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1. INTRODUCTION

The study of virtual reality in education, particularly in the teaching and learning of languages, is
gaining popularity. Since the coronavirus pandemic invaded our world, it has caused inefficiencies in our
daily lives, particularly in the areas of teaching and learning [1]. Schools are required to carry out all their
activities, both students and teachers, solely online due to the impact of the COVID-19 pandemic [2].
Furthermore, numerous governments implemented precautions to prevent the virus from spreading. It was
assigned to assure the continuity of the educational process, and educational institutions around the world
adopted online learning [3]. Virtual reality (VR) is an example of how educational media has evolved and
can be used to supplement online learning during the coronavirus pandemic [4].

Recently, VR has been suggested as a potential topic in education, specifically in teaching and
learning. The main purpose of this article is to give investigation towards the trends of VR in learning from
various fields by utilizing related publications and internet searches. It is generally accepted that VR is an
example of how educational media has evolved and can be used to supplement online learning [4]. In line
with that view, VR is considered a component of microlearning [5], which focuses on a definite topic or idea
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over a short time period [6]. It is supported by Solak and Erdem [7] that VR is defined as the use of simulated
3D environment that allows students to move around and observe objects in three dimensions from all angles.
In short, VR is one of the alternatives to assist students in learning, specifically during the pandemic era.

Reviewing previous research, the first is in the context of technology and education, specifically VR
technology, which is defined as simulated reality through 3D environment that creates people to interact and
incorporate traditional multimedia and significantly improves user immersion, particularly at the level of
visual perception [7]-[9]. This technology incorporates a variety of devices to create a realistic and
multimodal experience (for example, head-mounted displays (HMDs), motion tracking) [10], [11]. Although
VR is considered a recent media in learning [12], it is not a new concept in the realm of technology; it was
invented by John Lanier in the 1980s [8]. VR can be a beneficial addition to language teaching and learning
because it has the potential to introduce a whole new dimension to the realm of language training, resulting in
improved learning, motivation, and engagement [8], [13].

In summary, the main advantages of using VR are: i) Providing a fun teaching and learning [14]-
[16]; ii) Creating interactive environment [14], [17]; iii) Improving students’ motivation on the learning
activity [14], [16]-[23]; iv) Enhancing students’ critical thinking skills [23]; and v) Providing students with
the authentic learning material [14], [24].

Secondly, VR is being used in a variety of fields, with a focus on niche applications such as flight
simulation [25] and military training [26]-[29]. Since then, virtual reality has progressed into a variety of
industries, such as entertainment, gaming, and advertising and marketing, [8], [19], [30]. VR is also widely
used in entertainment and gaming in Indonesia due to the fact that there would be more advantages if VR
technology had been used in learning because it would greatly assist students in learning [31].

Despite the fact that virtual worlds have become more common and VR cost reduction and
innovation are still in their early stages, there are only small number of studies which have scrutinized the
VR trends for learning in various fields based on related publications and internet searches. The results can
be used to promote, design, and implement virtual reality in the education, government, and intellectual
sectors. An earlier study strongly suggests that the trend of “microlearning” publication is already in
accordance with existing and growing internet searches for “microlearning” in recent years. This research
attempts to fill this gap by reviewing actual information provided by Google Scholar, Crossref, and Google
Trends; such information includes another applicable publication discovered in the database.

As a result, the following structure is used in this paper to examine the future trends of virtual reality
for learning from various fields by analyzing actual information provided by Google Scholar, Crossref, and
Google Trends-such information having the first noteworthy publication found in the database. This study is
organized: discussing the research design and presenting the results. After that, the researchers consider the
two distinct trends namely publications and internet searches. Lastly, we discuss the findings and make
recommendations about this topic.

2. RESEARCH METHOD

This study conducted a systematic literature review (SLR) to examine the future trends of virtual
reality for learning from different fields. A systematic approach was chosen for reviewing the literature on
trends in VR for learning. Kitchenham [25] as well as Wahono [32] defined SLR as a method of
identification, assessment, and interpretation from the total of empirical research evidence to deliver clear
answers from specific research questions. In addition, this present study focused mainly on related
publications and internet searches. The current study follows the steps modified by Wahono [32] as

illustrated in Figure 1.
Planning stage Conducting stage Reporting stage

Figure 1. The stages of systematic literature review

In the planning stage, we identified the need for a systematic review, which was to examine the
global trends of VR for learning from different fields. For the conducting stage, firstly, we gathered and
selected the data from Google Scholar, Crossref, and Google Trends. Then, the data were extracted, assessed,
and synthesized by the writers. In the final stage, the data is reported in the findings section.
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To sum up, this study was done in two sets of analysis. First, it examined the trend of publication in
virtual reality for learning in various fields. The second, the internet searches trend based on virtual reality
for learning from different fields was analyzed. Additionally, from these two analyses, we probed into the
entire population of corresponding data sources. Data sources for the publication trend of VR for learning
from different fields refers to all the VR for learning from different fields relevant literature reviews in the
Google Scholar database since the year 1988 to 2022 and Crossref from 1993 to 2022. The data source for
the internet searches trends based on VR for learning from different fields refers to all google search
activities relating to VR for learning. from different fields from January 2004 to May 2022. Trends from
internet searches presented by Google Trends were only captured from 2004. Although statistical
generalizations regarding the sample under study are not practicable, we can draw analytical generalizations
about trends by reviewing all accessible data sources. All in all, this study can portray a comprehensive
overall picture of the trends of VR for learning from different fields in terms of relevant publications (from
Google Scholar and Crossref) and the internet searches taken from the period of 2004 until 2022.

2.1. Research design
2.1.1. Publication trends of VR for learning from different fields

Data from Google Scholar and Crossref were collected to better understand the publication trend.
Google Scholar is a database of abstracts and citations that includes nearly 451 titles from 97 publishers. We
also retrieved 999 publications from Crossref from approximately 124 publishers. Crossref is an international
digital object identifier (DOI) foundation-accredited DOI registration agency. It is a credible database since
the plot demonstrates that the members do, in fact, update their metadata in accordance with their
commitments. Referring to the data, we examine publication trends from four different perspectives: i) The
number of related publications over time; ii) Publication source types; iii) Word frequency analysis I: based
on titles; iv) Abstract-based word frequency analysis II.

These four perspectives were chosen because we have to conventionally incorporate to come up
with a miscellaneous and a more thorough perspectives on patterns of publication. The four viewpoints
chosen in this regard were the most convenient way to access the types of information that the database
(Google Scholar and Crossref) and could generate for the purpose. The results are transparent and
reproducible because the method used in this study is directly repeatable. Two crucial elements of systematic
literature review research are transparent and reproducible, according to Fisch and Block [33]. Furthermore, a
similar method has been used in other investigations as in the studies by [34]-[36].

2.1.2. Internet searches related to virtual reality for learning

First of first, we employed internet search analysis to get insight into trends in information claims
related to knowledge in order to examine publication trends. In other words, we did the internet search study
to gain a better understanding of how public interest in virtual reality for learning from various sectors has
changed over time. Because the results of the internet search study reflect market needs, policymakers can
use them as a reference.

In this study, we used Google Trends to search the trend of internet search in terms of “virtual
reality for learning.” A search term is defined as a keyword that a user enters into google to find information.
Google Trends is a google-developed free public web service. It displays the frequency with which specific
search terms are requested over a given time period. Google Trends is, in other words, a platform that
aggregates the popularity in Google search queries.

Researchers have widely used Google Trends data to study human behavior and user interests in a
variety of fields [37]. For example, Ginsberg [38] had revealed about the prediction of influenza epidemics
spread using data from Google Trends-even before the centers for disease control and prevention. moreover,
[39] performed the demonstration of the ways to employ Google search engine data to determine short-term
economic values indices such as consumer confidence and unemployment numbers. [40] investigated the
relevance of Google search activity and the financial education trend. Durmusoglu [41] demonstrated the
way of assessing public environmental issues using Google Trends data.

In this study, Google Trends search terms such as keywords were collected during an 18-year period
(May 2022). This chosen period corresponds to the publication analysis period undertaken above taken from
the first pertinent article discovered. The data obtained is on google search engine users’ search activity,
specifically what these users are looking for over a specific time period. Furthermore, the geographical
location parameter was set in Google Trends to “global,” so the results reflect user activities from all over the
world rather than any particular geographical region.
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3. RESULTS AND DISCUSSION

We would present the findings of our analysis in this section. The findings of the study portray a
thorough picture of global trends in virtual reality for learning from a variety of angles. The findings are
related to the publication trends of VR for learning from different fields and the internet searches related to
VR for learning from different fields.

3.1. Publication trends of VR for learning from different fields
3.1.1. The number of related publications over time

We discovered 451 related publications in total by searching on Google Scholar for publications
containing the term “virtual reality for learning” in all selected areas, for instance: article title, abstract,
keywords, and authors. Furthermore, Table 1 shows that from 1988 to 2009, the number of publications was
less than 10 per year. It started to increase from 2010 to 2018, with the number of publications not exceeding
30 per year. Then, there is an upward tendency from 2019 with 43 publications, which rises to 48
publications in 2020.

Table 1. The number of related publications on “virtual reality for learning” over time based on
Google Scholar

Year Number of publications
1990 1
1991 1
1992 4
1993 3
1994 2
1995 3
1996 3
1997 6
1998 2
1999 3
2000 3
2001 6
2002 5
2003 5
2004 4
2005 8
2006 7
2007 9
2008 10
2009 11
2010 20
2011 10
2012 6
2013 13
2014 12
2015 21
2016 19
2017 44
2018 47
2019 66
2020 72
2021 19
2022 5
Grand total 450

Contrasting to the Crossref findings from Table 2, it revealed 999 related publications in total by
searching in Crossref for publications by using the keywords “virtual reality for learning” in all selected
areas, for instance: article title, abstract, keywords, and authors. Crossref showed more publications with the
keywords “virtual reality for learning” compared to Google Scholar. Table 2 indicates the number of
publications from 1993 to 2016 constantly increased until 36 publications. In 2017, it shows that the number
of publications was approximately multiplied to 65 publications. Notably, the number of publications has
grown significantly since 2019 to present.
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Table 2. The number of related publications on “virtual reality for learning” over time based on Crossref

Year Number of publications
1993 23
1994 6
1995 10
1996 10
1997 4
1998 11
1999 14
2000 9
2001 5
2002 22
2003 20
2004 14
2005 21
2006 33
2007 19
2008 17
2009 15
2010 32
2011 34
2012 36
2013 24
2014 25
2015 23
2016 31
2017 65
2018 54
2019 125
2020 120
2021 129
2022 48
Grand total 999

3.1.2.  Source types of publication

Table 3 shows the sources of types of publication from Google Scholar and Crossref. According to
Table 3, only 2 source types of publications are found in Google Scholar. Meanwhile, the source types of
publications retrieved from Crossref are varied, such as books, dissertations, peer-review, reference-entry,
book-chapter, journal-article, posted-content, monograph, proceedings, dataset, proceedings-article,
standards, and others.

Table 3. Source types of related publications on “virtual reality for learning” based on Google Scholar
and Crossref
Database Source types of publications Grand total
B D PR RE BC JA PC M P D PA S 0
Google Scholar 429 - - - - - - - - - - 450
Crossref 5 9 22 17 307 302 11 2 3 3 308 7 3 999

Note: B (Book), D (Dissesrtation), PR (Peer review), RE (Refernce entry), BC (Book chapter), JA (Journal article), PC (Posted-

content), M (Monograph), P (Proceedings), D (Dataset), PA (Proceedings-article), S (Standard), O (Other)

Journal articles are the key source type for “virtual reality for learning” related publications. It
displays that 429 of the publications are in the form of journal articles, while only 21 are in the form of
books. There are significant variations in the source types of publications in the data acquired from Crossref.
As opposed to Google Scholar, which can only display two sources of types of publication, Crossref can
filter up to 14 categories that can be identified and only one type that cannot be detected by the system. Table
3 depicts the most common source types of publications, which include proceedings-articles, book chapters,
and journal articles, with over 300 of each. This also demonstrates that the findings of source types of
publications in the form of journal articles with the keywords “virtual reality for learning” stand out in the
two research databases.

3.1.3. Term frequency analysis I: based on the titles

Figure 2 unveils the depth of research based on 451 related publications in total by searching on
Google Scholar. The data were analyzed from an application system called “VOSviewer.” The more
concentrated the colors that appear in Figure 2, the more the research increases in number.

Trends of virtual reality for learning empirical evidence from different ... (Siti Drivoka Sulistyaningrum)
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Figure 2. Visualization topic area using VOSviewer using density visualization

To support the visualization in Figure 2, Table 4 portrays the top ten most frequently occurring
terms in the titles with the exact number. According to Table 4, the term “virtual reality” is the most
frequently found in titles based on the publications extracted from Google Scholar. As we can see in Figure
2, the term “virtual reality” emerges with the most concentrated yellow color. Followed by other terms such
as “environment” and “learning,” which are also visualized in a more concentrated yellow color than other
terms that occur less frequently. Given that a publication’s title can be used to identify its central point, work,
and situation, it also conveys a summary of its content; thus, the frequency of words found in the titles of the
identified publications can indicate trends in related research in the field of “virtual reality for learning.”

Table 4. Term frequency analysis I: based on the titles retrieved from Google Scholar

No Terms Occurrences
1. Virtual reality 204
2. Environment 87
3. Learning 86
4. Education 82
5.  Effect 38
6.  Application 36
7. Immersive virtual reality 35
8.  Student 30
9.  Virtual reality technology 28
10.  Use 23

Along with the findings from Figure 2 and Table 4, Figure 3 and Table 5 present the results of the
most frequent terms taken from the titles of the publications found in Crossref. Figure 3 shows the depth of
the research based on 999 related publications extracted from Crossref. Figure 3 draws that a new phrase
appears, namely “augmented reality,” which is frequently associated with the terms “virtual reality,”
regarding to Huang et al. [42].

Table 5 portrays the top ten most frequently occurring terms in titles with the exact number to
support the visualization in Figure 2. The top 3 terms displayed in Table 5 are virtual reality, learning, and
education, with the total occurrences ranging from 82-423. However, the least number is related to the term
“virtual” with 19 occurrences. Thus, the trends of terms that arise from titles are virtual reality, learning, and
education, which emerge with more concentrated yellow.
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Figure 3. Visualization topic area using VOSviewer using density visualization

Table 5. Word frequency analysis |: based on the titles retrieved from Crossref

No Terms Occurrences
1. Virtual reality 423
2. Learning 110
3. Education 82
4. Augmented reality 56
5. Reality 49
6. Review 39
7. Immersive virtual reality 30
8. Virtual environment 27
9. Student 26
10 Virtual 19

3.1.4.  Term frequency analysis I1: based on the abstracts

Figure 4 represents the depth of research focusing on the abstracts of 451 related publications found
through Google Scholar. An abstract is intended to display an overview of publications. The data was
evaluated using the “VOSviewer” application system. The more concentrated the colors that appear in Figure
4 indicate the research increases in number.

@ )
{5 VOsviewer

Figure 4. Visualization topic area using VOSviewer using density visualization

Table 6 provides the top ten terms discovered in abstracts to provide the actual number of the
visualization in Figure 4. The top three terms illustrated in Table 6 are virtual reality, effect, and immersive
virtual reality, which appear with the most concentrated yellow as seen in Figure 4. The term interactive
voice response (IVR), which refers to immersive virtual reality, also appears in the 9th position. To conclude,
the terms mentioned in Table 6 are the trends of related publications based on the abstracts.

Trends of virtual reality for learning empirical evidence from different ... (Siti Drivoka Sulistyaningrum)
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Table 6. Term frequency analysis I1: based on the abstracts retrieved from Google Scholar

No Terms Occurrences
1. Virtual reality 435
2. Effect 28
3. Immersive virtual reality 21
4. Reality 19
5. Performance 18
6. Virtual reality environment 16
7. Virtual reality learning environment 13
8. Augmented reality 12
9. IVR 11
10 Child 10

Figure 5 shows the results of the most frequent terms derived from the abstracts of the publications
found in Crossref, in addition to the previous findings. Additionally, Figure 5 reveals the depth of the
research based on 999 related publications extracted from Crossref. Figure 5 elaborates the variations of
terms based on the abstracts of 999 related publications extracted from Crossref.

Table 7 lists the top ten terms obtained in abstracts to offer the real number of the visualization in
Figure 5. The terms “virtual reality,” which formerly occupied the first place in Tables 4, 5, and 6, have
moved to the third position, as seen in Table 7. Instead, the words “environment” come first, followed by the
words “learning,” which come with more concentrated color.

& vosviewer

Figure 5. Visualization topic area using VOSviewer using density visualization

Table 7. Term frequency analysis 11: based on the abstracts retrieved from Crossref

No Terms Occurrences
1. Environment 160
2. Learning 109
3. Virtual reality 106
4. Student 97
5. Teachnology 83
6. Experience 69
7. Study 65
8. Education 64
9. Chapter 61
10  Participant 43

3.1.5. Internet searches related to virtual reality for learning

Figure 6 illustrates the “search volume indexes” for the terms “virtual reality for learning” from
January 1st, 2004, to May 2022. The horizontal axis in these figures indicates time. Meanwhile, the number
displays on the vertical axis, is the “search volume index.” The index shows search interest in relation to
highest point and time of the chart, which is from January 1st, 2004, to May 2022. A score of 100 indicates
the term’s highest popularity, while a score of 0 indicates no searches for the term.
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Figure 6. The search trend for the term “virtual reality for learning” from January 2004 to May 2022

As shown in Figure 6, the search activities for the term “virtual reality for learning” were highest in
the year 2005. Then, from 2006 to 2015, it remained reasonably stable at a low level before beginning to rise
in 2015 and until present, but not as high as the search activities in 2004-2005. As a result, we may infer that
virtual reality for learning is constantly on the rise as a global trend, particularly in education.

Previous research has found a strong link between online searching behavior and public interest in a
variety of social topics in the real world, such as flu prevention [38], movie visit forecasting [43], helath and
conservation topics during COVID-19 pandemic [44] and Swiss tourism demand [45]. As a result, since
2015, we believe there has been an upward trend in the search pattern for “virtual reality for learning.” As
can be seen from Figure 5, there is a growing interest in virtual reality for learning.

4. CONCLUSION

This study has identified virtual reality for learning is still rising as global trends, especially in
education. The publications from Google Scholar were found from 1988 to 2022, while Crossref showed that
the publications were taken from 1993 to 2022. The findings presented that proceedings-articles, book
chapters, and journal articles are the main source types of publication for both Google Scholar and Crossref.
Using content analysis, 451 relevant publications from Google Scholar and 999 relevant publications from
Crossref were discovered. According to the findings, virtual reality is a tremendously novel and rising global
topic that incorporates authors and connections from all over the world. Overall, the steady increase in
publications on “virtual reality for learning” (as a source of knowledge) in recent years corresponds to the
growing trend of “virtual reality for learning” Internet searches (as a practical demand). These findings
establish a reference point for promoting, adjusting, and re-aligning VR in workplace learning. This study
only includes publication patterns from 2004 through 2022, including the number of publications each year
and the source types of publications, as well as internet search trends.

ACKNOWLEDGEMENTS
We would like to thank Universitas Negeri Jakarta’s Master of English Language Education Study
Program for allowing us to have a terrific and beneficial group discussion while working on this paper.

REFERENCES

[1]  A. Herawati, U. Negeri, J. M. Suseno, J. Siti, and D. Sulistyaningrum, “Evaluation of higher education learning management
system usability using system usability scale,” in UHAMKA International Conference on ELT and CALL(UICELL), 2021, vol. 2,
no. December, pp. 2-3, [Online]. Available: https://journal.uhamka.ac.id/index.php/uicell/article/view/8292.

[2] A. E. E. Sobaih, A. M. Hasanein, and A. E. A. Elnasr, “Responses to COVID-19 in higher education: Social media usage for
sustaining formal academic communication in developing countries,” Sustainability (Switzerland), vol. 12, no. 16, p. 6520, Aug.
2020, doi: 10.3390/su12166520.

[31 W. Ali, “Online and remote learning in higher education institutes: A necessity in light of COVID-19 pandemic,” Higher
Education Studies, vol. 10, no. 3, p. 16, May 2020, doi: 10.5539/hes.v10n3p16.

[4] D. Kaminska, T. Sapinski, N. Aitken, A. Della Rocca, M. Baranska, and R. Wietsma, “Virtual reality as a tool in mechatronics
education,” in 2017 18th International Symposium on Electromagnetic Fields in Mechatronics, Electrical and Electronic
Engineering, ISEF 2017, 2017, p. 308, doi: 10.1109/ISEF.2017.8090721.

[5] M. Allela, “Introduction to microlearning,” in Commonwealth of Learning, 2021, p. 85, [Online]. Available:
http://hdl.handle.net/11599/3877.

[6] I Buchem and H. Hamelmann, “Microlearning: a strategy for ongoing professional development microcontent and
microlearning,” eLearning Papers, vol. 21, no. September 2010, pp. 1-15, 2010, [Online]. Auvailable:
openeducationeuropa.eu/en/download/file/fid/19530.

Trends of virtual reality for learning empirical evidence from different ... (Siti Drivoka Sulistyaningrum)



540

a ISSN: 2089-9823

[71
(8]
[9]
[10]
[11]
[12]

[13]

[14]
[15]
[16]
[17]
[18]
[19]

[20]

[21]

[22]

[23]

[24]
[25]
[26]
[27]

[28]
[29]

[30]

[31]

[32]
[33]

[34]

[35]

[36]

371

[38]
[39]

[40]

E. Solak and G. Erdem, “A content analysis of virtual reality studies in foreign language education,” Participatory Educational
Research, vol. spil5, no. 2, pp. 21-26, Nov. 2015, doi: 10.17275/per.15.5pi.2.3.

M. Alizadeh, “Virtual reality in the language classroom: theory and practice,” Call-Ej, vol. 20, no. September, pp. 21-30, 2019,
[Online]. Available: https://www.researchgate.net/publication/335969992.

B. Peixoto, D. Pinto, A. Krassmann, M. Melo, L. Cabral, and M. Bessa, “Using virtual reality tools for teaching foreign
languages,” in Advances in Intelligent Systems and Computing, vol. 932, 2019, pp. 581-588.

M. Carrozzino and M. Bergamasco, “Beyond virtual museums: Experiencing immersive virtual reality in real museums,” Journal
of Cultural Heritage, vol. 11, no. 4, pp. 452-458, Oct. 2010, doi: 10.1016/j.culher.2010.04.001.

D. Pinto, B. Peixoto, A. Krassmann, M. Melo, L. Cabral, and M. Bessa, “Virtual reality in education: Learning a foreign
language,” in Advances in Intelligent Systems and Computing, vol. 932, 2019, pp. 589-597.

B. Peixoto, R. Pinto, M. Melo, L. Cabral, and M. Bessa, “Immersive virtual reality for foreign language education: A PRISMA
systematic review,” IEEE Access, vol. 9, pp. 48952-48962, 2021, doi: 10.1109/ACCESS.2021.3068858.

Y. Chen, T. J. Smith, C. S. York, and H. J. Mayall, “Google earth virtual reality and expository writing for young english learners
from a funds of knowledge perspective,” Computer Assisted Language Learning, vol. 33, no. 1-2, pp. 1-25, Jan. 2020, doi:
10.1080/09588221.2018.1544151.

M. A. Al-Gamdi, “Virtual reality in TEFL context, instructors’ perspectives in a Saudi University,” English Language and
Literature Studies, vol. 9, no. 2, p. 25, May 2019, doi: 10.5539/ells.v9n2p25.

S. Ebadi and M. Ebadijalal, “The effect of Google Expeditions virtual reality on EFL learners’ willingness to communicate and
oral proficiency,” Computer Assisted Language Learning, pp. 1-25, Dec. 2020, doi: 10.1080/09588221.2020.1854311.

T. Y. Tai and H. H. J. Chen, “The impact of immersive virtual reality on EFL learners’ listening comprehension,” Journal of
Educational Computing Research, vol. 59, no. 7, pp. 1272-1293, 2021, doi: 10.1177/0735633121994291.

L. Jensen and F. Konradsen, “A review of the use of virtual reality head-mounted displays in education and training,” Education
and Information Technologies, vol. 23, no. 4, pp. 1515-1529, Jul. 2018, doi: 10.1007/s10639-017-9676-0.

M. Alemi and S. Khatooni, “The impacts of virtual reality on young efl learners’ pronunciation,” Language Related Research,
vol. 11, no. 6, pp. 449480, 2021.

M. Alfadil, “Effectiveness of virtual reality game in foreign language vocabulary acquisition,” Computers and Education, vol.
153, p. 103893, 2020, doi: 10.1016/j.compedu.2020.103893.

C. H. Chen, H. T. Hung, and H. C. Yeh, “Virtual reality in problem-based learning contexts: Effects on the problem-solving
performance, vocabulary acquisition and motivation of English language learners,” Journal of Computer Assisted Learning, vol.
37, no. 3, pp. 851-860, 2021, doi: 10.1111/jcal.12528.

Y. J. Lin and H. chun Wang, “Using virtual reality to facilitate learners’ creative self-efficacy and intrinsic motivation in an EFL
classroom,” Education and Information Technologies, vol. 26, no. 4, pp. 4487-4505, 2021, doi: 10.1007/s10639-021-10472-9.

Z. Wang, Y. Guo, Y. Wang, Y. F. Tu, and C. Liu, “Technological solutions for sustainable development: Effects of a visual
prompt scaffolding-based virtual reality approach on efl learners’ reading comprehension, learning attitude, motivation, and
anxiety,” Sustainability (Switzerland), vol. 13, no. 24, p. 13977, 2021, doi: 10.3390/su132413977.

S. Y. Chien, G. J. Hwang, and M. S. Y. Jong, “Effects of peer assessment within the context of spherical video-based virtual
reality on EFL students’ english-speaking performance and learning perceptions,” Computers and Education, vol. 146, p. 103751,
2020, doi: 10.1016/j.compedu.2019.103751.

T. Y. Tai, H. H. J. Chen, and G. Todd, “The impact of a virtual reality app on adolescent EFL learners’ vocabulary learning,”
Computer Assisted Language Learning, vol. 35, no. 4, pp. 892-917, May 2022, doi: 10.1080/09588221.2020.1752735.

B. Kitchenham and S. M. Charters, “Guidelines for performing systematic literature reviews in software engineering,” 2007.
[Online]. Available: https://www.researchgate.net/publication/302924724.

A. Lele, “Virtual reality and its military utility,” Journal of Ambient Intelligence and Humanized Computing, vol. 4, no. 1, pp. 17—
26, Feb. 2013, doi: 10.1007/s12652-011-0052-4.

X. Liu et al., “Improving English pronunciation via automatic speech recognition technology,” International Journal of
Innovation and Learning, vol. 25, no. 2, pp. 126-140, 2019, doi: 10.1504/1J1L.2019.097674.

NATO, Virtual Reality : State of military research, vol. 323, no. February. 2003.

W. R. Sherman and A. B. Craig, “Understanding virtual reality: Interface, application, and design,” Understanding Virtual
Reality: Interface, Application, and Design. Elsevier Science, USA, pp. 1-580, 2003, doi: 10.1162/105474603322391668.

A. Cheng, L. Yang, and E. Andersen, “Teaching language and culture with a virtual reality game,” in Conference on Human
Factors in Computing Systems - Proceedings, May 2017, vol. 2017-May, pp. 541-549, doi: 10.1145/3025453.3025857.

Z. Zulherman, G. Amirulloh, A. Purnomo, G. B. Aji, and S. Supriansyah, “Development of android-based millealab virtual reality
media in natural science learning,” Jurnal Pendidikan Sains Indonesia, vol. 9, no. 1, pp. 1-10, Jan. 2021, doi:
10.24815/jpsi.v9i1.18218.

Romi Satria Wahono, “A systematic literature review of software defect prediction: Research trends, datasets, methods and
frameworks,” Journal of Software Engineering, vol. 1, no. 1, pp. 1-16, 2015.

C. Fisch and J. Block, “Six tips for your (systematic) literature review in business and management research,” Management
Review Quarterly, vol. 68, no. 2, pp. 103-106, Apr. 2018, doi: 10.1007/s11301-018-0142-x.

Y. Liao, F. Deschamps, E. de F. R. Loures, and L. F. P. Ramos, “Past, present and future of Industry 4.0-a systematic literature
review and research agenda proposal,” International Journal of Production Research, vol. 55, no. 12, pp. 3609-3629, 2017, doi:
10.1080/00207543.2017.1308576.

H. D. White and K. W. McCain, “Visualizing a discipline: An author co-citation analysis of information science, 1972-1995,”
Journal of the American Society for Information Science, vol. 49, no. 4, pp. 327-355, 1998, doi: 10.1002/(sici)1097-
4571(19980401)49:4<327::aid-asi4>3.0.co;2-4.

C.-C. Wang and C.-C. Chen, “Electronic commerce research in latest decade: A literature review,” International Journal of
Electronic Commerce Studies, vol. 1, no. 1, pp. 1-14, 2010, doi: 10.7903/ijecs.898.

S. P. Jun, H. S. Yoo, and S. Choi, “Ten years of research change using Google Trends: From the perspective of big data
utilizations and applications,” Technological Forecasting and Social Change, vol. 130, pp. 69-87, 2018, doi:
10.1016/j.techfore.2017.11.009.

J. Ginsberg, M. H. Mohebbi, R. S. Patel, L. Brammer, M. S. Smolinski, and L. Brilliant, “Detecting influenza epidemics using
search engine query data,” Nature, vol. 457, no. 7232, pp. 1012-1014, 2009, doi: 10.1038/nature07634.

H. Choi and H. Varian, “Predicting the present with Google Trends,” Economic Record, vol. 88, no. SUPPL.1, pp. 2-9, 2012, doi:
10.1111/j.1475-4932.2012.00809.x.

A. Sung, K. Leong, and S. Cunningham, Emerging technologies in education for sustainable development. 2020.

J Edu & Learn, Vol. 16, No. 4, November 2022: 531-541



JEdu & Learn ISSN: 2089-9823 a 541

[41] Z. D. U. Durmusoglu, “Using Google Trends data to assess public understanding on the environmental risks,” Human and
Ecological Risk Assessment, vol. 23, no. 8, pp. 1968-1977, 2017, doi: 10.1080/10807039.2017.1350566.

[42] T.K. Huang, C. H. Yang, Y. H. Hsieh, J. C. Wang, and C. C. Hung, “Augmented reality (AR) and virtual reality (VR) applied in
dentistry,” Kaohsiung Journal of Medical Sciences, vol. 34, no. 4, pp. 243-248, 2018, doi: 10.1016/j.kjms.2018.01.009.

[43] C. Hand and G. Judge, “Searching for the picture: Forecasting UK cinema admissions using Google Trends data,” Applied
Economics Letters, vol. 19, no. 11, pp. 10511055, Jul. 2012, doi: 10.1080/13504851.2011.613744.

[44] V. Vijay, C. R. Field, F. Gollnow, and K. K. Jones, “Using internet search data to understand information seeking behavior for
health and conservation topics during the COVID-19 pandemic,” Biological Conservation, vol. 257, p. 109078, 2021, doi:
10.1016/j.biocon.2021.109078.

[45] B. Siliverstovs and D. S. Wochner, “Google Trends and reality: Do the proportions match?: Appraising the informational value of
online search behavior: Evidence from Swiss tourism regions,” Journal of Economic Behavior and Organization, vol. 145, pp. 1-
23, 2018, doi: 10.1016/j.jeb0.2017.10.011.

BIOGRAPHIES OF AUTHORS

Siti Drivoka Sulistyaningrum £:4 B8 © has been a senior lecturer in the master of English
language education program at the Universitas Negeri Jakarta (UNJ) since January 2008 till
present. She began her career as an English teacher in a preschool in 1997 and continued
through adulthood in higher education to the present. With more than 17 years of experience,
she has trained over 2000 teachers in 34 provinces of Indonesia in teacher professional
education and (PPG) and bachelor of education in frontier, outermost, and disadvantaged
regions (SM3T) programs. Since 2014, she has been interested in conducting research with
curriculum infusing CEFR, English profiling grid (EPG), character building, digital literacy,
microlearning, and research in early childhood with the montessori method. She has
performed as a speaker in workshops, seminars, and international conferences and has been
productively publishing articles in journal articles since 2015. She can be contacted at email:
drivoka@unj.ac.id.

Rizky Syahra Putri £:J B8 12 is a master’s student of English language education, Faculty
of Language and Arts at the Universitas Negeri Jakarta (UNJ). In 2018, she started to be an
English teacher in private and public Indonesian schools. She is concerned about research in
English language teaching (ELT), course content development, and information,
communication, and technology (ICT) in education. She is now pursuing her master's degree
while teaching English to young learners in an English course. She can be contacted at email:
rizkysyahraputri_1212821030@mbhs.unj.ac.id.

Atika Herawati @ B B8 © is a master’s student of English language education, Faculty of
Language and Arts at the Universitas Negeri Jakarta (UNJ). In 2018, she started to be an
assistant lecturer to create an English test for UNJ admission and has performed as a speaker
in workshops, seminars, and international conferences. She is interested in exploring research
related to English language teaching (ELT), course content development, and information,
communication, and technology (ICT) in education. Since 2019, she experienced as lead
course content development and trainer focusing on virtual reality (VR) technology. With
more than two years of contributions to digitizing education with VR, she has trained over
2500 teachers in 34 provinces of Indonesia. Currently, she becomes a research assistant
lecturer and translator as she pursues her master’s degree. She can be contacted at email:
atikaherawati_1212821040@mhs.unj.ac.id.

Sugeng Irianto B 2 has been an English senior lecturer in the study program of
Diploma and Bachelor of the Mechanical Engineering Department, Politeknik Negeri
Semarang (Semarang State Polytechnic or POLINES) since 1994 to the present. He began his
career to be an English lecturer at a private Islamic university handling some subjects of
translation, linguistics, and curriculum (micro teaching). He has been interested in the vast
area of English such as english for specific purposes (ESP), English for mechanical
engineering students, sociolinguistics, and recently in the field of discourse analysis (CA),
critical discourse analysis (CDA), and Indonesian for foreign speakers (BIPA) or teaching
Indonesia language for non-native speaker of Indonesian. He has performed some activities
concerning with his field of teaching such as a presenter in the seminars, workshops, and
conferences. He can be contacted at email: sugeng.iriyanto@polines.ac.id.

Trends of virtual reality for learning empirical evidence from different ... (Siti Drivoka Sulistyaningrum)


mailto:drivoka@unj.ac.id
mailto:rizkysyahraputri_1212821030@mhs.unj.ac.id
mailto:atikaherawati_1212821040@mhs.unj.ac.id
mailto:sugeng.iriyanto@polines.ac.id
https://orcid.org/0000-0003-3620-3320
https://scholar.google.com.tw/citations?hl=en&pli=1&user=vmKIAGkAAAAJ
https://orcid.org/0000-0001-5108-3481
http://orcid.org/0000-0002-5316-1137
https://orcid.org/0000-0003-0746-5065
https://scholar.google.com.tw/citations?hl=en&user=eiTNKl8AAAAJ

