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Sains merupakan mata pelajaran yang dianggap menantang oleh banyak siswa karena konsepnya 
yang abstrak. Teknologi Realitas Virtual Imersif (IVR) telah terbukti meningkatkan efektivitas 
pembelajaran sains dibandingkan dengan metode tradisional. Studi ini mengkaji perkembangan dan 
tren IVR dalam pendidikan sains melalui analisis bibliometrik. Data dikumpulkan menggunakan 
pencarian elektronik pada tanggal 12 Juni 2023, dengan kata kunci “realitas virtual imersif ATAU 
IVR” DAN “pendidikan sains.” Temuan tersebut mengungkap semakin banyaknya publikasi 
tentang IVR dalam pendidikan sains, dengan kesenjangan yang nyata dalam studi selama tahun 2018 
dan 2019. Karya Liu R. dkk. menonjol sebagai artikel yang paling banyak dikutip di bidang tersebut. 
Kata kunci seperti "pembelajaran virtual imersif", "IVR", dan "pendidikan sains" terus 
mendominasi lanskap penelitian. Tinjauan ini menyoroti kemajuan terkini di bidang ini dan 
mengidentifikasi arah potensial untuk penelitian di masa mendatang, yang menawarkan wawasan 
berharga tentang peran IVR dalam meningkatkan pendidikan sains. 

Abstract 

Science is a subject that many students find challenging due to its abstract concepts. Immersive 
Virtual Reality (IVR) technology has been shown to enhance the effectiveness of science lessons 
compared to traditional methods. This study examines the development and trends of IVR in 
science education through bibliometric analysis. The data was collected using an electronic search 
on June 12th, 2023, with the keywords “immersive virtual reality OR IVR” AND “science 
education.” The findings reveal a growing number of publications on IVR in science education, 
with a noticeable gap in studies during 2018 and 2019. The work by Liu R. et al. stands out as the 
most cited article in the field. Keywords like "immersive virtual learning", "IVR", and "science 
education" continue to dominate the research landscape. This review highlights the recent progress 
in this area and identifies potential directions for future research, offering valuable insights into the 
role of IVR in improving science education. 
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1. INTRODUCTION 

Immersive Virtual Reality (IVR) technology has made significant advancements across various fields 

such as engineering(Wang et al., 2018), medical science (Ammanuel et al., 2019), economics (Rocca et al., 

2020), arts and culture (Lee et al., 2020), and education (Iasha et al., 2022; Meter & Setiawan, 2023; 

Rachmadtullah et al., 2020). IVR allows users to interact with a virtual environment, offering real-time 

interaction and 3D visualizations that create a more engaging and flexible learning experience (Alpala et al., 

2022; Latifah et al., 2023). Research highlights several advantages of IVR, including enabling learning 

experiences not possible in the real world (Febriyanti et al., 2022; Radianti et al., 2020), enhancing student 

participation (Di Natale et al., 2020; Zulela et al., 2022), and improving motivation and attention levels 

(Papanastasiou et al., 2019; Sumilat et al., 2022). Additionally, IVR can reduce time, space, and cost 

constraints (Marks & Thomas, 2022; Sumantri et al., 2022), 

Science is often perceived as a difficult subject due to its abstract concepts (Iasha et al., 2020; Tomas 

et al., 2019). The learning of science can be made more meaningful if students directly interact with the 

phenomena being studied. IVR technology has been shown to be more effective than traditional methods 

in teaching abstract scientific concepts. By providing a virtual environment that visualizes complex 

phenomena, IVR helps students grasp difficult topics and visualize events that are typically invisible or hard 

to conceptualize (Setiawan et al., 2017; Tomlinson et al., 2019). 

While several reviews have examined the use of IVR in various educational contexts, only a limited 

number focus on science education specifically. Previous reviews have explored aspects such as learning 

theory in IVR design (Lui et al., 2023), the design and evaluation of VR-based learning in science (Matovu 

et al., 2022), and and the enhancement of K-12 science education with VR/AR (Zhang & Wang, 2021). 

Notably, a significant gap exists in the literature concerning the development trends of IVR in science 

education, particularly in relation to the growth of publications, citation patterns, and the evolving usage of 

keywords within this specific area. 

This study aims to address these gaps by conducting a bibliometric mapping analysis focused on 

Immersive Virtual Reality (IVR) in science education. Unlike previous reviews, this research specifically 

analyzes how the field has evolved over time through publication trends, citation data, and keyword usage. 

By utilizing the VOSviewer program for bibliometric mapping, this study offers a detailed analysis of the 

most frequently used keywords, the most cited authors and journals, and key terms that appear in titles, 

abstracts, and research keywords related to IVR in science education. This analysis not only fills a critical 

gap in the existing literature but also provides a comprehensive overview of how IVR is shaping science 

education and its future research directions. 

The research questions guiding this study are as follows: 

(a) What is the trend of publications on the use of IVR in science education? 

(b) Which are the most cited articles that publish articles on the use of IVR in science education? 

(c) What is the distribution of the most used keywords in articles about the use of IVR in science 

education? 
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2. METHOD 

2.1. Study Design 

This study was conducted using a bibliometric mapping analysis. A three-step procedure is used for 

a scientific mapping study, including literature search and data collection, screening, and eligibility(Zupic & 

Čater, 2015). The bibliometric analysis in this study is based on several criteria, such as annual publications, 

number of citations, and keywords. This study did not involve any human or animal interactions, and 

therefore no ethical approval was required. 

2.2. Data Collection 

The data was obtained through an electronic search and retrieval method on June 12th, 2023. First, 

the article data was searched on one of the international databases, Scopus (www.scopus.com). Scopus was 

chosen due to its extensive collection of research papers across multidisciplinary subjects and its high 

credibility in research indexation. 

 
Figure 1. Flowchart of literature selection. 

The keyword search was set to include the title, abstract, and keywords. The combination of search 

strings, operators, and filtering used in this study is: TITLE-ABS-KEY "immersive virtual reality OR IVR" 

AND "science education". The criteria for data inclusion were: 1) the reviewed study articles must contain 

one of the keywords in the title, abstract, or keywords, 2) the article must be written in English, and 3) the 

search period was limited to 2015-2023. The criteria for exclusion are: 1) papers published in languages 

other than English and 2) editorials, book chapters, books, corrections, brief surveys, reviews, and notes 

because they are not considered primary sources. 

Using these search keywords, we obtained 31 publications in the Scopus database, consisting of 17 

journal articles, 13 conference papers, and one other type of document. In this study, the data used only 

from journal articles (54.84%) and conference papers (41.94%). After filtering out some irrelevant 
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publications, 23 articles remained for bibliometric analysis. A flowchart of the literature selection is shown 

in Figure 1. 

2.3. 2.3. Data Analysis 

Data was downloaded from the Scopus database in research information systems (RIS) formats, 

including citation information, bibliographic information, abstracts, and keywords. Microsoft Excel and 

VOSviewer were used for data analysis and visualization(Van Eck & Waltman, 2013). As a powerful science 

mapping analysis tool, VOSviewer creates collaborative networks for various variables and keywords. Excel 

was used to analyze descriptive data, such as the trend distribution of publications on topics. 

3. RESULT AND DISCUSSION 

3.1. Research Result 

3.1.1. Publication Trends 

Figure 2 shows the distribution of publications and citations over time in the trend analysis for 

immersive virtual reality in science education. The data reveals that 23 articles published in the Scopus 

database have been cited 245 times, with an average of 10.65 citations per article and 8.17 citations per year. 

 

 
Figure 2. Distribution of articles and citations by year (2015-2023). 

Publications related to immersive virtual reality in science education began to emerge in 2017, with 

four publications and 45 citations in that year. However, there was a noticeable gap in 2018 and 2019, where 

no publications were related to immersive virtual reality in science education. This dip in publication activity 

may reflect a broader trend in educational research during these years, possibly due to shifting priorities in 

research funding, slower adoption of emerging technologies, or a focus on more traditional educational 

methods. 
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In contrast, 2020 saw a significant rise in publications, with six publications, which may have been 

influenced by the global COVID-19 pandemic. The outbreak resulted in the temporary suspension of 

traditional educational activities (Rachmadtullah et al., 2023; Tarusu et al., 2022), prompting a rapid shift 

toward online and digital learning platforms. During this transition, immersive virtual reality (IVR) emerged 

as a promising alternative, as it facilitated online learning experiences that allowed students to interact with 

virtual environments without physical contact. This shift to virtual learning has profound implications for 

educators and policy-makers, emphasizing the need for continued investment in digital tools and 

technologies that support remote and immersive learning experiences (Setiawan et al., 2022; Zawacki-

Richter, 2021). 

3.1.2. Highly Citation Document 

Table 1 presents the five documents with the highest number of citations in the field of Immersive 

Virtual Reality in Science Education. This information helps identify influential articles in the research area. 

From the top five papers, the total number of citations (C) was 208, equivalent to 84.90% of the total 

citations in this study's collection (245 citations). Notably, one article (4.35%) achieved a citation count of 

over 100, indicating its significant impact on the field. 

Table 1. Top five most cited references 
No. Author(s)&Year Document Title Publication Source C 

1 Liu, R., Wang, L., Lei, J., 
Wang, Q., Ren, Y. (2020) 

Effects of an immersive virtual reality-
based classroom on students’ learning 
performance in science lessons 

British Journal of 
Educational 
Technology, 51(6), pp. 
2034-2049 

55 

2 Makransky, G., Petersen, 
G.B., Klingenberg, S. 
(2020) 

Can an immersive virtual reality simulation 
increase students’ interest and career 
aspirations in science? 

British Journal of 
Educational 
Technology, 51(6), pp. 
2079-2097 

51 

3 Bujdoso, G., Novac, 
O.C., Szimkovics, T. 
(2017) 

Developing cognitive processes for 
improving inventive thinking in system 
development using a collaborative virtual 
reality system 

8th IEEE 
ICogInfoCom 2017 

45 

4 Cheng, K.-H., Tsai, C.-C. 
(2020) 

Students’ motivational beliefs and 
strategies, perceived immersion and 
attitudes towards science learning with 
immersive virtual reality: A partial least 
squares analysis 

British Journal of 
Educational 
Technology, 51(6), pp. 
2139-2158 

34 

5 Filter, E., Eckes, A., 
Fiebelkorn, F., Büssing, 
A.G. (2020) 

Virtual reality nature experiences involving 
wolves on youtube: Presence, emotions, 
and attitudes in immersive and 
nonimmersive settings 

Sustainability 
(Switzerland), 
12(9),3823 

23 

 
3.1.3. Co-Occurrence of Author Keywords 

This section presents the frequency of co-occurring keywords in publications related to immersive 

virtual reality in science education. Table 2 lists the ten most frequent author keywords. The analysis reveals 

that the most frequently occurring keywords are Immersive Virtual Reality, IVR, and Science Education. 

Table 2. The most frequently used keywords 
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No. Author Keywords Occ TLSa 
1 Study 19 165 
2 Immersive Virtual Reality 19 162 
3 Student 15 149 
4 Education 14 122 
5 Learning 13 120 
6 Experience 13 116 
7 Science Education 12 117 
8 IVR 10 96 

aTLS:  Total link strength 

 
The co-keyword network generated by VOSviewer visualizes the connections between these 

keywords. The map highlights the relationships between frequently co-occurring keywords, with proximity 

between nodes representing the strength of their relationship. Larger nodes indicate keywords with higher 

frequencies, underscoring their significance in the research context. 

 

 
Figure 3. The most popular author keywords as shown by co-keyword network visualization 

Using keywords in research might provide important details about related field investigations. Out 

of 746 author keywords, 27 were chosen for further examination by using a minimum occurrence criteria 

of four. Then, based on how closely connected the terms were, they were grouped into clusters, each 

represented by a different color. The concept-linked keyword groups with similar themes or subjects may 

be found using this clustering technique. 

One notable aspect of the analysis is that the size of each node in the visualization corresponds to 

the number of occurrences of the respective keyword. This means that keywords with a higher frequency 

of appearance are represented by larger nodes, highlighting their importance and relevance within the 

research context. Larger nodes serve as visual indicators of the literature's most significant and frequently 

discussed concepts or ideas. The significance of node size lies in its ability to capture the attention and 
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focus given to specific keywords visually. Researchers can quickly identify the keywords that have received 

the most attention and exploration. This information provides valuable insights into the prevailing research 

trends and the topics that have generated significant interest among scholars and practitioners. 

By analyzing the occurrence and size of nodes, researchers can navigate the vast literature more 

effectively. They can identify the most relevant and frequently discussed keywords, enabling them to focus 

on key concepts and themes in their research. This approach helps researchers to gain a deeper 

understanding of the current state of knowledge in their field and identify potential gaps or areas for further 

exploration. The data results show 4 clusters, and the most frequently used keyword is Immersive Virtual 

Reality (19 occurrences, 162 TLS). In addition, five keywords are playing widely used Study (19 occurrences, 

165 TLS), Immersive Virtual Reality (19 occurrences, 162 TLS), Student (15 occurrences, 149 TLS), 

Education (14 occurrences, 122 TLS), and Learning (13 occurrences, 120 TLS). On the map, the main 

keywords per cluster are immersive virtual learning (red cluster), education (blue cluster), students (green 

cluster), and impact (yellow). For example, immersive virtual learning is connected to science education, 

education, virtual reality, learning, students, experience, application, motivation, and others. 

  

 
Figure 4. Co-keyword network visualization: distribution of the number of articles using the keywords by year. 

Figure 4 shows the distribution of the number of articles using keywords by year. Different colors 

indicate the publication date for each article based on the keywords. The hottest topics in virtual reality 

research can be seen in this figure, such as outcomes, motivation, and participants. The findings also show 

that researchers have turned to research on these topics in recent years. 

3.2. Discussion 

This study provides a comprehensive perspective on research trends regarding immersive virtual 
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reality in science education. The growth of publications, top references, and keywords in this research can 

be examined in depth through bibliometric analysis. Publications related to immersive virtual reality in 

science education first appeared in 2017. However, there was a decrease in the number of publications in 

2018-2019, when no publications were made.  

In 2020, there was a significant increase in publications on immersive virtual reality in science 

education. One of the factors that contributed to this increase was the outbreak of the COVID-19 

pandemic, which resulted in the interruption of conventional teaching and learning activities. In response, 

education has been forced to shift from face-to-face to online learning (Debbarma & Durai, 2021; Pather 

et al., 2020; Tarusu et al., 2022). In this context, non-physical-based learning media such as immersive 

virtual reality becomes one of the attractive alternatives to enhance students' learning experience. 

The use of immersive virtual reality in science education provides many benefits. This technology 

allows students to experience a more interactive, immersive, and engaging learning experience (Iasha et al., 

2022). They can explore realistic virtual environments, conduct experiments, and directly interact with 

science objects and phenomena (Jackson & Fagan, 2000). This increases students' interest and motivation 

to learn and broadens their understanding of abstract science concepts. 

Through research focusing on immersive virtual reality in science education, we can identify the 

latest trends and developments in using this technology to enhance science learning. In today's digital age, 

where students are increasingly exposed to technology, innovative and engaging learning approaches are 

key to improving learning outcomes (Timmis et al., 2016). This study contributes to encouraging immersive 

virtual reality to support student-centered science learning and develop higher-order thinking skills. 

Furthermore, it can be observed that the average number of citations per publication varies over 

time, with the highest peak of citations occurring in 2020, with a total of 55 citations. This indicates 

significant recognition and influence of the article within the scientific community. Furthermore, the 

average number of citations per article is 10.65, which means that each article is referred to by an average 

of more than ten other scientific publications. While the average number of citations per year is 8.17, 

indicating that each article receives an average of more than eight citations yearly. 

The number of citations a scientific article receives indicates its relevance to the scientific research 

and development (Pinski & Narin, 1976). In this case, five publications had more than ten citations, 

indicating that these articles were highly influential and recognized by the scientific community. Three other 

publications received more than five citations, while the rest received less than five. This difference can be 

attributed to various factors such as the research topic, the methods used, and the impact on relevant 

research fields. 

This discovery can be attributed to recent developments in digital technology. In recent decades, 

there has been a significant increase in the use of virtual reality-based applications. This aligns with the 

increasing availability of mobile technologies such as smartphones, tablets, and cell phones that can access 

and operate virtual reality-based applications (Iasha et al., 2022; Setiawan et al., 2023). These advancements 

have opened up new opportunities in education, research, and other fields that utilize virtual reality 
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technology as a powerful tool to present information, visualize abstract concepts, and enhance the learning 

experience. 

Then, the most common author keywords in the selected articles are analyzed. In the document 

discovery process, keywords play a very important role. Good organization of the article title, abstract, and 

keywords can significantly impact the ease of finding the article. Based on the analysis of keyword 

occurrence, it was found that the keywords "learning" and "immersive virtual reality" were most frequently 

used in the articles discussing immersive virtual reality in science education. These keywords reflect the 

main focus of the study, which is the application of immersive virtual reality technology in the context of 

science learning. 

In addition, the study also revealed that the keywords "outcomes", "motivation", and "participants" 

were the most recent keywords to appear in the analyzed literature. These keywords reflect current academic 

trends in research on immersive virtual learning in science education. These terms are at the core of the 

discussion on the influence of immersive virtual reality technology on learning outcomes, student 

motivation, and participant engagement in the context of science education. 

4. CONCLUSION 

This study reviewed all journal articles on immersive virtual reality, IVR, and science education. All 

data were obtained from the Scopus database. After filtering to exclude some irrelevant documents based 

on the inclusion and exclusion criteria, 23 articles remained for bibliometric analysis. The data showed an 

increase in immersive virtual reality publications in science learning. However, in 2018 and 2019, there were 

no related studies. The work of Liu R. et al. was the most cited article among the analyzed documents. 

Keywords such as "immersive virtual learning", "IVR", and "science education" remain the trending 

keywords in this field. The suggestion for future study is to conduct a deeper analysis of these keywords. 

5. REFERENCES 

Alpala, L. O., Quiroga-Parra, D. J., Torres, J. C., & Peluffo-Ordóñez, D. H. (2022). Smart Factory Using 
Virtual Reality and Online Multi-User: Towards a Metaverse for Experimental Frameworks. 
Applied Sciences, 12(12). https://doi.org/10.3390/app12126258 

Ammanuel, S., Brown, I., Uribe, J., & Rehani, B. (2019). Creating 3D models from Radiologic Images for 
Virtual Reality Medical Education Modules. Journal of Medical Systems, 43(6), 166. 
https://doi.org/10.1007/s10916-019-1308-3 

Debbarma, I., & Durai, T. (2021). Educational disruption: Impact of COVID-19 on students from the 
Northeast states of India. Children and Youth Services Review, 120, 105769. 
https://doi.org/10.1016/j.childyouth.2020.105769 

Di Natale, A. F., Repetto, C., Riva, G., & Villani, D. (2020). Immersive virtual reality in K-12 and higher 
education: A 10-year systematic review of empirical research. British Journal of Educational Technology, 
51(6), 2006–2033. https://doi.org/10.1111/bjet.13030 

Febriyanti, R. H., Usman, H., Lustyantie, N., Iasha, V., & Setiawan, B. (2022). Utilizing Learning 
Management System in Online Writing Instruction in Higher Education: Indonesian Faculty 



Global Trend On Used Immersive Virtual Reality In Science Education…  E-ISSN: 2809-2910 

Jurnal Pendidikan Sekolah Dasar 5 (2) November 2024: 96-106 | 105 

Member Perspectives. Journal of Higher Education Theory and Practice, 22(10), 79–96. Scopus. 
https://doi.org/10.33423/jhetp.v22i10.5388 

Iasha, V., Al Ghozali, M. I., Supena, A., Wahyudiana, E., Setiawan, B., & Auliaty, Y. (2020). The traditional 
games effect on improving students working memory capacity in primary schools. ACM International Conference 
Proceeding Series. Scopus. https://doi.org/10.1145/3452144.3452269 

Iasha, V., Japar, M., Maksum, A., Yanty Siregar, Y. E., Setiawan, B., & Andayani, A. (2022). Increasing 
students’ culture literacy using virtual reality field trip model: Need analysis. Cypriot Journal of 
Educational Sciences, 17(9), 3263–3276. Scopus. https://doi.org/10.18844/cjes.v17i9.8002 

Jackson, R. L., & Fagan, E. (2000). Collaboration and learning within immersive virtual reality. 83–92. 

Latifah, N., Zulela, M. S., Sumantri, M. S., & Setiawan, B. (2023). Elementary School Teachers’ Perceptions 
of Indonesian Elementary School Textbooks: A Case Study. Journal of Higher Education Theory and 
Practice, 23(1), 63–75. Scopus. https://doi.org/10.33423/jhetp.v23i1.5782 

Lee, H., Jung, T. H., tom Dieck, M. C., & Chung, N. (2020). Experiencing immersive virtual reality in 
museums. Information & Management, 57(5), 103229. https://doi.org/10.1016/j.im.2019.103229 

Lui, A. L. C., Not, C., & Wong, G. K. W. (2023). Theory-Based Learning Design with Immersive Virtual 
Reality in Science Education: A Systematic Review. Journal of Science Education and Technology, 32(3), 
390–432. Scopus. https://doi.org/10.1007/s10956-023-10035-2 

Marks, B., & Thomas, J. (2022). Adoption of virtual reality technology in higher education: An evaluation 
of five teaching semesters in a purpose-designed laboratory. Education and Information Technologies, 
27(1), 1287–1305. https://doi.org/10.1007/s10639-021-10653-6 

Matovu, H., Ungu, D. A. K., Won, M., Tsai, C.-C., Treagust, D. F., Mocerino, M., & Tasker, R. (2022). 
Immersive virtual reality for science learning: Design, implementation, and evaluation. Studies in 
Science Education. Scopus. https://doi.org/10.1080/03057267.2022.2082680 

Meter, W., & Setiawan, B. (2023). Professional Educator in the Era of Society 5.0: Primary Education 
Alumni Competence. Journal of Higher Education Theory and Practice, 23(10), 6–16. Scopus. 
https://doi.org/10.33423/jhetp.v23i10.6177 

Papanastasiou, G., Drigas, A., Skianis, C., Lytras, M., & Papanastasiou, E. (2019). Virtual and augmented 
reality effects on K-12, higher and tertiary education students’ twenty-first century skills. Virtual 
Reality, 23(4), 425–436. https://doi.org/10.1007/s10055-018-0363-2 

Pather, N., Blyth, P., Chapman, J. A., Dayal, M. R., Flack, N. A. M. S., Fogg, Q. A., Green, R. A., Hulme, 
A. K., Johnson, I. P., Meyer, A. J., Morley, J. W., Shortland, P. J., Štrkalj, G., Štrkalj, M., Valter, K., 
Webb, A. L., Woodley, S. J., & Lazarus, M. D. (2020). Forced Disruption of Anatomy Education 
in Australia and New Zealand: An Acute Response to the Covid-19 Pandemic. Anatomical Sciences 
Education, 13(3), 284–300. https://doi.org/10.1002/ase.1968 

Pinski, G., & Narin, F. (1976). Citation influence for journal aggregates of scientific publications: Theory, 
with application to the literature of physics. Information Processing & Management, 12(5), 297–312. 

Rachmadtullah, R., Setiawan, B., Wasesa, A. J. A., & Wicaksono, J. W. (2023). Elementary school teachers’ 
perceptions of the potential of metaverse technology as a transformation of interactive learning 
media in Indonesia. International Journal of Innovative Research and Scientific Studies, 6(1), 128–136. 
Scopus. https://doi.org/10.53894/ijirss.v6i1.1119 

Rachmadtullah, R., Yustitia, V., Setiawan, B., Fanny, A. M., Pramulia, P., Susiloningsih, W., Rosidah, C. T., 
Prastyo, D., & Ardhian, T. (2020). The challenge of elementary school teachers to encounter 
superior generation in the 4.0 industrial revolution: Study literature. International Journal of Scientific 
and Technology Research, 9(4), 1879–1882. Scopus. 

Radianti, J., Majchrzak, T. A., Fromm, J., & Wohlgenannt, I. (2020). A systematic review of immersive 
virtual reality applications for higher education: Design elements, lessons learned, and research 
agenda. Computers & Education, 147, 103778. https://doi.org/10.1016/j.compedu.2019.103778 



Global Trend On Used Immersive Virtual Reality In Science Education…  E-ISSN: 2809-2910 

Jurnal Pendidikan Sekolah Dasar 5 (2) November 2024: 96-106 | 106 

Rocca, R., Rosa, P., Sassanelli, C., Fumagalli, L., & Terzi, S. (2020). Integrating Virtual Reality and Digital 
Twin in Circular Economy Practices: A Laboratory Application Case. Sustainability, 12(6). 
https://doi.org/10.3390/su12062286 

Setiawan, B., Rachmadtullah, R., Farid, D. A. M., Sugandi, E., & Iasha, V. (2023). Augmented Reality as 
Learning Media: The Effect on Elementary School Students’ Science Processability in Terms of 
Cognitive Style. Journal of Higher Education Theory and Practice, 23(10), 58–69. Scopus. 
https://doi.org/10.33423/jhetp.v23i10.6182 

Setiawan, B., Rachmadtullah, R., Nulhakim, L., Wahyudiana, E., & Iasha, V. (2022). The Utilization of 
Augmented Reality on Online Learning: The Impact for Students’ Physics Problem-Solving Ability. 2542. 
Scopus. https://doi.org/10.1063/5.0103173 

Setiawan, B., Septianto, R. D., Suhendra, D., & Iskandar, F. (2017). Measurement of 3-axis magnetic fields 
induced by current wires using a smartphone in magnetostatics experiments. Physics Education, 
52(6). Scopus. https://doi.org/10.1088/1361-6552/aa83e3 

Sumantri, M. S., Gandana, G., Supriatna, A. R., Iasha, V., & Setiawan, B. (2022). Maker-Centered Project-
Based Learning: The Effort to Improve Skills of Graphic Design and Student’s Learning Liveliness. 
Journal of Educational and Social Research, 12(3), 191–200. Scopus. https://doi.org/10.36941/jesr-
2022-0078 

Sumilat, J. M., Tuerah, R. M. S., & Setiawan, B. (2022). The Utilization of Online Media in Calculation 
Operations Mathematics Learning in Elementary School Students. Journal of Educational and Social 
Research, 12(3), 90–97. Scopus. https://doi.org/10.36941/jesr-2022-0069 

Tarusu, D. T., Sumantri, M. S., Edwita, E., Iasha, V., & Setiawan, B. (2022). Student character establishment 
in mathematics learning in elementary school during coronavirus pandemic. Cypriot Journal of 
Educational Sciences, 17(8), 2811–2822. Scopus. https://doi.org/10.18844/cjes.v17i8.7783 

Timmis, S., Broadfoot, P., Sutherland, R., & Oldfield, A. (2016). Rethinking assessment in a digital age: 
Opportunities, challenges and risks. British Educational Research Journal, 42(3), 454–476. 
https://doi.org/10.1002/berj.3215 

Tomas, L., Evans, N. (Snowy), Doyle, T., & Skamp, K. (2019). Are first year students ready for a flipped 
classroom? A case for a flipped learning continuum. International Journal of Educational Technology in 
Higher Education, 16(1), 5. https://doi.org/10.1186/s41239-019-0135-4 

Tomlinson, S. B., Hendricks, B. K., & Cohen-Gadol, A. (2019). Immersive Three-Dimensional Modeling 
and Virtual Reality for Enhanced Visualization of Operative Neurosurgical Anatomy. World 
Neurosurgery, 131, 313–320. https://doi.org/10.1016/j.wneu.2019.06.081 

Van Eck, N. J., & Waltman, L. (2013). VOSviewer manual. Leiden: Univeristeit Leiden, 1(1), 1–53. 

Wang, P., Wu, P., Wang, J., Chi, H.-L., & Wang, X. (2018). A Critical Review of the Use of Virtual Reality 
in Construction Engineering Education and Training. International Journal of Environmental Research 
and Public Health, 15(6). https://doi.org/10.3390/ijerph15061204 

Zawacki-Richter, O. (2021). The current state and impact of Covid-19 on digital higher education in 
Germany. Human Behavior and Emerging Technologies, 3(1), 218–226. 
https://doi.org/10.1002/hbe2.238 

Zhang, W., & Wang, Z. (2021). Theory and practice of vr/ar in k-12 science education—A systematic 
review. Sustainability (Switzerland), 13(22). Scopus. https://doi.org/10.3390/su132212646 

Zulela, M. S., Neolaka, A., Iasha, V., & Setiawan, B. (2022). How is the Education Character Implemented? 
The Case Study in Indonesian Elementary School. Journal of Educational and Social Research, 12(1), 
371–380. Scopus. https://doi.org/10.36941/jesr-2022-0029 

Zupic, I., & Čater, T. (2015). Bibliometric Methods in Management and Organization. Organizational Research 
Methods, 18(3), 429–472. https://doi.org/10.1177/1094428114562629 

 

 


