studies) were divided and no research used combined sampling methods (see Fig 5). The reason for the small number of sampling (18 sampling) with the total volume of articles (24 articles) is that in the sampling section, 6 articles were excluded from the systematic review articles and articles that used other articles and books to design and develop the framework.
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Fig. 5. Results of sampling method in international serious game research in three types: randomly, non-randomized and combined
Subject section: As expected, as in a single article of Iranian research, students (with 15 replications and 55.56%) included the most subjects in international research. The rest of the subjects can be seen in Fig 6.
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Fig. 6. Subject results in international serious game research
Subject levels section: Traditionally, games were often associated with children [7], which is why most games were produced for children, but today, with the expansion of the game industry, the level of the target audience of these games has also expanded. Hence, games for educating kindergarten [32], elementary [33], adolescents [34] and students [35], for people in special work situations, for children with autism spectrum disorders [36], for the visually impaired and blind people [37], [38], to improve the quality of life of the elderly [39] are designed and produced be. Therefore, the target audience of a research is an important source in various study and operational areas. In international serious game studies, target audiences are diverse; Preschool (in 4.17% of studies), Elementary (in 16.67% of studies), Secondary school (in 29.17% of studies), Higher education (in 16.67% of studies), Elderly (in 8.33% of studies), All levels (in 25.00% of studies).

[image: image6.emf]1

4.17%

4

16.67%

7

29.17%

4

16.67%

2

8.33%

6

25.00%

Preschool

Elementary

Secondary school

Higher education

Elderly

All levels


Fig. 7. Results of subject levels in international serious game research
Analysis methods section: Examining the methods of analysis, it was found that the most widely used methods of analysis in international serious games research are T-test, ANOVA and ANCOVA (see Fig 8). These three methods of analysis were used in international serious game research with 7 replications (in 21.88% of studies), 4 repetitions (in 12.50% of studies) and 4 repetitions (in 12.50% of studies), respectively. The T-test used in a single article of Iranian research and here that has the most repetition is a parametric test that is used to determine the significant difference between the two means and is divided into three types: single-sample, independent and paired. ANOVA or analysis of variance is based on two important features: (1) working with experimental data available in designs with more than two experimental conditions makes it possible; (2) Allows us to examine the effects of more than one independent variable. ANCOVA or analysis of covariance is a statistical method that allows the effect of one independent variable on the dependent variable to be examined while removing or eliminating the effect of another variable [40].
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Fig. 8. Results of analysis methods in international serious game research
Theme 2: The type of study in international serious game research
In international serious games research, 55.56% of the researches were of explore type and 22.2% were of explain and design type. “Explore research seeks to define and categorize, identifying what is there and what are possible groupings and relationships among what is there” (p. 6) [10]. “Explain research is often labeled scientific research; it seeks to “explain why and explain how,” specifically through “experimental inquiry into cause (p. 7) [10]. Design research describes intentional structuring of artifacts and intervention plans to increase the likelihood of particular outcomes. Design research differs from scientific research in that a target outcome is identified and interventions undergo experimentation and revision until that outcome is achieved” (p. 8) [10]. Design research “can include any constructs, methods, models, frameworks, instantiations, social innovations and new properties of social, technical or informational resources” (p. 675) [41]. It should be noted that three studies, from international serious game research, simultaneously used two of these three types of study theories in their research [2] - [42], [43], which in the present study, both types of studies have been given once.

[image: image8.emf]6

22.22%

6

22.22%

15

55.56%

Design

Explain

Explore


Fig. 9. Results of the study type in international serious game research
Theme 3. Variables studied in international serious game research
As shown in Table IV, most researchers in international serious game studies have focused on variables (learning, motivation, engagement, knowledge, behavior, feedback, performance, training, skill, design, challenge, control, interaction, experience, tasks, presence). A noteworthy point here is the overlap of the training variable of a single article of Iranian research with international research.

TABLE IV.  Variables studied in international serious game research
	Theme 3. Variables studied in international serious game research
	Number of repetitions

	Learning
	7

	Motivation
	6

	Engagement - Knowledge - Behavior
	4

	Feedback - Performance - Training - Skill - Design
	3

	Challenge - Control - Interaction - Experience - Tasks - Presence
	2

	Cognitive interest - Passive vs active - Story structure - Implicit vs explicit - Blind children  - Interactive signification of images - Scripted collaboration - Learner profiling - Intellectual disability - Dialogic acts  - Authenticity - Flow - Learnability - Speech intelligibility - User satisfaction - User preference - inclusivity - personalization - Culture - User's psychological profile - Analyzing  - Dyslexia - Responsive environment - Music teaching - Flexibility - Creativity - Emotional state - Neuropsychological functioning - Thinking - Game based learning - Games for teaching and learning - Definitions - Benefits - Learning activities -  Teacher roles - Game attributes - Games as rules  - Goals - Choices - Proportional reasoning  - Surprise - Emotional reaction - Surprises - Expectancy strength - Transfer - Improvement  - Immersion - Participate - Prevention - Bullying - Cyberbullying - Empathic concern - Cognitive empathy -  Affective empathy - Gender- Social behaviors  - Enjoyment - People with intellectual disabilities - People with the disorder - People with autism spectrum -  Content validity
	1


Theme 4. Technologies used in international serious game research

In the use of technology, the focus of most international studies has been on computer technology (15 repetitions, in 60.00% of studies) and on other technologies (mobile 12.00%, web 8.00%, console 0.00%, virtual reality 0.00% and all technology 20.00%) has received less attention. By all technologies, the researcher mean research that is of the review, systematic, and meta-analytic type (e.g., [44], [45]), covering all five types of technology, not one specific technology. Also, one of the international serious game researches [46] has used two types of technology, like the a single article of Iranian researches, which are two types of computer and mobile phone, which in the present study have been given to both of these technologies at once, and therefore the total in the results is 25 technologies.
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Fig. 10. Results of technologies used in international serious game research.
X. Limitations of the study

The first serious limitation of the current study is that international articles are limited to five authoritative scientific journals in the field of educational sciences and only the articles of the last 25 issues of these journals have been reviewed and analyzed, but nevertheless these articles can provide a clear picture of the status of serious game research in the field of educational sciences. The second limitation is the limited themes, which other themes (such as the frequency of years of study) could be added, which were not added due to the previous limitation and the fact that Iranian research is a single article. The third limitation of this study is that in Iranian research, it only reviews journals of educational sciences and does not pay attention to conference papers and other journals, because the purpose of this study was to analyze the research that has been done in the field of educational sciences and are valid.

XI. Conclusion
Serious games have long been on the agenda of research in various fields, especially educational sciences, because of the benefits they have for teaching different subjects and disciplines, as a complement to learning, training and human development. Researchers in the field of educational sciences need to be aware of the research that has been done and to recognize the research gaps in order to have a better perspective and to undertake a proper and desirable study. Hence, we tried to make a thematic analysis of the research trends of studying serious games in the field of educational sciences in Iranian and internationally. In this thematic analysis, finally 1 Iranian article and 24 international articles were extracted from reputable scientific journals in the field of educational sciences. Then, these articles were analyzed in terms of methodology, type of study, studied variables and technologies used.

 The result of a single article of Iranian research is that its method is quasi-experimental, its implementation approach is quantitative, its tools are systematic registration, its sampling method is available, its subject is students, its subject level is higher education and its analysis methods are Mann-Whitney U test and T-test. The type of study of this research is design. The variables studied in this study are: training, oral presentation, eye contact, motion and displacement during, time management. Finally, the technologies used in this research are two technologies, HTC-VIVE virtual reality and computer.

In the methodological analysis of international serious game research, seven different sections (method, approach of implementation, tools, sampling method, subject, subject levels and analysis method) were considered. In the method section, the dominant method is qualitative and combined method. In the implementation approach section, experimental, quasi-experimental methods and systematic literature review are the most dominant approaches. In the tools section, the most widely used tool is the questionnaire, and test, interview, examination of documents (libraries) and observation are the next ranks. In the sampling method section, non-randomized sampling is above average and randomly sampling methods are below average and no research has used multiple sampling method so far. In the subject section, like a single article of Iranian research, students have the highest repetition of the subject in research. In the subject levels section, international serious game studies focus more on the secondary education level and less attention is paid to other levels (Preschool, Elementary, Higher education, Elderly). Also in the analysis method section, by examining the analysis methods, it is clear that the most widely used methods of analysis of international serious game research are T-test, ANOVA and ANCOVA.

In terms of study type, most international researches (above average) are of explore type and less research is done in explain and design type. In terms of the studied variables, the attention of researchers in international research is more on the variables (learning, motivation, engagement, knowledge, behavior, feedback, performance, training, skill, design, challenge, control, interaction, experience, tasks, presence). In terms of technology, the focus of most international studies on the use of technology is on computer technology, and little attention has been paid to other technologies (mobile, web, console, virtual reality and all technologies).

The overlaps of the a single article of Iranian research with international research are as follows: In theme 1, methodology; Quasi-experimental method, quantitative approach, system registration tool, non-randomized sampling method, student subject, higher education subject level and T-test analysis method, in theme 2, type of study; Of design type, in theme 3, the studied variables; training variable, in theme 4, technology used; Computer technology.

XII. Implications for future research
There are certainly many implications for future research.

1. Given that the predominant method of international serious game research are qualitative, combined methods, and use more experimental methods, future Iranian researchers should also use these methods in their research to increase the quality of their studies and their generalizability. Iranian researchers should also try to use different tools (tests, questionnaires, interviews, observation and video recording) in their research and avoid excessive use of questionnaires alone. International researchers should also reduce their emphasis on non-randomized sampling methods and focus more on randomly sampling methods in order to have a more standard and generalizable subject. Iranian researchers should also note that in their research, in addition to students, use various other subjects (such as teachers, masters, principals, game experts and creators, patients, Subject-matter expert and people and children with disabilities (mental retardation, autism, ADHD, blindness, etc.)). Also, the use of serious games at different education levels in Iran (Nursery school, Elderly) causes more teachers, professors and researchers to enter this field and provide a better platform for the development of serious games in Iran. Therefore, it is suggested that more serious games and research be used and done at different subject levels. This suggestion is also made to international research.

2.
Since most international researches are of explore type, it is suggested that researchers study in two other types of explain and design, in order to fill more research gaps and examine them. This application of all three types of studies should also be considered by Iranian researchers.

3.
From the researches, it is clear that some variables have been studied a lot and some have been considered very little or not at all, and the reason is probably the novelty of the research subject. So, what emerges from the results of the variables studied in international research, and is suggested to Iranian researchers, is that the vacancy of variables such as (learning, motivation, engagement, knowledge, behavior, feedback, performance, training, skill, design, challenge, control, interaction, experience, tasks, presence) is very empty in Iranian research and Iranian researchers in the field of educational sciences need to pay more attention to these variables in their research.

4.
Future Iranian researchers and even international future researchers should try to make more use of other technologies or platforms (such as mobile, web, console, virtual reality) in addition to computers.
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