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Abstract—Learning can be performed in various ways and
can utilize different technologies. This paper presents a review
of current and previous research to understand the use of
virtual reality technology for learming. This paper used a
systematic literature review (SLR) as a method. Research
question (RQ) was determined in the first step. The query for
searching the previous research on popular database journals
was generated from previously created RQ. Popular journals
included IEEE Xplore, ScienceDirect, SpringerLink, Scopus,
and ACM Digital Library. Thirty-two related articles were
produced from the search, then reviewed. The study concluded
that there were four purposes of using virtual reality for
learning, two types of devices used, and two types of user
experiences.
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I. INTRODUCTION

In education, learning is the interaction process between
learner or participants with educators using some resources
in an environment to get knowledge. Learner or participant
can be anyone who wants to get knowledge. Educator also
can be anyone who has the knowledge to be shared.
Resource in learning can be anything, based on what the
subject is learned. Knowledge from learning can be new
knowledge or enhanced knowledge.

There are many methods used in learning. The classical
method or traditional class method is commonly used in
learning. Learning activities are carried out in the classroom
facilitated by an educator using some resources such as
books, presentation slides, and videos. E-learning, using
computer and internet technology, is one of the methods
offered in learning to improve participants’ performance. E-
learning offers learning that is time or location limitless. E-
learning also can accommodate various strategies and
methods of delivering learning. Discussion, problem-based
learning, test-based learning, mobile-based learning, game-
based learning, and still many other methods can be used in
learning.

Various technologies, such as videos, augmented reality,
and virtual reality, are being used in learning. Video can
present a 2D visual experience for participants. Augmented
reality is a technology that combines two-dimensional or
three-dimensional virtual objects into a real three-
dimensional environment. Virtual Reality (VR) is a
technology to simulate the real world into the virtual world
using virtual 3D graphics and real-time motion detection [1].
Virtual reality can simulate the interactive environments that
can improve the experience [2].
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VR's ability to simulate something that is difficult to be
presented directly in the real world makes VR widely applied
in various sectors. In the military sector [3], VR can simulate
a war situation, so the soldiers can feel the battlefield
sensation that similar to the real battlefield. In the health
sector [4], VR presents a practical experience for participants
in the childbirth process. In the education sector [5],
educators can do foreign language teaching with 3D media
and participants can easily understand the material taught
based on the visvalization displayed in the VR environment.

Many aspects of virtual reality can be studied in its use
for learning, such as features, devices, learning approach,
and purposes of using virtual reality in learning. As a result,
a literature review is needed to get a deeper understanding of
virtual reality for learning. Systematic literature review
(SLR) becomes a standard method to obtain the answer that
is relevant to the research topic by performing a literature
review based on the previous relevant studies. The study
using several popular database journals has been carried out
to get a comprehensive result.

This paper is divided into several sections. Section 2
discusses the systematic literature review as a research
methodology. Section 3 discusses the result. The conclusion
is given in section 4.

II. RESEARCH METHODOLOGY

A. Systematic Literature Review

Systematic Literature Review (SLR) is a secondary study
to map, identify, critically evaluate, consolidate, and collect
the results of relevant primary studies on a certain research
topic. SLR becomes a standard method to obtain an answer
by performing a literature review based on the previous
relevant studies. The purpose of performing SLR is to
summarize the previous research, to identify the gap which is
needed to be fulfilled between the previous and the current
research, to produce a coherent report/synthesis, and to make
a research framework.

The purpose of a literature study on this research is to
further understand the purpose, device, and user experience
on virtual reality for learning. To obtain a comprehensive
result, the study undertakes the research on several published
literature from popular database journal e.g. IEEE Xplore,
ScienceDirect, SpringerLink, Scopus, and ACM Digital
Library.

SLR is a process to identify, evaluate, and interpret the
research results to answer the determined research question.
SLR consists of several stages, namely determining the
research question, selecting the corresponding research,



mining the required data, analyzing and describing the

discovery.

B. Research Question

The purpose of the research question is to maintain the
focus of the literature review. This condition leads to more
convenient mining process for the required data. Table I

shows the research questions for this research.

TABLE L RESEARCH QUESTION
1D Research Question Motivation

RQ1 What are the purposes of | To identify the purposes of
using virtual reality in | virtual reality in learning
learning?

RQ2 Which virtual reality devices | To identify the virtual
arc used in learning? reality devices in learning

RQ3 What is the type of virtual | To identify the type of user
reality user experience in | experience in virtual reality
learning? for learning

C. Result Finding

To answer the above research questions, the study
conducted a search on the published research paper in the
popular database journal with a specific string for searching.
The string is “"virtual reality” AND (learning OR education
OR training)”. Table II shows the results of the search.

TABLE IL SEARCH RESULT OF EACH DATABASE JOURNAL

No Database Journal Number of Articles

1 IEEE Xplore 417

2 ScienceDirect 85

3 SpringerLink 359

4 Scopus 2267

5 ACM Digital Library 1130
Total 4258

The study applied several inclusion and exclusion criteria
to filter the article for further exploration. Table III shows the
criteria.

TABLE IIL INCLUSION AND EXCLUSION CRITERIA
Criteria
Inclusion 11 Articles related to purposes of using virtual

reality in learning, devices used, and type of
user experience.

2 Articles published from 2014 to 2019.
B Articles are written in English.
4 Full-text articles.

and can be utilized as the main reference for SLR. Table IV
shows the result of the filtering process.

TABLE IV. NUMBER OF ARTICLE AFTER FILTERING PROCESS

Index Publication Media Article Found

1 Q1 Journal

Q2 Journal

2
3 Q3 Journal
5 Conference Proceeding

M| W |\O |wn

) | =

Total

ITI. RESEARCH RESULT

A. Purpose of Virtual Reality in Learning

Based on the literature review, there are four purposes of
using virtual reality in learning as shown in Table V.
Engaging the participants related to how to make participants
more interested in the learning material provided. VR
provides a virtual world that is made similar to the real
world, places that are in real words difficult to reach, objects
that are no longer found such as historical objects [6], even
places that don't exist in the real world. Participants who use
VR technology in their learning will be more interested than
having to read a book, search the internet site, and directly go
to places that need a lot of time to get there.

Motivating the participants relates to how VR can
provide indirect support to participants from the environment
created. VR is designed to provide motivation to participants
who take stroke rehabilitation by providing virtual physical
games [7]. The game is designed so that participants can do
physical movements that are useful in therapy. Participants
will be more motivated by VR, and therapists will be easier
to do their jobs

Enhancing the learning experience is related to how VR
can overcome learning problems that cannot be solved with
classical learning. This purpose is the most commonly used
purpose in the use of VR technology for learning.
Gynecological experience can be obtained with VR without
having to fear the risk of errors affecting patients [4].
Participants who are separated from distances can also be
collected together in a 3D environment by building a virtual
world and connecting it with VR devices [19]. The last
purpose is improving participants' achievement, that purpose
is related to how the application of VR technology has
implications for learning outcomes.

TABLE V. LiST OF PURPOSE USING VIRTUAL REALITY IN LEARNING

References

[81[91[10] [6] [11]

No Purpose
1 Engaging the participants

Exclusion El

E2 Articles not related to virtual reality and
leaming.

Similar articles from different database journal

E3 Survey articles or literature review articles
about virtual reality for learning.

Criteria E1 applied in the first filtering to reduce the
number of papers. The second filtering, criteria 12, I3, and [4
applied. The third filtering, criteria E2 and E3 applied. The
last filtering, criteria I1 applied to full-text review makes the
number of papers to 32. After applying the above inclusion
and exclusion criteria, several articles, which published in
periodic journal or conference proceeding, satisfy the criteria

2 Motivating the participants [12] [13] [14] [8] [10]

[15117] [16] [17]

[4] [3] [5] [18] [19] [2]
[20] [21] [22] [23] [24]
[25] [26] [27] [28]
[15][29] [22] [30] [31]
[25]11] [32]

3 Enhancing the learning experience

4 Improving participants” achievement

B. Virtual Reality Devices in Learning

Some devices are used in VR technology for learning.
This device functions to achieve the experience of
immersion. Table VI shows two types of devices
differentiated by the function, projection, and interaction.



Projections relate to the sense of sight, while interactions
relate to other senses such as hearing and touching.

Projection is divided into 2 types of devices, they are
large screen and personal screen. Examples of the large
screen are a projector, 3D monitor, and 3D TV. The personal
screen that is commonly used is the head mounted device
(HMD). Popular HMD used are HTC Vive, Google
Cardboard, Oculus Rift, and Samsung VR.

Interaction consists of 3 devices, they are tracking
devices, haptic devices, and audio devices. Tracking devices
such as gloves and armbands. Haptic devices are joysticks
and stylus. The audio device is a 3D sound system.

TABLE VL VIRTUAL REALITY DEVICES

No Device Type References

1 Projection | Personal Screen | [4] [13][3][5][14][18][15][6]
[21] [29] [11] [22] [23] [24] [31]

[25] [26] [27]

Large Screen [20]

2 Interaction | Tracking [12] [3]1 [71[17] [26]
Haptic [4] [3] [14] [20] [16] [28]
Audio [3]

C. Type of Virtual Reality User Experience in Learning

The user experience offered in virtual reality consists of 2
types, they are single user and multi user as shown in Table
VII. Single user offers experience in the virtual world
individually. Participants interact with entities in the VR
environment without involving other users. Multi user offers
experience in the virtual world in a team. Participants can
interact with entities in the VR environment and with other
users.

TABLE VII.  USER EXPERIENCE

No Type References

1 | Single User [4] [13] [5] [101 [6] [7] [2] [20] [21] [29] [22]
[23] [24] [17] [31] [25] [26] [1] [27] [28]

[32]

2 Multi User [12][3][18][19] [16] [11][30]

IV. CONCLUSION

The study finds three aspects of using virtual reality
technology for learning, they are purposes, devices, and user
experience. Four purposes why using virtual reality
technology for learning are engaging the participants,
motivating the participants, enhancing the Iearning
experience, and improving participants achieve. The most
purpose used is enhancing the learning experience. Two
types of devices differentiated by the function are used by
VR for learning, they are projection and interaction. The
most device used in projection function is personal screen or
commonly called HMD, and for interaction is a haptic device
such as a joystick. The user experience offered by VR in
learning consists of two types, they are single user and multi
user. The most user experience used is single user.
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