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The increasing use of Augmented Reality (AR) in physics learning has led 

to a growing body of research, yet studies systematically mapping its 

development remain limited. This study aims to examine the publication 

trends and research patterns of AR-based physics learning from 2013 to 

2023 using a bibliometric approach. A total of 260 documents were retrieved 

from the Scopus database and analyzed using VOSviewer and Microsoft 

Excel. The analysis covered annual publication growth, document types, 

publication language, leading countries, institutions, authors, and research 

networks. The results show that research on AR-based physics learning has 

increased steadily, reaching its peak in 2022. Most of the publications are 

conference papers, and all documents were published in English. Indonesia 

appears as the most productive country, with Jakarta State University and 

Bakri identified as the leading institution and author, respectively. Network 

visualization reveals eight interconnected research clusters, indicating 

strong collaboration and thematic linkages in this field. These findings 

provide an overview of the global development of AR-based physics 

learning research and may serve as a reference for future studies in 

identifying research directions and collaboration opportunities. 
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INTRODUCTION 

From 2001 to the present, the world has entered the 21st century, a time of rapid technological and 

information development (Kristiani et al., 2017). The development of science and technology in the era of 

the Industrial Revolution 4.0 presents a major challenge for humanity and can help develop world education 

in Indonesia. Education in the era 4.0 is one way to use the phenomenon of digitalization in everyday life, 

where in education 4.0, there is interaction between humans and machines in solving problems and finding 

new innovations (Susanti, 2019; Badu & Ikbal, 2020). Based on the Republic of Indonesia Law No. 20 of 

2003, it states that Education is a conscious and planned effort to create a learning atmosphere and learning 

process so that students actively develop their potential to have spiritual and religious strength, self-control, 

personality, intelligence, noble morals, and skills needed by themselves, society, nation, and state. 

According to Ki Hajar Dewantara, education is an effort to advance the growth of children's character (inner 

strength and character), mind, and body. Education, as a process of developing human resources to acquire 

optimal social skills and individual development, establishes a strong relationship among the individual, 

the public, and the cultural environment (Abraham, 2013).  

One of the uses of technology in education is the use of Augmented Reality technology in learning. 

Augmented Reality (AR) is a technology that visually enhances the real-world environment by projecting 

computer-generated information into the eye. With Augmented Reality technology, users can see the real 

world around them with the addition of virtual objects generated by a computer or its supporting devices. 

Augmented Reality can be used on mobile phones running the Android operating system because the 

Android system supports the digital-era learning strategies used by teachers today. The use of AR as a 

learning medium can enhance the learning process by making it more interactive and interesting, thereby 

improving students' critical thinking skills (Retnaningtiyas et al., 2021). The use of Augmented Reality 

technology in the learning process has advantages and disadvantages. Ilmawan Mustaqim et al. (2017) 

stated that Augmented Reality (AR) offers several key advantages, including enhanced interactivity, high 
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operational efficiency, and broad cross-media implementation. Additionally, it features simplified object 

modeling, minimal asset requirements, cost-effective production, and user-friendly operation. Meanwhile, 

according to Mustaqim et al. (2017), Augmented Reality has several drawbacks, including sensitivity to 

viewing angles, a limited number of developers, and high memory requirements on the host device. 

Physics is a science that discusses and studies the basic principles of the universe and can also be said 

to be a science that discusses the most fundamental world (Serway, 2014). Physics is one of the fundamental 

sciences because it is needed to study other fields. However, physics is still considered difficult to 

understand. In learning physics, students are required to engage in experimental activities to develop their 

thought processes because, in essence, they do not study the finished product or final result (Hikmah & 

Jauhariyah, 2021; Nadiya et al., 2016). Based on the description above, Augmented Reality can be utilized 

in the learning process because it supports more interactive learning, one example being Physics Learning. 

Augmented Reality is one technology currently under development; teachers must be able to adapt to these 

developments. 

Based on several relevant studies, it was found that the development of Augmented Reality-based 

Physics Learning can improve conceptual understanding (Ismail, 2021; Chaeranti et al., 2018; Sumardani 

et al., 2013), improve the flow of student experience (Jie Chao et al., 2015). Several studies also show that 

Augmented Reality-based physics learning can improve learning outcomes (Maria, 2014; Tzung-Jin Lin et 

al., 2013; Hsin-Yi Chang et al., 2014; Su Cai et al., 2013), increase learning motivation (Anabel et al., 2015; 

Kusniati et al., 2021; Budiarti et al., 2021), and improve performance assessment (Murat, 2016; Ibisono et 

al., 2020; Socrates & Mufit, 2021; Cai et al., 2017). Several studies have shown that Augmented Reality-

based physics learning positively influences the learning process. This study conducts a bibliometric 

analysis of the implementation of Augmented Reality (AR)-based physics learning, aiming to provide a 

comprehensive description of global developments from 2013 to 2023, using VOSviewer  to map 

distributions and present statistical data. The research is guided by several key questions: (a) how the 

development of publications in this field is characterized in terms of document quantity, types, and 

language; (b) which countries, institutions, and researchers rank within the top ten publications both 

globally and specifically in Indonesia; (c) how the thematic development map is visualized through 

VOSviewer ; and (d) how the author-based visualization maps the collaboration and contribution networks 

within the field.  

 

RESEARCH METHOD 

This research is a literature review that analyzes the implementation of Augmented Reality-based 

physics learning from 2013 to 2023 using a bibliometric method with a qualitative approach. Bibliometrics 

refers to the analysis of scientific literature using statistical and mathematical techniques (Desiriah & 

Setyarsih, 2021; Ningsari et al., 2021; Yanuarti & Suprapto, 2021). The term “bibliometrics” was first 

introduced by Alan Pritchard in 1969 to describe studies that quantitatively analyze written communication 

in science (Pritchard, 1969; Parra-González et al., 2020). 

This study used secondary data retrieved from the Scopus database. The data were collected using the 

following search string: TITLE-ABS-KEY (“augmented reality” AND “learning”) AND (PUBYEAR > 

2013 AND PUBYEAR < 2023), which was used to identify publications on the use of augmented reality 

in learning during 2013–2023. The retrieved records were exported from Scopus in CSV format for further 

processing. Microsoft Excel was used to organize the data into tables and graphs, while VOSviewer  was 

employed to visualize bibliometric networks and publication maps. The following flowchart summarizes 

the bibliometric research procedure. 
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Figure 1. Flowchart Bibliometric Analysis 

Data were obtained from Scopus using the keyword "Augmented Reality in Learning" for the period 

2013-2023, reflecting the technology development era in learning. According to Moed et al. (2016), Scopus 

provides more consistent, curated, and easily exported data, making it more suitable for bibliometric 

analysis and mapping using VOSviewer. The period 2013–2023 was selected because it represents a 

complete and stable ten-year publication window. Data for 2024 and later years were not fully 

indexed in Scopus at the time of data collection, potentially leading to incomplete and biased 

bibliometric results. The data obtained from Scopus were saved in CSV format and analyzed using 

Microsoft Excel and VOSviewer to generate tables, graphs, and bibliometric maps (Desiriah & Setyarsih, 

2021; Yanuarti & Suprapto, 2021). Data mapping was employed to review the literature statistically. The 

data obtained were mapped into several categories, namely: (a) the development of publications on the 

implementation of Augmented Reality-based physics learning in terms of the number, type, and language 

of published documents; (b) Countries, institutions, and researchers included in the top ten publications on 

the implementation of Augmented Reality-based physics learning in the world and Indonesia; (c) 

VOSviewer visualization of the publication development map; (d) VOSviewer visualization of the 

publication development map based on authors. 

 

RESULTS AND DISCUSSION  

Results Publication, Source Language, and Document Type 

Based on the Scopus database with the keyword "Augmented Reality in Physics Learning", there are 

260 documents found related to research on Augmented Reality-based physics learning in the period 2013-

2023. The graph of the development of publications on Augmented Reality-based physics learning research 

is shown in Figure 2. From the figure, it is evident that research on Augmented Reality-based physics 

learning is increasing. Starting in 2013, there were 3 research publications, and this number increased 

twofold in 2015. The graph continues to increase every year, until in 2022, research on Augmented Reality-

based physics learning is at its highest position with 52 publications. According to the Scopus database, 

which amounts to 260 documents on Augmented Reality-based physics learning publications, all 

publications use English 

 

Determination of Research Topics about Augmented Reality in Physics 
Learning 

Data collection from Scopus 

CVS data storage is then processed using VOSviewer and Microsoft Excel. 

Data presentation and analysis using bibliometric 
analysis 

Conclusion 
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Figure 2.  Amount Document Publication Learning Physics Based Augmented Reality in 2013-2023 in 

Scopus 

The number of publications by publication type is shown in Figure 3. The publication document type 

is dominated by conference papers with 158 documents. This is followed by articles, conference reviews, 

and book chapters, which are the least published documents. 

 

 

Figure 3. Publication Learning Physics Based Augmented Reality from 2013 to 2023 Based on 

Publication Document Type in Scopus 

According to the Scopus database, Indonesia is the country with the most publications on Augmented 

Reality-based physics learning, with 61 publications during 2013-2023. This is followed by the United 

States with 36 published documents. The top ten countries that published publications on Augmented 

Reality-based physics learning are shown in Figure 4. Indonesia has the most publications. Position first 

globally, with two institutions in Indonesia ranked first and fifth in the top ten institutions publishing 

research on Augmented Reality-based physics learning. The number of published documents from the top 

ten institutions conducting research on Augmented Reality-based physics learning during 2013-2022 is 

shown in Figure 5. Jakarta State University is in first place with 32 publications, and Surabaya State 

University is in fifth position with 5 publications. 
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Figure 4.  Country Publisher Publication Learning Physics Based Augmented Reality Scopus Indexed 

2013-2023 

 

 

Figure 5. Institution Publisher Publication Learning Physics Based Augmented Reality Scopus Indexed 

2013-2023 

The productivity of the top ten researchers in Augmented Reality-based physics learning in the period 

2013-2023 indexed by Scopus is shown in Figure 6. Researchers from Indonesia, including Bakri, have 

published 14 documents and ranked first in research productivity. Followed by writer Muliyati, Kuhn, 

Kapp, Thees, Radu, Schneider, Vidak, Suprapto, and Permana. 
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Figure 6. Productivity Researchers Learning Physics-Based Augmented Reality Year 2013-2023 Scopus 

Indexed 

Visualization Trends Study Learning Physics Based Augmented Reality Assisted by VOSviewer 

Software Indonesia 

Figure 7 is a visualization of research trends in Augmented Reality-based physics learning assisted by 

VOSviewer software using the Scopus database of 260 documents related to research in Augmented 

Reality-based physics learning in 2013-2023. Based on visualization found a number of parameter or 

relatedness between subject on learning variables physics Augmented-based Reality, In picture It is known 

that Augmented Reality-based physics learning in the world indexed by Scopus has produced four color 

clusters, namely the first cluster is red, the second is green, the third is blue and the fourth is yellow, with 

the dominant color clusters being red, yellow and blue. 

 

Figure 7.  Visualization VOSviewer Map Development Publication Learning Physics Augmented 

Reality-Based Research in 2013-2023 in Scopus 

Based on the image, the green cluster represents a subject classification of issues encountered in 

Augmented Reality-based physics learning. This is reinforced by the presence of the subjects of mobile 

devices, Pandemic, Physics Teacher, and so on. Meanwhile, the yellow cluster classifies subjects for 

developing Augmented Reality-based physics learning in the school environment. Matter. This can be 
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proven with existing subjects, such as high school, implementation, effectiveness, ability, student 

worksheet, and so on. The blue cluster classification is based on the development of Augmented Reality-

based physics learning in the community. This opinion can be strengthened by the discovery of the words 

Indonesia and user in the analysis. VOSviewer . On classification cluster red found subject experiment, 

group, and interactions that can be concluded from the implementation of Augmented Reality are used to 

train students' science process abilities. 

 

Figure 8. Visualization VOSviewer Augmented Reality Technology in Learning Physics 

Based on Figure 8, Augmented Reality Technology is related to physics learning, the learning process, 

and mobile devices. Augmented reality technology has been applied in education, especially in physics 

instruction. AR technology is utilized in Android-based learning media (Ambarwulan & Muliyati, 2016). 

Based on a visualization of Augmented Reality-based physics learning trends, the author found that 

the Augmented Reality approach is implemented through various models in physics learning. Figure 9 is a 

VOSviewer visualization of several learning models: project models, experiments, case studies, and 

inquiry. Research conducted by Rosida in 2019 shows that implementing a guided inquiry learning model 

enriched with augmented reality enhances learning. Reality is effective for increasing results. Study 

participants are educated. Then, in the year 2021, there is Bramastia, which found that implementation 

technology, Augmented Reality, can train students' thinking skills. 

 

 

(a)  (c) 



Rusmaya et al., 2026 

DOI: 

 

17 
 

 

Studies in Bibliometrics of Education and Technology  
https://scie-journal.net/index.php/SiBET 

 

 

(b)  (d) 

Figure 9. Visualization VOSviewer with Model (a) Project (b) Experiment (c) Studies Case (d) Inquiry 

Based on Figure 10, Augmented Reality-based physics learning at the school level (both the learning 

content and the learning process) is also used as a preparation for students to go to college. Based on the 

VOSviewer visualization, both physics course subjects and the learning process are in the less complex 

category, as evidenced by the minimal relationships between the subjects. However, Augmented Reality-

based physics learning is used to improve the skills of science. As shown in the picture, it is known that 

physics learning has a relationship with skills, or in some sources, the implementation of Augmented 

Reality is used to train each student to apply their knowledge in everyday life or the world of work. 

 

(a)                                               (b) 

Figure 10. Visualization on VOSviewer  (a) Subject Physics Learning (b) Learning Process 

Based on the VOSviewer subject analysis shown in Figure 11, AR technology relies on multiple 

connection methods, including Wi-Fi and the internet. However, learning that relies on an internet 

connection can only be optimally utilized in urban areas or areas with good internet access. Matter. This, 

of course, is not valid for regions with poor internet connectivity. Augmented Reality (AR) technology is 

an animation technology that can make learning more fun when used with a smartphone. The use of AR 

technology is expected to shape children's tendency toward direction-based activity learning, with a positive 

impact. Maximizing the role of smartphones as a learning medium is an excellent way to manage children's 

playfulness and transform it into a fun, independent learning activity. 
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(a)                                                            (b) 

Figure 11. Visualizations on VOSviewer  (a) Mobile Device Subject (b) Subject Internet 

Visualization of Augmented Reality-Based Physics Learning Research Trends Assisted by VOSviewer  

Software Based on the Author 

 

 

Figure 12. Visualization VOSviewer Map Development Publication Learning Physics Augmented 

Reality-Based Research in 2013-2023 in Scopus 

Figure 12 shows a visualization of the development map of Augmented Reality–based physics learning 

research publications based on researchers. The figure presents leading researchers and their clusters, 

provided that each researcher has published at least five documents. The visualization shows that Bakri, 

Muliyati, and Kapp are the most dominant researchers. Bakri has published 14 documents with a link 

strength of 18, while Muliyati has also published 14 documents with the same link strength. Huang has 

published 13 documents with a link strength of 17, whereas Kapp has published 7 documents with a link 

strength of 14. These results indicate that the research conducted by Bakri, Muliyati, and Kapp is closely 

related. 

Based on data from VOSviewer, the visualization of the development map for Augmented Reality–

based physics learning publications shows eight clusters. These clusters are presented in Table 1, which 

shows the Augmented Reality–based physics learning research clusters published in Scopus from 2013 to 

2023, organized by researchers. 
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Table 1. Cluster Study Physics Learning Based Augmented Reality in Scopus. 

Cluster Researcher Name 

1 Kapp 

2 Bakri 

3 China 

4 Radu 

5 Minister 

6 Suprapto 

7 Vidak 

8 Wibowo 

 

CONCLUSION 

This bibliometric study investigated the development of Augmented Reality (AR)–based physics 

learning research from 2013 to 2023, addressing four research questions. First, in terms of publication 

trends, document types, and language, the results show that research on AR-based physics learning has 

grown significantly over the last decade, reaching its peak in 2022 with the highest number of publications 

indexed in Scopus. The dominant document types were conference papers, followed by journal articles, 

conference reviews, and book chapters, and all publications were written in English. 

Second, regarding the top contributing countries, institutions, and researchers, Indonesia emerged as 

the most productive country in AR-based physics learning research. Jakarta State University ranked as the 

most productive institution, while Bakri was identified as the most prolific researcher, indicating 

Indonesia’s strong contribution to this field of research. 

Third, the VOSviewer visualization of the publication development map revealed that AR-based 

physics learning research is clustered into several thematic groups: physics learning, learning processes, 

mobile devices, and educational applications. This indicates that AR technology has been widely applied 

in education, particularly in physics learning, using various instructional models such as project-based 

learning, experiments, case studies, and inquiry-based learning. 

Fourth, the VOSviewer author-based visualization showed that researchers such as Bakri, Muliyati, 

and Kapp play central roles in the research network. The existence of eight interconnected clusters indicates 

a strong collaboration structure and thematic linkage among researchers in AR-based physics learning. 

Overall, this study demonstrates that AR-based physics learning is a rapidly developing research area 

with strong international and national contributions, especially from Indonesia. These findings provide 

important implications for future researchers to further explore and develop AR-based physics learning to 

enhance learning effectiveness and innovation in physics education. 
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