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Abstract: The use of Virtual Reality (VR) is rapidly gaining popularity, particularly in the educational sector.
VR is now widely recognized as an effective tool for enhancing the learning process. This is primarily because
VR is capable of stimulating immersive and interactive learning experiences, which have been shown to
significantly impact the quality of education. Although virtual reality (VR) has multiple advantages in the
learning process, it is indisputable that its usage in Indonesian schools is currently limited. Therefore, a
systematic literature review has been conducted to identify and analyze previous research on the development,
benefits, and challenges of using VR in Indonesian education. The review aims to provide a foundation for
further research in optimizing the potential of VR in education in Indonesia. Utilizing a Systematic Literature
Review referred to the 2020 PRISMA guidelines, we retrieved 7381 articles from the Scopus and ERIC
databases conducted on March 27, 2024. However, only 35 articles satisfied the eligibility criteria for
subsequent analysis, employing the meta-synthetic analysis method. The research findings indicate that the (1)
use of VR in Indonesia tends to fluctuate, is mostly focused on the fields of science and technology, and is
usually implemented at the high school level; (2) Mobile VR-based HMDs technology is the preferred choice
due to its affordability, accessibility, and quality; (3) The implementation of VR has been proven to increase
student interest and motivation, hence enhancing the knowledge and effectiveness of learning; and (4)
availability of facilities and infrastructure, teacher and student readiness, completeness of material content, and
health impacts are challenges that need to be followed up. Virtual Reality (VR) has the potential to improve
education in Indonesian schools despite current challenges greatly. This research lays the foundation for future
development to maximize VR's benefits and address its limitations in the learning process.
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Introduction

The realities of the 21st century have brought about a disruptive era, where the rapid development of technology
has caused a profound impact on various aspects of life, including education. With technology advancing at an
unprecedented rate, the dynamics of learning are swiftly evolving, leading to significant transformations in the
field of education. The undeniable truth is that technology has profoundly impacted education, necessitating
significant adaptations in how we learn (McGovern et al., 2020; Sholihin et al., 2020). Quoting the term
proposed by Prensky (2001), students are currently can be classified as digital natives, who have been exposed
to the digital technology environment since birth, possess a remarkable capacity to adapt to technological
advancements, and rely heavily on digital technology in various aspects of their lives, including education
(Senadheera et al., 2024; Turner, 2015). Undeniably, incorporating digital technology in the learning process is

- This is an Open Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 4.0 Unported License,
permitting all non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

- Selection and peer-review under responsibility of the Organizing Committee of the Conference
© 2024 Published by ISRES Publishing: www.isres.org


http://www.isres.org/

International Conference on Research in Education and Social Sciences (ICRESS), August 22-25, 2024, Tashkent/Uzbekistan

imperative to remain relevant to current developments and meet the diverse needs of students in the 21st
century. Therefore, all educational stakeholders must embrace and implement the rapid evolution of technology
to enhance the learning process.

Integrating digital technology into learning and teaching activities is not only relevant to the characteristics of
students as digital natives (Elaoufy, 2023), but also has been unequivocally shown to offer significant
advantages for both students and teachers by enhancing the effectiveness and efficiency of the learning process
(Elmira et al., 2022; Rahayu et al., 2022; Sartono et al., 2022). Although digital technology in learning provides
various benefits, it should be noted that identifying, selecting, and providing appropriate technology is a
challenge for educators (McGovern et al., 2020). Staying abreast of the latest trends in education technology is
imperative for educators to ensure that they are equipped with the necessary knowledge to evaluate and select
the most suitable and effective technologies that can significantly enhance their students' learning experiences.
Therefore, educators must continuously update themselves with the latest advancements in their field to make
informed decisions about integrating technology into their teaching methodology.

Virtual Reality (VR) is an undisputedly powerful and cutting-edge technology that holds immense potential for
revolutionizing the way we learn in the 21st century. It is worth noting that education is one of the top four
fields that frequently utilizes Virtual Reality technology (Suh & Prophet, 2018). VR's main principle of
combining three-dimensional aspects, images, and sound enables it to create a simulated environment that
allows users to interact directly with the virtual world created, providing users with a sense of physical
involvement in the simulated environment (Jensen & Konradsen, 2018; Kaminska et al., 2019; Neelakantam &
Pant, 2017).

The application of Virtual Reality (VR) in a learning context is highly promising. It aligns perfectly with the
latest technological advancements and offers numerous benefits for the learning process, both cognitive and
non-cognitive (Asriadi et al., 2023; McFaul & FitzGerald, 2020). In fact, Virtual Reality technology is described
as a 21st-century learning media so that it can be an answer to changes in the learning styles of the digital native
generation (Radianti et al., 2020; Sholihin et al., 2020). Thus, Virtual Reality (VR) not only promises to
revolutionize learning approaches but also opens the door to more immersive, engaging, and adaptive learning
experiences for an increasingly digitally connected generation.

From a theoretical perspective, it cannot be denied that implementing virtual reality in the learning process
offers several significant advantages for developing educational quality. However, in the Indonesian context, the
use of virtual reality in classrooms is still lagging compared to other countries (Asriadi et al., 2023;
Widiyatmoko et al., 2023). This is confirmed by researchers' searches on the Scopus database, which found that
virtual reality research in the educational context in Indonesia in the period 2001-2023 only contained 112 out
of a total of 6,581 such research studies in the world and placed Indonesia in 17th place. This indicates a gap
between the potential of virtual reality technology in learning and the reality of its application in Indonesia. It is
imperative that if virtual reality technology delivers significant benefits in learning in Indonesia, then there
should be a marked increase in research related to this topic. In light of this gap, this systematic literature review
research aims to identify and analyze the advancements in the application of virtual reality in Indonesia.
Through this comprehensive analysis, we expect to generate valuable recommendations for the future
development of research and application of virtual reality (VR) technology in Indonesia. The primary focus of
this research is to address the following research question (RQ):

1. How is Virtual Reality (VR) research trend in the Indonesian educational context?

2. What Head-mounted displays (HMDs) technology is used in implementing Virtual Reality (VR) in
Indonesia?

3. What are the opportunities for implementing virtual reality (VR) in the learning process in Indonesia?

4. What are the limitations of implementing virtual reality (VR) in the learning process in Indonesia?

Method

This research uses the Systematic Literature Review method guided by the PRISMA 2020 guidelines (Page et
al., 2021) which is aimed at reviewing various previous research and identifying information related to the
application of virtual reality in Indonesia in a comprehensive manner. The first step, the identification of data
sources was carried out on March 27 2024 through the Scopus and ERIC databases with the following query
string (Table 1).
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Table 1. Keyword for database
Databases Number Query String

of Record
ERIC 323 "Virtual Reality" OR "VR" AND "School" OR "Classroom"
Scopus 7.058 TITLE-ABS-KEY("Virtual Reality"” OR "VR" AND "School" OR

"Classroom")

The data that has been identified is then subjected to a selection process to eliminate articles that do not meet the
criteria listed in Table 2. As a result, 300 articles are considered relevant, but only 144 articles can be accessed
openly. After identification, the selected data was then filtered to remove articles that did not meet the criteria
listed in Table 2. From the results of this filtering, there were 112 relevant articles, but only 68 articles were
freely available. The obtained articles undergo a rigorous verification process, with a specific focus on
thoroughly evaluating the abstract and full text, to determine their suitability for use in a research context. Only
articles that meet the following criteria are included: (1) relevance to the context of Virtual Reality (VR) in the
field of education in Indonesia; (2) application in the learning process. After the selection process, we have
obtained 35 articles that will serve as objects of further analysis. For complete details of the selection process,
refer to Figure 1 below.

Table 2. Eligibility criteria

Inclusion Criteria Exclusion criteria

1) The document type is a journal article or 1) Types of documents other than journal
conference paper. articles or conference paper

2) Publication in English. 2) Publication not in English.

3) Publication in January 2001 to December 2023  3) Publication other than 2001-2023

4) The research location was carried out in 4) The research location is not in Indonesia
Indonesia. or it is not clear.

| Identification of studies via databases and registers |

=
-% Records identified from™ Records removed before
i Databases (n = 7.381) screening:
£ * Scopus=7.058 Duplicate records removed
é « ERIC=323 (n=23)
¥
Records excluded by automatic
Refords screened tool
(n=17.338) (n=7.247)
A4
Reports sought for retrieval .| Reports not retrieved
= (n=111) Tl (n=43)
f
= A
Reports assessed for eligibility Reports excluded:
(n=68) —*| » Animelevant to context VR
in the field of education (n
=22)
+ Notyet applied in learning (n
=11)
¥
3 . .
i Reports of included studies
5 (n=35)
=

Figure 1. Prisma flow diagram

14



International Conference on Research in Education and Social Sciences (ICRESS), August 22-25, 2024, Tashkent/Uzbekistan

Results and Discussion

After undergoing a systematic selection process, 35 articles were obtained that meet our eligibility criteria.
Intensive identification and analysis have been conducted on these articles to produce a comprehensive
synthesis of information, specifically focusing on the utilization of virtual reality in the educational context of
Indonesia. To view the complete results of our article identification process, kindly refer to Table 3.

Table 3. List of related articles

Source EL"  Subject Types of Opportunities to Limitations in
HMDs Education Implementation
Sujarwo et al., JHS  Social Mobile Learning outcomes. Limited material coverage,
(2023) Studies VR difficulty creating content,
and Expensive cost
Safitri et al., JHS  Social Mobile Learning outcomes. Infrastructure availability
(2023) Studies VR
Asril et al, ES Islamic Mobile Motivation, interest, Not mention
(2023) Education VR and learning
effectiveness
Kurniawan et HE  Not specific Standalo  Interest and learning Infrastructure availability,
al., (2023) ne VR effectiveness Health impacts, and
Expensive cost.
Asriadi et al.,, ES Social Mobile Motivation, interest, Not mention
(2023) Studies VR and learning
effectiveness.
Sukaridhoto et VHS Telecommuni Standalo  Practice skills and Expensive cost.
al., (2023) cation ne VR knowledge
Soenarto et al., VHS Digital Mobile Practice  skills and Limited material coverage.
(2023) Engineering VR knowledge.
Widiyatmoko ~ JHS  Natural Mobile STEM literacy. Not mention.
etal., (2023) Science VR
Sukmawati et ES Natural Mobile Knowledge and Technical issues and health
al., (2023) Science VR Interest. impacts.
Setyowati et SHS History PC- Learning outcomes. Not mention.
al., (2023) Based
lasha et al., ES Cultural Mobile Motivation and literacy.  Not mention.
(2023) learning VR
Noviana et al., SHS History Standalo  Interest and Infrastructure availability
(2023) ne VR participation. and health impacts.
Buchori & JHS Mathematics  Not Learning outcomes and Not mention.
Osman, (2023) specific learning completeness
Rafiq et al, HE Electrical PC- Knowledge and Health impact and
(2022) engineering Based participation. expensive cost.
Herwin et al., ES Thematic Mobile Motivation, Limited material coverage.
(2022) VR participation, and
knowledge.
Sulisworo et ES Not Specific ~ PC- Knowledge Technical issues.
al., (2022) Based
Rohayati et al., JHS  Language Not Knowledge and Not mention.
(2022) specific language skills
Ernawati & SHS Chemistry Standalo  Learning outcomes. Limited material coverage
Ikhsan, (2021) ne VR and difficulty creating
content.
Ramansyah et ES History Mobile Knowledge and Not mentions.
al., (2021) VR learning effectiveness.
Shepa et al., SHS Physics Mobile Knowledge Infrastructure availability.
(2021) VR
Hasanudin et ES Not specific ~ Mobile Motor skills and Technical issues.
al., (2021) VR learning completeness.
Maulana & VHS Electrical Not Knowledge. Not mention.
Purnomo, engineering specific.
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(2021)
Ramansyah et JHS  Natural Mobile Knowledge and Not mention.
al., (2021) science. VR. environmental
awareness.
Monita & JHS Natural Mobile Knowledge and interest.  Difficulty creating content
Ikhsan, (2020) Science VR
Ikhsan et al., SHS Chemistry Mobile Critical thinking skills Limited material coverage
(2020) VR
Saputro & JHS  Physics Not Learning outcomes and Not mention.
Setyawan, specific.  learning completeness.
(2020)
Sholihin et al., HE Business Not Motivation, interest, Limited material coverage.
(2020) specific.  and ethical efficiency.
Juhana et al., HE Computer PC- Interest and comfort in Not mention.
(2020) engineering Based learning.
Astuti et al., SHS Chemistry Mobile Critical thinking and Infrastructure availability.
(2020) VR scientific attitudes
Kurniawati et SHS Biology Mobile Knowledge Not mention
al., (2020) VR
Suleman et al., SHS  Chemistry Mobile Motivation, interest, Not mention
(2019) VR and learning
effectiveness.

Amiati, (2019) SHS  Chemistry Mobile Knowledge Not mention

VR
Nurhadi et al., HE Language Mobile Language skills Technical issues.
(2019) VR
Bakar et al, SHS Chemistry Not Participation and Not mention.
(2019) specific creative thinking skills.
Zikky et al, JHS Natural PC- Knowledge and interest ~ Technical issues.
(2018) Science Based

Note”: ES = elementary school, JHS = Junior High School, SHS = Senior High School, VHS = Vocational High
School, HE = Higher Education

Since 2010, there has been a wave of technological disruption related to Virtual Reality (VR), with the
emergence of various innovations that have significantly changed the VR technology landscape (Anton-Sancho
et al., 2022). One of the important milestones in the development of VR was the development of Head-mounted
displays (HMDs) technology in 2013, which marked the appearance of the first version of the Oculus Rift. The
emergence of this technology not only created intense competition in the HMD market but also had a significant
impact in revolutionizing the accessibility of Virtual Reality (VR) technology as a whole. This has become a
historic milestone in expanding the reach of this technology to various fields, including education, leaving no
doubt about its unparalleled potential and impact (Jensen & Konradsen, 2018).

In the Indonesian context, the application of virtual reality (VR) technology was only discovered in 2018 when
virtual reality using an Oculus Rift was used to learn about the solar system at the junior high school level
(Zikky et al., 2018). Furthermore, in Figure 1 it is presented that the development of publications related to VR
in the Indonesian educational context shows a fluctuating trend, which can be interpreted as its application in the
learning context still not receiving serious attention. This is in line with various previous studies, which state
that the use of virtual reality in Indonesian classrooms is still very limited because it is dominated by the
entertainment sector (Asriadi et al., 2023; Habibah et al., 2021; Widiyatmoko et al., 2023). Figure 1 indicates a
significant spike in 2023, which will undoubtedly serve as a crucial impetus for promoting the adoption of VR
technology in the education sector of Indonesia.

Through analysis of Figure 2, it can be seen that the implementation of VR in the educational context in
Indonesia can be applied at various levels of education, both higher education and lower education. Previous
findings by Anton-Sancho et al. (2022) stated that the application of VR in an educational context is mainly
applied to vocational education or higher education. However, in the Indonesian context, there is a
contradiction, where vocational education and higher education are the lowest in adopting Virtual Reality (VR),
and it is precisely senior high schools that dominate the use of VR in learning in Indonesia. These differences
reflect the unique characteristics of the educational context in Indonesia. It is important to continue to observe
the trends and dynamics of the development of VR adoption in education so that understanding these
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contradictions can help in designing more appropriate strategies to expand the use of VR at various levels of
education in Indonesia.
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Figure 3. Subject area in implementation VR

When analyzed based on subjects, as illustrated in the data depicted in Figure 3, it becomes apparent that VR
has the capability to cover a wide range of subjects and is not limited to just one area of study. However, it is an
undeniable fact that the science and technology category remains the dominant area where VR is utilized, while
the social-humanities group continues to be neglected and does not receive the attention it deserves. In line with
this, previous research found that social science students experienced technical difficulties in using VR (Hagge,
2021). In contrast, science or technology students feel that using VR is effective as a better medium because it
can represent objects in their field of study (Udeozor et al., 2021). However, students in the social group also
gave a positive assessment of the use of VR, especially in increasing interest and motivation (Tarng et al.,
2023). This shows that there is potential to expand the use of VR in various fields of study, thereby ensuring that
all aspects of learning can be accommodated and benefit from this increasingly developing technology in the
educational context in Indonesia.

HMDs Types for VR Implementation in Indonesia

Virtual Reality (VR) has undergone significant advancements over the years. Currently, the most prevalent form
of VR is based on Head-mounted displays (HMDs). These devices are mounted on the user's head and generate
3D visual effects, creating an immersive simulated virtual world experience (Kaminska et al., 2019; Zhang,
2017). Before the existence of HMDs technology, the use of Virtual Reality tended to require expensive
hardware and infrastructure so that it could only be used in the context of certain industries or fields with large
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budgets (Jensen & Konradsen, 2018). This means that the application of VR in education is still very limited
due to cost constraints and the availability of less affordable devices. HMDs lower the cost of implementing
virtual reality (VR) into the classroom environment than previous-generation VR devices, but they provide an
immersive experience that is not very different (Coburn et al., 2017). The presence of HMDs technology is
crucial for the growth of VR's accessibility, enabling a broader and more innovative use of VVR in education.

25

20
20

15

10
&

3
'm B B
, 1
Standalone VR PC-Based VR  Mobile VR Not Specific

Figure 4. Trend HMDs type in Indonesia

In the application of Virtual Reality, Pallavicini et al. (2022) classify HMDs into four categories, including (1)
PC-based VR, HMDs that are connected to high-specification computers; (2) Console-based VR, HMD
connected to a particular game console; (3) Mobile VR, integrating smartphone with HMD; and (4) Standalone
VR, the most advanced HMD device because it does not require any other attachment or is known as All-in-One
HMD. In the context of the application of Virtual Reality (VR) in Indonesia, Figure 4 shows that only three
types of Head-mounted displays (HMDs) technology have been used, with Mobile VR being the most dominant,
namely 20 publications or the equivalent of 57% of the total use of HMDs in Indonesia. Compared with high-
end HMDs (PC-based and standalone VR), mobile VR does have shortcomings in the resulting immersive
environment due to limitations in processing power (Rojas-Sanchez et al., 2023). However, mobile VR is
certainly not without reason the most relevant and dominant choice of HMDs used in Indonesia. Even though
the visual quality is not as good as more expensive HMDs, Mobile VR is still able to provide an equally good
learning experience and has a high level of accessibility because it can optimize students' smartphones
(Kaminska et al., 2019; Moro et al., 2017; Papachristos et al., 2017). In other words, the advantages of more
affordable costs, a high level of accessibility, and an equally good learning experience are the arguments that are
most likely to make Mobile VR more dominantly accessed by schools and other educational institutions in
Indonesia.

Opportunities for Implementing Virtual Reality (VR) in the Learning Process

The findings in this research illustrate various opportunities for benefits from the application of Virtual Reality
(VR) to learning in Indonesia. Several publications highlight that the influence of VR tends to focus on
improving one particular aspect of learning outcomes (Safitri et al., 2023; Sujarwo et al., 2023). On the other
hand, there is research showing that the use of VR can have a more holistic impact, influencing several aspects
of learning directly (Asriadi et al., 2023; Asril et al., 2023). Figure 5 illustrates the percentage of positive
influences that emerge from the application of VR on learning in Indonesia. This data provides invaluable
insights into VR's potential in transforming learning dynamics in Indonesia.

Based on Figure 5, the knowledge aspect is the most likely to have a positive impact from the application of
Virtual Reality (VR) in education. This is certainly not surprising, various studies show that most students have
a better ability to remember what they see in VR environments, as well as experiencing higher levels of
engagement compared to traditional learning methods such as laboratory-based learning or conventional
classrooms (Kaminska et al., 2019; Shen et al., 2019; Slavova & Mu, 2018). Even though the knowledge aspect
plays an important role in the application of VR, it is important to recognise that the application of VR still
tends to focus on the cognitive and normative aspects of learning.

The mismatch between the current application of virtual reality (VR) in Indonesia and the need of educational
development is a fact that cannot be ignored. It is crucial to recognise the significance of 21st-century skills in
enabling individuals to learn, work, and thrive in a rapidly changing society (Trilling & Fadel, 2009). This
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reality creates a gap between the implementation of gamification in Indonesia and current educational
developments, considering that 21st-century skills should be a key factor for teachers in efforts to improve the
quality of teaching (Sulaiman & Ismail, 2020). Therefore, future research is expected to focus more on the
application of Virtual Reality (VR) which is oriented towards developing the skills students need in the 21st
century. This reality needs to receive further attention through research development because 21st-century skills
are the heartbeat of teachers to improve the quality of teaching along with current educational developments.

11,3%

H Knowledge
3% 24,2%

3,2%

M Interest in Learning
B Motivation
‘ 3,2%
Learning Outcomes
M Learning Effectiveness 4,8%
M Student Participation

6,5%

M Learning Completeness

0,
H Critical Thinking 16,1%
B Language Skills 8,1%

M Practice Skills

9,7% 9,7%

H Other

Figure 5. Positive Impact from Implementing VR

Limitations of Implementing Virtual Reality (VR) in the Learning Process

Some limitations or challenges accompany the potential benefits obtained through the implementation of virtual
reality (VR) in the world of education. The main limitations that need to be considered in the implementation of
virtual reality technology include a lack of understanding of user behavior in virtual environments, challenges
related to technology and costs, negative impacts on health due to dependence on computer devices, and the
need for adaptation to virtual environments (Coban et al., 2015). These various limitations also arise in the
application of VR in Indonesia as in Figure 6. The most important issue of limitations or challenges in Indonesia
is material limitations. This of course cannot be separated from creating a 3D virtual world that requires devices
and applications with sophisticated specifications, quite a long time, and qualified expertise (Fanani et al., 2021;
Plecher et al., 2019; Towey et al., 2018). This reality illustrates the complexity in transforming learning material
into visual form. To overcome this challenge, collaboration across sectors and fields of expertise is needed to be
able to present Virtual Reality (VR) that is ready to be used in learning in Indonesia.

_ Limited Material
' Coverage
14.0%

Technical Issues
11.6%

Expensive Cost

11.6%
Infrastructure — — Difficulty
Availability __Health Impact  Creating Content
7.0% 9.3% 9.3%

Figure 6. Limitations of implementing Virtual Reality (VR)
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Apart from limitations in material and technical aspects that need to be taken into account, we must also
anticipate and address any potential health impacts that may arise as VR becomes more integrated into
education. Various studies in Indonesia have shown that the application of VR triggers cybersickness, which is
characterized by feelings of nausea, dizziness and disorientation (Kurniawan et al., 2023; Noviana et al., 2023;
Rafiq et al., 2022; Sukmawati et al., 2023). In fact, these health problems occur not only in Indonesia but also
globally as a side effect of using Virtual Reality (VR) technology (Cassani et al., 2020; Chang et al., 2020;
Domingo & Bradley, 2018). Therefore, teachers and students must exercise caution and use Virtual Reality
(VR) technology prudently, despite its potential to enhance the quality of learning. If not used with care, VR can
significantly disrupt the learning experiences of students and even pose a risk to their health.

Conclusion

The application of Virtual Reality (VR) in learning in Indonesia is a relatively new concept that has not yet
received the attention it deserves. However, it is crucial to acknowledge the positive impact of implementing
Virtual Reality (VR) on various aspects of the learning process and outcomes. The application of Virtual Reality
(VR) is highly effective in increasing student knowledge, motivation, interest, and learning outcomes. In fact,
Virtual Reality (VR) technology has the adaptive flexibility to be successfully applied in various subjects and
different educational levels through the use of mobile VR-based HMDs technology. Utilizing virtual reality
technology in the learning process is an imperative response to the disruptive era of the 21st century and a
necessary adaptation to the characteristics of today's digital-native students. However, the implementation of
VR also demands serious attention to the challenges and limitations posed by material availability,
infrastructure, technical use, and potential health impacts. It is crucial to carry out further research on the
implementation of VR in the educational context in Indonesia to optimize its positive impact on the learning
process and ultimately contribute to improving the quality of education in Indonesia.

Recommendations

It is important to note that this research has some limitations, as it only covers data up to March 27, 2024, and
relies solely on Scopus and ERIC databases. Therefore, it is highly likely that there have been significant
research developments since then. To address this, future researchers may need to consider expanding the
database by including additional data sources. By doing so, they can anticipate uncovering valuable insights and
trends that may have emerged in the field. In substance, the information obtained in the research can be the basis
for subsequent research to develop Virtual Reality (VR) in the learning context in Indonesia by expanding the
application of VR to the social-humanities group subject, increasing the focus of application to vocational
education which in terms of learning needs skill practice simulations, and shifts the focus of VR applications to
developing the skills that individuals need in the 21st century. Besides that, It is crucial to take the initiative and
create an open-source platform that can efficiently facilitate the exchange of VR content development results in
learning within Indonesia. By paying attention to the limitations of existing research and implementing these
development suggestions, it is hoped that further research can make a greater contribution to understanding and
improving the application of VR in education in Indonesia.
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