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Abstract. The development of virtual reality has penetrated into the realm of education.
Learning media that previously utilize videos, flash animations, and textbooks, now can
be modified to be more realistic in the virtual reality space. Theory learning that requires
system understanding ability and imagination of motion as in the field of automotive
engineering education will be facilitated if these media are applied. Technology will
make student learning process to be easier, however based on the study results there are
conditions where the media that has been made by the developer has not been
implemented properly, some contributing factors lie in inaccurate learning delivery,
unclear and unstructured implementation of the model, and poor ability of virtual reality
media users. This research using Literature Study method with the analytical steps
carried out in this study were: (1) reading abstracts; (2) analysing; (3) recording
important information; (4) conducting discussion; and (5) ) providing conclusions. The
results of the study indicate that a learning model is needed as a structured guideline in
implementing virtual reality-based learning which consists of: (1) syntax of model; (2)
learning approach; (2) implementation strategy; (3) criteria for required virtual reality
media; (4) assessment techniques; (5) and benefits of model application.
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1 Introduction

The vision of improving the prosperity achievement using technology has been carried out in
various parts of the world for the last few years. Europe with its Industry 4.0, Japan with its
Society 5.0, Industrial Internet in America, Made in China 2025 in China, and Smart City in
Asia. They are competing to create public welfare by utilizing technological developments [1].
The impact of these developments is the occurrence of various things in the life system that
are difficult to predict. In social life, new terms and habits have also emerged. The use of
social media on the internet, which was previously limited to uploading news and commenting
on it, is now growing towards virtual reality. Virtual Reality is a technology that allows users
to experience situation as if it were reality while they only use computer technology [2]. The
development of virtual reality is currently entering the realm of education. Education and

IConVET 2022, October 06, Singaraja, Indonesia
Copyright © 2023 EAI
DOI 10.4108/eai.6-10-2022.2327436



learning media that previously utilize videos, flash animations, and textbooks, now can be
modified to be more realistic [3].

Theory learning that requires system understanding ability and imagination of motion as in the
field of Automotive Engineering will be facilitated if these media are applied [4]. Student
learning process will be easier with the help of technology; it also stimulates students'
cognitive development [5]. However, under certain conditions, many media that have been
created by developers have not been implemented properly, one of the factors is the delivery
of learning that is not conducted properly [6]. The problem that needs to be solved in this
phenomenon is concerning the implementation model of virtual reality-based learning. The
model includes steps, implementation methods, approaches, strategies, virtual reality media
criteria for required, assessment techniques, and the benefits of using the model. This model
can later become guidance for the implementation of virtual reality-based learning.

1.1 Assumptions of Needs

Study on the need for virtual reality-based learning models is very much necessary, especially
in the area of automotive. This assumption is motivated by the information technology
development in various aspects of life, one of which is in the field of education. It is also the
case in automotive engineering education in which learning characteristics in the cognitive
domain are leaning towards an understanding of mechanics, therefore real illustrations are
desired. This study needs to be conducted in dealing with the development of education in
digitalization era. Developments in social media such as Facebook which will soon move into
Metaverse world indirectly invite the world of education to immediately improve its quality,
especially on its learning media [7]. Another necessary measure in the world of education is to
develop a virtual reality-based learning model. Because in the implementation of virtual
learning media, several constraints were encountered in technical implementation of learning.
The model will be useful as a guideline in implementing virtual reality-based learning and can
support learning in metaverse world.

The distinctiveness of this analysis lies in its learning model development while previous
studies were focusing on media development. Therefore this study will assist academic
personnel and support educational progress in implementing virtual reality-based learning,
especially in automotive engineering learning. This assumption needs to be supported by
literature study results on the need for a Virtual Reality-based learning model in Automotive
Engineering learning. This model will be useful in implementing theoretical learning about
understanding concepts and mechanisms of a system.

2 Research Methods

This study was conducted using the Literature Study method. Literature study is a series of
activities in the context of gathering literature, reading, taking notes, and processing research
materials [8]. This study was conducted by collecting literature from books, textbooks,
journals, scientific articles, and literature reviews, related to virtual learning models, virtual
reality, and automotive learning media. The data was then analysed as a basis to determine the
need for a virtual reality-based learning model.

The analytical steps carried out in this study were: (1) reading abstracts from previous studies
related to virtual learning models, virtual reality, and automotive learning media (11 Article);



(2) analysing and providing an assessment of whether the research results are linear with the
research objectives; (3) recording important information in each literature reviewed; (4)
conducting discussion on the observed important information related to virtual learning
models, virtual reality, and automotive learning media; (5) providing conclusions about the
need for a Virtual Reality-based learning model in Automotive Engineering learning.
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Figure 1. Flow of the Literature Study Implementation

3 Results and Discussion

3.1 Results

The world today is competing to achieve technology-oriented vision of prosperity. This is
reflected in the development of various aspects of life, one of which is in the field of
education. Many academic researchers are conducting research on industry 4.0 to adapt to the
needs of outputs in the field of education, especially in manufacture and smart products [9].
Industry 4.0 was originally a vision of the future described in the German government's
high-tech strategy which was designed based on information and communication technologies
such as Cyber-Physical Systems, Internet of Things, Physical Internet, and Internet of Services
to achieve a high degree of flexibility. One of the important tasks in the preparation of
Industry 4.0 is the adjustment of universities to the demands of this vision, especially in
engineering department [10]. In line with Germany in Europe, there is Society 5.0 in Japan as
the fifth stage of its vision in developing a new human-centered society [11]. Industry 4.0 and



Society 5.0 also demand educational entities to focus on digitalization, particularly in the area
of internet, practicality, and artificial intelligence. Learning in digital era is also required to be
more student-centered and teacher-centered, by applying appropriate and collaborative
learning models [12]. The same thing happened in China who borrowed the German concept
of Industry 4.0 and the Industrial Internet which was formulated in the United States. China
developed a strategy of promoting and deploying smart manufacturing technologies through
the vision of Made in China 2025 [13]. With this vision, education policy in China has shifted
to education that is oriented towards high technology and entrepreneurship [14]. Education 4.0
will be an aspect of curriculum development in the future. Teachers must be competent to
build students' skills in facing a competitive and innovative working world after the industrial
revolution 4.0 [15]. The development of technology for education in Indonesia is also
experiencing improvement. The Covid-19 pandemic and the Merdeka Belajar - Kampus
Merdeka policy seem to stimulate the world of education to be more dynamic and growing
along with technological developments. Merdeka Belajar is a form of learning aiming to
create an innovative and non-restrictive learning culture in accordance with the needs of
students [16]. Covid-19 has indirectly brought the world of education towards digitalization,
because learning must be carried out remotely or utilizes digitalization [17].

The digital transformation that occurs in the world of education leads to the development
trends of Audio Visual Media, Learning Management System, Augmented Reality, Virtual
Reality, and Mixed Reality. These trends have resulted in policies focusing on anticipation of
skills needs and deskilling, allowing old skills to be replaced with new skills. From several
aspects of these development trends, Virtual Reality has become a trend that is widely used in
learning [18]. Virtual Reality is a computer technology to create an interactive 3D world; it
can be used as a student learning media to improve knowledge and practical skills [19].
Problems that arise in implementing virtual reality are not only in terms of technology or
media, but also in terms of users and the process of implementing virtual reality media. The
analysis of determining the research topic is taken from the following state of the art:

Table 1. Literature Analysis

No Literature Title .TOpl.C. Year Analysis of Findings / Important Information
Suitability

Development of a Virtual N 2014 The learning effectiveness can be improved

Learning Model to Increase through the application of virtual learning

Learning Effectiveness at models. It would be better if the learning is

State Madrasah in Parepare based on virtual reality.

[20].

Development of  Virtual N 2019 This learning model is quite effective when

Learning Model (MPV) compared to conventional learning methods.

Based on Video E-Learning After its application was tested, there were

Moodle [21]. differences in learning outcomes. The learning
outcomes of students who received material
using the video e-learning method were better
when compared to students who received
conventional material.




Topic

No Literature Title s Year Analysis of Findings / Important Information
Suitability

3 Pengembangan Desain N 2020 The design of the virtual learning using flipped
Model Pembelajaran Virtual classroom model is better than the one using
Flipped Classroom. [22]. classical classroom model.

4 Flipped Classroom Virtual N 2021 Self-directed learning and communication are
Learning  Model  Design soft skills aspects that are very urgent for
Development [23]. students to have in order to achieve success in

virtual learning.

5 The application of virtual N 2015 Virtual Reality has been proven to improve the
reality  technologies  in quality of Automotive Engineering training.
engineering education for
the automotive industry [24].

6 Teaching-learning  process N 2017 The use of virtual laboratory in automotive field
through VR applied to showed positive results. Virtual reality is
automotive engineering [25]. considered very versatile, can be accommodated

and extended to other fields

7 Multi-user industrial y 2018 Virtual reality allows students in automotive
training  and  education field to gain skills and build habits. The
environment [26]. implementation constraints lie on the suitability

of implementation, steps and learning strategies.

8 Virtual reality simulations in N 2021 Despite being advanced, Virtual Reality still has
nurse education: A its drawbacks. Virtual Reality developers should
systematic mapping review consider including psychomotor skills at
[27]. equipment usage and social interactions.

9 The effect of using virtual N 2018 One of the constraints in virtual reality
reality media with classical implementation  lies in  the learning
learning models on student implementation. Further study is expected to pay
learning outcomes at the TK attention to classroom conditioning as best as
Negeri Pembina Singaraja possible.

[28].

10 Virtual Reality in Initial N 2022 Online learning is recognized as an effective
Teacher Education (VRITE): teaching method and tool, widely integrated into
a reverse mentoring model different teaching and learning strategies to
of professional learning for provide quality education at different levels.
learning leaders [29]. However, there has been no extensive research

on online learning, delivery, and learning
assessment.

11 The Sustainability of a N 2022 There are cases of dissatisfaction towards virtual

Community of Inquiry in
Online Course Satisfaction in
Virtual Learning
Environments in Higher
Education [30].

learning environment, due to its poor interaction
between instructors and students related to
content. Community of inquiry in online
learning has a significant influence on student
satisfaction in learning activities.




3.2 Discussion

Indonesia is ready to follow the era of society 5.0 such as the use of virtual reality, augmented
reality and artificial intelligence. But what needs to be watched out for is an increase in
infrastructure, preparation of human resources and aligning education with industry. The
results of the analysis indicate a room for new educational study in the virtual reality world,
particularly for researchers in the field of education development, specifically in the scope of
reality-based learning model development. The review results of several previous studies
specify that the learning effectiveness can be improved through the application of virtual
learning models; however it would be better if the learning process was carried out using
virtual reality. This is because virtual reality will make the display of illustrations in learning
to be more realistic. It is recommended to implement virtual learning media using flipped
classroom model rather than classical classroom model. If students are being active in doing
assignments, the learning objectives will be more likely to be achieved. It is also
recommended that the flipped classroom being used is equipped with an investigative
approach, so that students can practice case-based learning. In implementing virtual learning,
the self-directed learning component also needs to be considered to improve students’
concentration in learning.

It is proven that virtual reality can improve the training quality in automotive sector. The
implementation of a virtual laboratory using virtual reality has a positive impact. This happens
because students in the automotive sector gain skills and build habits in using media. The
constraints lie in the steps and learning strategies. The results of the study also indicate that
Virtual reality still has weaknesses. Developers also need to consider the user's motoric skills.
Students need to get training on how to use equipment before virtual reality-based learning can
be conducted. Further study is expected to pay attention to classroom conditioning as best as
possible because there has not been extensive research outside the media, especially in online
learning, delivery and learning assessment. These problems are examples of dissatisfaction
cases with the virtual learning environment due to its poor interaction between instructors and
students related to content being taught.

There is room for improvement and study on the development of virtual reality-based learning
models in the automotive engineering field is very much needed. This virtual learning model
that has been developed provides empirical information in the implementation of virtual
reality-based learning models. So that the use of virtual learning media can be more aligned
and in accordance with user needs. The requirements that need to be improved in virtual
reality-based learning include: (1) Syntax; (2) Method; (3) Approach; (4) Strategy; (5) Criteria
for required virtual reality media; (6) assessment technique; and (7) the benefits of using
virtual reality-based learning models.

4 Conclusions

Finding of this research is virtual reality-based learning model is very much needed however
there several constraints in implementation virtual reality-based learning media including: (1)
systematic steps for learning implementation; (2) not yet focusing on the flipped classroom;
(3) lack of attention in self-directed learning; and (4) the need for user’s motoric development,
especially in automotive competencies. So, therefore it is necessary to develop a virtual
reality-based learning model in automotive engineering competencies that provides
information about: (1) Syntax; (2) Method; (3) Approach; (4) Strategy; (5) Criteria for



required virtual reality media; (6) assessment technique; and (7) Benefits of using virtual
reality-based learning models.
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