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Abstract   Key Words 

The aim of this research is to try to reveal the general trend in this field by 

performing a bibliometric analysis of digital game studies in the field of science 

education. Thus, it was carried out in accordance with the descriptive research 

design, which allows the data obtained from the research to be made more 

meaningful by nature and presented in a way that can be easily understood by 

other researchers who will work in the field. Within the scope of the research, 

the Web of Science (WoS) database was accessed and the keyword "digital game 

in science education" was scanned in the title. In this context, in the scan carried 

out on 14.05.2024, it was seen that there were a total of 706 studies containing 

the relevant key concept since 2005. Within the scope of the study, research on 

digital games in science education was examined in terms of content and 

bibliometrics. As a result of the analysis, features such as general trends in the 

relevant field, authors who conducted studies and the distribution of studies by 

years are shown with tables, graphs and figures. In the research, it was 

determined that the distribution of the works in WoS by years was between 

"2005-2024" and the most productive author was "Gwo Jen Hwang". It was 

determined that the most studies in the distribution according to WoS categories 

were in the "Education/Educational Research" category. It has been concluded 

that the university with the most publications on the relevant subject is "National 

Taiwan University of Science and Technology" and the country with the most 

publications is "The United States of America". According to the common word 

analysis, it was observed that the most frequently repeated keyword in the studies 

was "digital games", according to the type of publication, the most studies were 

published in the article type, and in the distribution according. 
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Introduction  

“Education is the process of bringing about a desired change in an individual's behavior through 

his or her own experiences” (Ertürk, 1997). In this process, we encounter the concept of teaching in 

order to achieve the desired goals. Erden (2007) defines teaching as "planned, controlled and organized 

teaching activities carried out in schools". An effective teaching environment must include the teacher, 

the learner, the teaching environment and elements that support this environment. The more interesting 

this environment is, the more permanent the learning will be. An individual's educational life and, 

accordingly, his status and social environment in society are affected by education (Uskan and Bozkuş, 

2019). An effective educational environment includes seeing, hearing, doing, multimedia, cooperation, 

positive motivation, low stress, and fun (Demirel, 2002). Increasing students' motivation in this 

environment makes them more willing to participate in the learning process (Spires, 2015). Games are 

a set of planned or unplanned activities that have been used in different areas of education from past to 

present, contributing to personal development, completing education and ensuring the permanence of 

knowledge (Yıldırım, 2015). “Game is entertainment that develops skills and intelligence, has certain 

rules, and helps to have a good time” (TDK). Games can strengthen bonds between people and allow 

people to have a good time. It also engages players physically and mentally, helping them develop 

various skills such as problem solving, teamwork, social interaction, concentration, memory, and 

creativity (Özyürek and Çavuş, 2016). 

Using technology in education has the potential to improve teaching and learning processes 

(Rehmat and Bailey, 2014). The transition from traditional games to digital games is a natural process 

that occurs with technological developments. In addition to having a fun time, digital games are an 

important phenomenon in which life is experienced, increases a person's creativity, strategic thinking 

skills, supports his intellectual and spiritual development, habits and character, and enables socialization 

(Sağıroğlu et al., 2022). The development of technological devices such as computers has made it 

possible to move games to digital environments. Digital games can be played on different electronic 

devices such as computers, game consoles, smartphones and tablets. They are interactive, multi-player 

games that are generally built around a story and scenario. Players control their characters, facing 

various challenges to complete certain tasks. These games can provide an interesting and entertaining 

experience for students of all ages (Uluay, 2017). 

Digital games have become a popular tool for learning in recent years. They provide a fun and 

engaging way to learn. Digital games for students improve skills such as (Ağırgöl et al., 2022); 

• Problem-solving, 

• Critical-thinking, 

• Decision-making, 

• Discovery, 

• Initiative. 

One of the most important benefits of digital games is the ability to provide instant feedback. 

This strengthens learning and encourages students to learn new things. Digital games are compatible 

with individual learning styles. This makes it an effective tool for differentiated instruction. Digital 

gaming also encourages collaboration and social interaction. It directs students to work together to 

achieve a common goal. It helps make learning more interesting (Ağırgöl et al., 2022). Factors affecting 

the spread of digital games include technological developments, the spread of mobile devices, increased 

internet access, social media, popular culture, and education. Thanks to developing technology, sound 

effects, game graphics and gameplay have become more realistic (Pala and Erdem, 2011). The spread 

of smartphones and mobile devices has accelerated the spread of digital games. Mobile devices allow 

people to play games anywhere, anytime. The spread of the Internet has enabled games to be played 

online. In this way, people all over the world can play games together (Taş and Taş, 2021). Social media 

provides a marketing and promotional platform for game developers. This has enabled digital games to 

be played by more people. Digital games have become a part of popular culture. Movies, TV programs, 

and music often reference digital games, attracting attention and contributing to their increasing 

popularity. Similarly, the use of digital games in education and learning has further promoted their 

widespread adoption. Games attract students' attention by making learning more fun (Karataş, 2014; 
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Kim, 2015). Many researchers working in the field of educational technology, regarding the use of 

digital games for learning purposes have conducted research on topics such as digital games and 

creativity (Hsiao et al., 2014), interaction (Kline, 2003) and increasing problem-solving motivation 

(Soute et al., 2010). It is clear that digital games will be beneficial to children who play games for fun 

or learning in the 21st century in terms of self-realization in areas such as learning, education and social 

interaction (Selwyn and Odabaşı, 2017). Digital games contribute greatly to child development. It can 

be said that it is beneficial for the development of skills such as strategic thinking, quick decision-

making, problem-solving and critical-thinking. All these skills have become an integral part of education 

today. Both the increasing importance given to scientific process skills and the rapidly spreading 

technological developments all over the world have also affected science education research. What has 

been done in the field and the general trend of these studies will guide future research. In this way, it is 

seen that analysis studies are necessary to increase scientific literacy, which is one of the main goals, 

and to obtain productive results from scientific research in the short term (Dölek and Koç, 2022). 

Although methods such as meta-analysis, meta-synthesis, descriptive analysis, and content analysis are 

used as analysis methods, one of these methods is bibliometric analysis used in the study. Bibliometric 

studies create solid foundations for the development and advancement of the field of science covered in 

the research, as they help researchers obtain a single-point perspective, identify knowledge gaps, 

generate new ideas for research, and determine their contributions to the field, and are distinguished 

from other analysis methods in these aspects (Donthu et al., 2021). 

Bibliometrics examines scientific publications, such as journals, books, and articles, focusing 

on aspects like “subject,” “year,” “keywords,” “number of authors,” “citations,” “common citations,” 

etc. It can be defined as a set of methods that provide some clues about the relevant discipline, field, 

subject, institutions, countries, authors and collaboration between authors by examining their 

characteristics (Al and Tonta, 2004; Ukşul, 2016; Zan, 2012). 

By examining the different bibliometric properties of studies published in an academic field 

using bibliometrics; it is possible to make comparisons on many subjects, to determine the usage rates 

of scientific communication tools, identify the most effective authors in the field, and to evaluate a 

journal (Yalçın, 2010). Bibliometric methods do not replace traditional compilation methods, but can 

be complementary. Even when used in a specific way, they can provide the researcher with useful 

information about the research field (such as important publications, authors, structure of the field, etc.). 

While bibliometric methods can be used in independent bibliometric analysis articles, they can also 

provide additional information for use in structured literature reviews (Zupic and Cater, 2015, p. 436). 

Bibliometric analysis is used in mathematical and statistical analysis of articles and theses, especially 

those belonging to certain databases. The aim of bibliometric analysis is to increase the efficiency of 

information, and for this purpose, the mobility of scientific information is examined (Yalçın and Esen, 

2016). As in many fields, bibliometric analyzes are carried out on different topics in the field of 

educational sciences. When the studies are examined, science education (Bakır et al., 2023; Demir and 

Çelik, 2020; Orhan and Aydın, 2022; Özdil, 2021; Yurdakul and Bozdoğan, 2022) and digital games 

(Ağırgöl, 2020; Akgül and Kılıç, 2020; Halaç and Öğülmüş, 2023) studies in which separate 

bibliometric analyzes were made in the fields were observed, but no bibliometric analyzes related to 

"digital games in science education" were found. Considering that science education has an important 

place in the development of countries, it seems that there is a need for qualified studies that will guide 

researchers in this field. In this context, it is envisaged that the study will guide future studies by 

conducting a bibliometric analysis of international articles published in the field of digital games in 

science education. Based on this, the aim of the study was defined as a bibliometric analysis of digital 

game-based research in the field of science education. 

Purpose of the research 

Considering the rapid increase in studies in the field of technology and science education, it is 

observed that there is a need for qualified studies in order to guide researchers in this field. It is thought 

that this research will guide future studies by conducting a bibliometric analysis of international studies 

involving digital games in the field of science education. Based on this, the aim of the research is 

determined to reveal the tendencies and trends in the field by examining digital game studies in the field 

of science education from a bibliometric perspective. 
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Within the scope of the research, answers were sought to the following questions: 

1. What are the Web of Science (WoS) categories for publications identified using the keyword 

“digital games in science education”? 

2. What types of publications are related to digital games in science education? 

3. What is the numerical distribution of studies on digital games in science education by year? 

4. What is the keyword network of studies on digital games in science education? 

5. What languages are used in the publications on digital games in science education? 

6. Who are the researchers active in the studies published on digital games in science education? 

7. Which countries are involved in the studies published on digital games in science education? 

8. Which institutions are involved in the studies on digital games in science education? 

Method  

Research Model 

This study aims to reveal the bibliometric profile of studies involving digital games in the field 

of science education. Descriptive and bibliometric analysis was conducted for this purpose. The 

descriptive analysis part of the study consists of creating frequency and percentage parts using WoS 

data. The aim of descriptive analysis is to organize and interpret the obtained findings and convey them 

to the reader. For this purpose, first the obtained data is described clearly and then these descriptions are 

explained, interpreted and examined (Yıldırım & Şimşek, 2011). In the bibliometric analysis part, which 

is the quantitative part of the study, VOS-viewer software, one of the visual mapping methods, was used. 

Bibliometric analysis reveals the dynamics, general characteristics and trends of a specific journal, 

subject or discipline (Besimoğlu, 2015). 

Data Collection 

In this study, which aims to conduct a bibliometric analysis of studies conducted in the field of 

digital games in science education, a search was conducted in the WoS database using the keyword 

“digital games in science education”. Accordingly, as of May 14, 2024, it was found that there were 706 

studies since 2005. The WoS database, with its global geographical coverage and high impact quality, 

provides researchers with access to basic metadata such as publication abstracts, references, citation 

counts, author lists, authors' institutions, countries, and journal impact factors (Brito-Ochoa et al., 2020; 

Wang et al., 2022). 

Data Analysis 

The data obtained from 706 scientific studies on “digital games in science education” in the 

WoS database were downloaded as “tab limited file” and “excel” files. Descriptive content analysis was 

conducted via the WoS website. Using the VOS-viewer 1.6.18 software program, visual maps for some 

findings were created. VOS-viewer is a software tool used to create maps based on network data, 

visualize and explore these maps. Originally designed to analyze bibliometric networks, this software 

program can be used in various network data-based studies (Tuncer et al., 2022; Van Eck & Waltman, 

2010). 

Findings  

Web of Science (WoS) Categories 

The distribution of publications on digital games in science education according to WoS 

categories is given in Table 1. As can be seen from Table 1, it was observed that the most studies were 

in the “Education/Educational Research” category (f=340). This category is followed by “Computer 

Science Interdisciplinary Applications” (f=140) and “Computer Science Software Engineering” (f=83), 

respectively. 
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Table 1. Web of Science (WoS) categories of studies on digital games in science education (WoS, 14.05.2024) 

WoS Categories Frequency (f)  Percentage (%) 

Education & Educational Research 340 34,5 

Computer Science Interdisciplinary Applications 140 14,2 

Computer Science Software Engineering 83 8,4 

Computer Science Theory Methods 82 8,3 

Computer Science Information Systems 67 6,8 

Education Scientific Disciplines 62 6,1 

Computer Science Artificial Intelligence 47 4,6 

Computer Science Cybernetics 45 4,5 

Engineering Electrical Electronic 38 3,8 

Public Environmental Occupational Health 33 3,3 

Communication 25 2,5 

Social Sciences Interdisciplinary 21 2.1 

Total 983 100 

 Publication Types 

The relationship between the studies on digital games in science education conducted to date 

and the types of publications is given in Figure 1. As observed in Figure 1, publications on digital games 

in science education have been carried out in seven different ways according to their types (Article, 

report, compilation, book chapter, editorial material, book review). In terms of publication type, the 

most published studies were articles (f=375) and reports (f=267). These publications are followed by 

compilation studies (f=59), early-stage publications (f=26) and book chapters (f=10). 

 

Figure 1. Publication types of studies on digital games in science education (WoS, 14.05.2024) 

Numerical Distribution of Publications by Year 

The numerical distribution of studies on digital games in science education by year is shown in 

Figure 2. 
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Figure 2. Numerical distribution of studies on digital games in science education by year (WoS, 14.05.2024) 

When the distribution of 706 studies on digital games in science education published between 

2005-2024 is examined by year, it is observed that the most research in the relevant field was conducted 

in 2017 (f=86) and 2022 (f=83). The number of publications between 2015-2024 (f=600) constitutes 

84% of the total publications (f=706). 

Keywords 

The distribution of keywords related to studies on digital games in science education published 

in Web of Science (WoS) is shown in Figure 3. 

 

Figure 3. Keyword network of studies on digital games in science education (WoS, 14.05.2024) 
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According to Figure 3, when the minimum number of words was selected as five among 1912 

keywords, 70 of the words met the threshold value and were grouped under five clusters. According to 

the visualized network map; digital games, game-based learning, education, gamification, learning are 

the most frequently used keywords. In addition, physical activity, health education, bibliometric 

analysis, video game, learning motivation keywords are among the least preferred. 

Publication Languages 

The distribution of studies on digital games in science education, categorized by publication 

language, is presented in Table 2. 

Table 2. Distribution of published studies on digital games in science education by publication language 

(WoS, 14.05.2024) 

Languages  Frequency (f) Percentage (%) 

English 687 97.3 

Portuguese 11 1.55 

Spanish 3 0.42 

Chinese 2 0.28 

Bulgarian 1 0.14 

Norwegian 1 0.14 

Ukrainian 1 0.14 

Total 706 100 

As seen in Table 2, published studies on digital games in science education were published in 7 

languages in total and predominantly in English (f=687). English was followed by Portuguese (f=11), 

Spanish (f=3), Chinese (f=2) and other languages (Bulgarian, Norwegian and Ukrainian). 

Researchers Active in Studies Published on Digital Games in Science Education 

 

Figure 4. Network mapping of researchers active in studies published on digital games in science education 

(WoS, 14.05.2024) 

When the network visualization map of researchers active in studies published on digital games 

in science education in Figure 4 is examined, it is observed that the author with the most publications is 

Douglas B. Clark (f=11). This author is followed by Peter Mozelius (f=8), Ann Desmet (f=7) and others 

[Haoran Xie, Di Zou and Pratim Sengupta (f=7)]. 
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Countries Active in Published Studies on Digital Games in Science Education 

 

 Figure 5. Network mapping of countries active in published studies on digital games in science education 

(WoS, 14.05.2024) 

When the network mapping of countries active in published studies on digital games in science 

education is examined, the country with the most studies is the United States (f=155). This is followed 

by Taiwan (f=72), Brazil (f=56), England (f=49), China (f=40), Spain (f=31) and Canada (f=31). 

Institutions Active in the Scope of Published Studies on Digital Games in Science Education 

 

 Figure 6. Network mapping of ınstitutions active in the scope of published studies on digital games in science 

education (WoS, 14.05.2024) 
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According to Figure 6, when the distribution of institutions active in the scope of published studies on 

digital games in science education is examined, it is observed that the university with the most 

publications is “National Taiwan University of Science and Technology” (f=25). Other universities are 

determined to be “University of Malta” (f=11), “The University of Calgary” (f=10), “Vanderbilt 

University” (f=10), respectively. 

Discussion, Conclusion and Suggestions  

In this study, scientific studies on digital games in the field of science education between 2005 

and 2024 were examined in the articles in the WoS database. When the literature was examined, it was 

seen that there was no bibliometric analysis conducted for studies that included the key concepts 

discussed in the research in the field of science education. Therefore, the study conducted has the feature 

of being the first bibliometric analysis conducted in the WoS database in the relevant field. When the 

WoS categories of the study were examined, it was observed that the studies were mostly in the 

"Education/Educational Research" category. Studies in this field have shown that digital technology, 

especially gamification, is effectively used to improve students' learning skills in science education (Gui 

et al., 2023). The use of digital games in education, especially in the context of computer memory 

principles, has been found to be more effective in improving students' understanding and motivation 

compared to non-game approaches, and the educational value and motivational appeal of such 

interventions has been demonstrated in secondary education (Yeşiltaş and Cevher, 2022). 

When the studies conducted in the field of digital games in science education were examined 

according to the type of publication, it was seen that the most studies were articles and papers. It is 

thought that the fact that studies on digital games in science education are mostly published as articles 

reflects the increasing interest in this field. A study conducted using bibliometric analysis on digital 

game-based learning in science and mathematics education revealed that the majority of the publications 

were articles that focused on increasing student motivation and participation while reducing learning 

anxiety (Pei-Ying et al., 2021). Similarly, in a study examining the use of digital games in education, it 

was determined that most of the studies were articles published in 2017 and 2018, which shows that this 

publication type is preferred in the field of digital game-based learning (Ergin and Ergin, 2022). In 

addition, a broader analysis of game-based learning in various disciplines revealed that articles were the 

primary publication type, which emphasized the importance of articles in disseminating research 

findings on digital games in education (Küçükaydın and Durmaz, 2022). 

When the scientific studies on digital games in the relevant field are examined by years in the 

context of the determined criteria, it is seen that they have gradually increased since 2005, and the 

number of studies, which was 3 this year, reached the highest number with 86 in 2017. Digital games 

started to become widespread among children and young people in 2003. In 2005, the digital game 

market developed by starting to produce new generation consoles (Karaduman and Aciyan, 2020). It is 

thought that the COVID-19 virus has been effective in the increase in studies on "digital games" in 2021. 

It is thought that the tendency towards digital games as a way of coping with problems has increased 

especially in children and young people. According to the April 2020 digital usage data published jointly 

by “We Are Social”, a global social media agency, and “Hootsuite”, a social media management tool, 

individuals spent 35% of their time playing computer or video games during the COVID-19 outbreak 

(WEB-1, 2022). Due to the increase in the use of digital gaming tools, Türkiye ranked sixth in the world, 

with 91.5% of its population playing video games, according to the January 2022 report by “We Are 

Social” (WEB-2, 2022). In this field, a study conducted by Yeşiltaş and Cevher (2022) examining the 

research trends on the use of digital games in education between 2005-2021 using the bibliometric 

analysis method reached a similar conclusion, and it was stated that the number of studies was the 

highest in 2017-2018. It is thought that the use of educational games in the education-training process 

means, in a sense, the use of technology in this process. In this context, when similar studies on the use 

of technology in the education-training process are examined, it is seen that the relevant technologies 

tend to increase in this process, especially since the beginning of the current century. For example, in 

the bibliometric analysis conducted by Hao et al., (2020) on the use of technology in teaching classroom 

dialogue, it was concluded that these technology-supported applications in the relevant field have 

increased rapidly in the last 20 years. In the bibliometric analysis conducted by Liu et al. (2017) in order 

to reveal the use of virtual reality applications in the field of education and the general trend, it was 
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concluded that the studies carried out in the relevant field have increased exponentially since 1995. In 

the study conducted by Rodríguez Jiménez et al. (2019) which carried out the bibliometric analysis of 

publications on the use of technology in higher education, it was reported that there has been a significant 

increase in the number of studies published in the relevant field in recent years on the use of technology. 

In another study aiming to conduct a bibliometric analysis of scientific studies published on educational 

technologies in the last 40 years (Chen et al., 2019), it was stated that there has been a significant increase 

in the number of studies carried out on the relevant subject especially after 2005. Although the studies 

conducted in this context are not directly related to the purpose of this study, they are considered 

important in terms of revealing that there is an increase in the use of technology in the education-training 

process over the years. In this case, it is seen that the research findings obtained overlap with the findings 

obtained in the studies conducted. 

When examining the distribution of studies on digital games in science education based on the 

number of publications per author, it is observed that Gwo Jen Hwang is the most prolific author. He is 

followed, respectively, by Douglas B. Clark, Peter Mozelius, and others, including Ann Desmet, Haoran 

Xie, Di Zou, and Pratim Sengupta. The study reached similar results with the findings of the studies 

conducted by Ergin and Ergin (2022), and Yeşiltaş and Cevher (2022). “A collaborative, game-based 

learning approach to improving students' learning performance in science courses” (Sung and Hwang, 

2013); “The effects of digital game-based STEM education on students' learning achievement: a meta-

analysis” (Wang et al., 2022) are some of Hwang's studies on digital games in science education. It is 

seen that Hwang has made a great contribution to the field in this sense. 

When the distribution of relevant studies by country is examined, the country with the most 

studies is the United States. This is followed by Taiwan, Brazil, England, China, Spain and Canada, 

respectively. Kuzu and Kuzu (2022), and Karagöz and Ateş (2022) reached similar results in their 

studies. In addition, in studies where bibliometric analysis of studies conducted in the literature and 

generally addressing the use of technology in the education-training process is conducted, it is seen that 

the leading countries are generally reported as the United States, Taiwan and China (Chen et al., 2019; 

Khan and Gupta, 2021; Liu and Zhang, 2021; Rodríguez Jiménez et al., 2019). It is thought that many 

factors such as the countries' ability to integrate technology in their education-training processes, the 

financial resources allocated to the field of education-training and the demographic characteristics of 

the country's population may be effective in the emergence of this situation. 

As a result of this distribution by country, it is seen that the distribution of published articles in 

terms of language is predominantly English. It is thought that this situation is caused by the 

region/country and university where the publications are made, as well as the fact that the mentioned 

journals accept publications in this language and that English is accepted as the language of science 

today. 

When the frequency of co-occurrence of key concepts included in publications is examined, it 

is determined that the most frequently used keywords belong to the concepts of “digital games” and 

“game-based learning”. This finding reveals that the most frequently used key concepts in studies in the 

field of digital games in science education are “digital games” and “game-based learning”. In addition, 

after these most frequently used keywords, education, gamification, learning are the most frequently 

used keywords and it is concluded that they are concepts with high connection power for relevant 

publications. Based on this, it is thought that the key concepts selected to reach relevant studies while 

conducting this study are the right choice in terms of reaching relevant publications, and it will be 

advantageous for researchers planning to conduct research in the relevant field to prioritize these key 

concepts in the literature review. 

When the distribution of studies on digital games in science education by institutions is 

examined, it is seen that the university with the most publications is the "National Taiwan University of 

Science and Technology". It is thought that the fact that Gwo Jen Hwang, who has done the most 

research in the field of digital games in science education, is also at this university and carries out his 

studies there, brings the name of the "National Taiwan University of Science and Technology" to the 

fore in this field. Similar results were reached in the studies titled "Trends in the field of digital game-
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based learning" by Karagöz and Ateş (2022) and in the study titled "Examination of studies on digital 

games: A bibliometric analysis" by Ergin and Ergin (2022). 

Limitations 

It is also important to consider some limitations within the scope of this study. In the study 

carried out in order to contribute to the relevant field, the data were obtained by first examining the key 

concepts expressed in the specified database under the title and limiting it to the studies carried out since 

2005 in the field of digital games in science education. In this context, other studies planned to be carried 

out in the field can be re-analyzed and reported outside the context of these limitations. In addition, 

another important limitation is that publications in other databases that are not included in the relevant 

database can be included in the analysis and the scope of the study can be expanded, contributing to the 

degree of generalizability of the results obtained. Another limitation can be evaluated as the year range 

in which the examination was carried out. Taking 2005 as the starting year of the examination, it is seen 

that there was no significant fluctuation in the number of publications made before the relevant year and 

that the publications containing the key concepts determined in the relevant field showed a rapid increase 

after this year. In this context, it is thought that a similar study can be carried out for the general trends 

of the subsequent publications after a while after the date of 14/05/2024 when the examination was 

carried out. On the other hand, the data were obtained by examining the relevant key concepts only in 

the title. It is thought that a similar study can be designed by performing a more comprehensive 

examination and analysis in order to reach other publications in the relevant field but not including these 

key concepts in the title. As a result, the general tendency of scientific articles published on digital games 

in the field of science education was tried to be described by using the specified keywords in the WoS 

database in the current study. It is thought that this study will guide researchers in terms of basic points 

for future studies planned to be carried out on digital games in the context of science education. 

Recommendations 

• In this study, the keyword “digital games in science education” was used in the WoS database. 

Searches could also be conducted using other relevant keywords. 

• The data in the study was obtained as of 14/05/2024 and 2005 was limited as the start year. An 

earlier date can be selected as the start year. 

• Only the WoS database was used to obtain the data. Other databases can also be used. 

• The sub-problems of the study were limited to the publication language of the studies in the 

relevant field, publication year, researchers, institutions, WoS categories, publication types, 

keywords, and countries. Research can also be conducted in other categories. 

Research and Publication Ethics 

In the study conducted, all rules specified in the “Higher Education Institutions Scientific 

Research and Publication Ethics Directive” were followed. None of the actions specified in the second 

section of the directive titled “Actions Contrary to Scientific Research and Publication Ethics” were 

carried out. 

Ethics Committee Permission 

Since no data was obtained from any living being in any way within the scope of the scientific 

study conducted, there was no need for an ethics committee decision. 
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