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Abstract — In this paper, we discuss AR and VR technology
in the education system and 4.0 industry One of these
technologies with the greatest growth potential is the virtual
world. According to the most recent predictions, research into
virtual reality and augmented reality can grow 21 times over
the course of the next four years, reaching 15.5 billion euros
by 2022. Additionally, businesses may value both
technologies; their investment in digital transformation
initiatives and related fields may surpass that of the consumer
sector by 2019.
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I. INTRODUCTION

Both the industry and education sectors employ VR and AR.
The usage of VR and AR in education can result in immersive
learning environments that let students engage with 3D
models and virtual worlds in ways that are not possible with
more  conventional teaching approaches. For instance,
students can utilize AR applications to study anatomy and
learn about the human body or VR headsets to tour historical
landmarks. VR and AR may be used in manufacturing to view
goods before they are made, teach workers, and replicate
assembly procedures.

Universities and research institutions continue to be
the primary providers of experts for this business, although
instruction and training have not kept up with technological
advancements. This is a significant drawback because
modern 4.0 initiatives depend on novel techniques and
technology for engineering and industrial learning and
knowledge transfer. A platform for online training and
education that combines several robotics-related e-learning
courses with a robust multimedia collection will be made
available by MILAN. This is based on Coursevo, an
international multimodal learning environment produced by
the Laboratory of Interdisciplinary Research at the Technical
University of Crete Multimodal Content Technologies and
Applications for organizing courses, facilitating learning
activities, and fostering learning communities online[1]
Technology has advanced swiftly in the sphere of education,
and in this day of globalization, it is indispensable. One way
to gauge how well an educational institution is doing is to
look at how the school optimizes the use of communication
and information technologies within the context of
institutional needs. It covers the internationalization of
educators, learners, the scholarship program, management,
and administration. internationalize the instructional
methodology in particular. In addition to curriculum design
and language instruction, the internationalization of the
concept of instruction includes instructional strategies.[2]
The education industry has acknowledged technology for
information and communication as a crucial instrument for

enhancing and enhancing the learning process from its
creation and growth.
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Fig. 1: The four elements of Metaverse and their educational

implications.[21]
The system included a mechanical tracker, two 6DOF
trackers, and an ultrasonic tracker, an optical see-through
head-mounted display, and two more trackers. [3] The usage
of augmented reality has proved crucial to the engineering
sector. Advanced production systems and factories are the
emphases of the 4.0 idea.[4] The aforementioned situations
are acknowledged by new teaching approaches, which
emphasize the necessity for learning to occur in a student-
centered learning environment where the learner learns from
experience rather than constantly relying on the teacher's
instructions.[5] Self-determined learning and heutagogy are
words increasingly frequently used to describe the learning
processes that students in post-secondary education engage
in. Artificial intelligence (Al) might be used in future studies.
technology to assess pupils' actions and interactions, as well
as how effectively they perform in the Metaverse, in order to
develop new roles. In order to create a strong learning
ecology, Metaverse has made use of a number of technology
domains.
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Fig. 2: Morton Helich invented Sensorama in 1957 [1]
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But a number of innovative technologies are still not
in use. For instance, utilizing blockchain to boost user
security, a learning system with integrated anti-cheating may
be created. The Sensorama device was created by filmmaker
Morton Heilig in the 1950s, which is when the idea for VR
first emerged. It was a multimodal gadget that combined
stereo music, vibrating seats, stereo vision, and even
fragrances to create an immersive experience. Ivan
Sutherland created the first head-mounted display (HMD) in
the 1960s, dubbed the "Sword of Damocles.". Numerous
research initiatives and prototypes were created during the
1970s and 1980s, but VR remained largely an academic and
commercial endeavor. Jaron Lanier, a computer scientist and
the creator of VPL Research, one of the first businesses to

specialize in VR development, created the phrase "virtual
reality” in the late 1980s. It was a crude gadget that showed
plain wireframe pictures and served as the basis for later VR
technology. The Oculus Rift is a premium VR headset that
Palmer Luckey developed in the early 2010s and
crowdfunded on Kickstarter. The popularity of the Oculus
Rift rekindled interest in virtual reality and generated a fresh
wave of research and invention. With the introduction of
consumer-focused VR gadgets like the Sega VR headset and
the Virtual Boy by Nintendo, VR began to receive attention
from the general public in the 1990s. However, these early
attempts at VR failed owing to expensive expenses and
technological restrictions.
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Fig. 3: histories of AR and VR
While Bitcoin is frequently used across the technology, including architects and medical professionals.

Metaverse, this is not the case in the educational Metaverse.
Internet of Things (1oT) technology may also be utilized to
create a more immersive learning environment that merges
the real and virtual worlds. Unfortunately, it is unable to
deliver a completely immersive experience due to the device's
subpar display and lack of tracking. Ivan Sutherland made the
first true motion picture in 1968.head-mounted display
device, while the Altair 8800, the first personal computer,
debuted seven years later. Early in the 1970s, VR research in
China started, mostly concentrating on the aircraft industry.
VR has long been kept a secret from the general public even
as personal computers are taking over the globe. In fact, due
to the unique function and nature of VR technology, a lot of
attention has been dedicated to its initial research and
development as well as its applications in the military,
aerospace, and other industries. Using a computer to create a
three-dimensional environment that the user can physically
interact with, virtual reality is a technology that allows
someone to simulate a real-world item. Even laypeople may
do tasks that imitate real-world situations using this

Because they make it possible for a link to be made between
the medium and the learner through the use of mobile devices
and geographic mobility, mobile technologies are thought to
be the most common in the Metaverse. Students learning
processes can be enhanced when they utilize their Metaverse
avatars on mobile devices. Sensors and other forms of
technology are among those that allow teachers to keep an
eye on student dynamics by assessing students' behavior. eye
blinking technology and devices like the Microsoft HoloLens
2 smart glasses Additionally, it may be applied to the design
and prototyping stage of the product development process,
enabling engineers and designers to interact with virtual
prototypes in real time and make adjustments before moving
forward with actual ones. Companies across the world are
focusing on the skillful blending of modern IT systems with
AR/VR technologies to enable a faster and more effective
conversion of their existing operations into innovative
industries of the future. Incorporating management, the
internet, and information technology into corporate
operations is made possible by Industry 4.0's vast choice of
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fascinating solutions., enabling speedier product discovery,
information transmission, and a reduction in the time- and
labor-intensive  tasks that workers must perform
Entrepreneurs specifically focus on lowering time, energy,
cost, and labor consumption by incorporating. The interactive
operation of the virtual model enables the instructor or
student to keep track of the physical development of the
project and the advancement of the architectural activities
embedded in it. The created application may also show the
task's physical development, identify the intended order of
construction, and see the shape information for each
construction element.

They aid in the research of the tools and techniques
required for the construction process. The main factor to take
into account while designing a 3D environment is what can
be presented; the things that will be shown and the specifics
of each object must be in line with the objectives of the
designer or teacher. In order to develop student teaching
models, technical assignments must be written at an
undergraduate-friendly level.[2]

Il. DESIGN AND PROTOTYPING

AR and VR may be utilized for collaboration and
communication in addition to visualizing and testing
concepts. With the use of these technologies, designers and
engineers may remotely share virtual prototypes with team
members and stakeholders, facilitating remote collaboration
and input on the design. All things considered, design and
prototyping in AR and VR are crucial tools for developing
creative and practical concepts across a range of sectors. They
make the design process more effective and efficient by
enabling engineers and designers to simulate, test, and refine
their concepts. AR and VR may be used to generate virtual
overviews of building designs in the construction and
architecture sector, giving architects and builders the ability
to see how the completed project will appear and operate
before it is built. When designing and testing virtual
automobile prototypes for the automotive industry, engineers
may observe how the car will behave in various conditions
and make improvements before producing the real prototype.

Ill. LITERATURE REVIEW

For students, immersive VR technology may imitate the
actual world. It may have a favorable impact on the student's
comprehension and critical thinking. Using VR in vocational
education may significantly increase students' experience
with fast-paced, dynamic production environments.[1] such
as accessing virtual laboratories and visualizing medical
situations, industrial equipment, or even machinery. It will be
feasible to transcend the confines of traditional education
thanks to the vast possibilities offered by readily available
virtual technology. Students may go on virtual field
excursions with the help of AR and VR technology, creating
a more immersive and interesting learning environment.
Students may have first-hand experience with a variety of
courses, including stem subjects, thanks to AR and VR
technologies. For instance, they may do regulated and safe
experiments in biology, physics, and chemistry. Students will
benefit from it more enthusiastically and with more learning
acceptance. The most cutting-edge method of teaching multi-

perception should be through VR and effective teaching
strategy. It is conceivable that instructional VR content will
become available sooner than we think. While traditional
training techniques need more time and money, AR and VR
technology may provide employees with immersive training
and simulation experiences. VR technology, for instance,
may imitate dangerous work settings in the manufacturing or
construction industries, enabling employees to experiment
with and learn safety protocols in a supervised setting.

A head-mounted display with one or more position
trackers provides an interactive 3D visualization system,
which is commonly referred to as virtual reality (VR) in the
computer sciences [6]. The trackers detect the person's
motions and send the gathered information to the
visualization system, which changes the scene in real time.
The most significant consequence is that seeing one's own
hand is frequently thought to be beneficial for tasks requiring
some degree of hand-eye coordination. When nonetheless,
the primary components of this feedback system, such as
partial occlusion, reflections, or direct and indirect lighting
effects, could not be physically accurate in the environment
[7]. Instead of increasing performance, this can confuse the
user. In our investigation, we disregarded every one of these
elements and reproduced the virtual material identically in the
AR and VR settings. Immersive technology has the ability to
improve educational results and learning processes. In
research by Zhang, L., Song, & Liu (2020), virtual reality
(VR) technology was utilized to teach high school pupils
about physics topics, leading to better learning outcomes and
higher motivation. Similarly to this, Gopalan et al(2019) .'s
study found that medical students who utilized virtual reality
to practice surgery had better surgical skills than those who
did not. The use of VR technology in language learning led
to more engagement and greater speaking proficiency,
according to a different study by Sivan et al. (2018). The
industrial sector has also embraced immersive technology to
improve training and design procedures. In research by
Sharma et al. (2019), assembly line processes were simulated
using virtual reality, which increased productivity and
decreased mistakes. Similarly to this, Zhou et al(2019) .'s
study employed AR technology to make it easier to maintain
complicated machinery, which decreased downtime and
increased production. Another study by Lee et al. (2019)
found that using MR to perceive and handle 3D models in a
more natural way helped to enhance the design process.

IV. CONCLUSION

The major goal of this research was to determine how far AR
and VR have progressed and if they are now stable enough to
be incorporated into curricula. In reality, a number of recent
devices and software developments demonstrate that AR and
VR will soon be trustworthy enough to serve as new
computing platforms. Previously, these experiences were
expensive and only available to certain industries, such as the
aerospace industry or nuclear power, but three elements have
facilitated the democratization of VR/AR: greater investment
in the power and capabilities of modern mobile devices,
growth of virtual technologies and social network access to
user-generated virtual content. Within the next five years,
these technologies will be as common as mobile technologies,
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increasing the accessibility and cost of VR/AR and making it
simpler to incorporate VR/AR. Virtual technology will
transform how people connect throughout the following
decade, just like the Internet and cell phones did. In order to
do this, MILAN offers learning opportunities backed by
multimedia and AR/VR technology, as well as cutting-edge
communication and collaboration tools enabling links with
distant laboratories. VR may be utilized for practical training
in fields including medicine, improving learning capacity,
and laboratory work

REFERENCES

[1] N. Amin, I. Widiaty, C. Yulia, and A. G. Abdullah, The
Application of Virtual Reality (VR) in Vocational
Education. Atlantis Press, 2022, doi:
10.2991/assehr.k.220305.024.

[2] C. Wang, Y. Tang, M. A. Kassem, H. Li, and B. Hua,
“Application of VR technology in civil engineering
education,” Computer Applications in Engineering
Education, vol. 30, no. 2, pp. 335-348, Aug. 2021, doi:
10.1002/cae.22458.

[3] K. Takrouri, E. Causton, and B. K. Simpson, “AR
Technologies in Engineering Education: Applications,
Potential, and Limitations,” Digital, vol. 2, no. 2, pp.
171-190, May 2022, doi: 10.3390/digital2020011.

[4] G. Zwolinski et al., “Extended Reality in Education and
Training: Case Studies in Management Education,”
Electronics, vol. 11, no. 3, p. 336, Jan. 2022, doi:
10.3390/electronics11030336.

[5] A. Lawrence and Manivannan, Emerging Trends of
psycho tecnological approaches in heutagogy, 1st ed.,
vol. 222. tamil nadu open university, 2022.

[6] S. Solmaz and T. Van Gerven, “Automated integration
of extract-based CFD results with AR/VR in engineering
education for practitioners,” Multimedia Tools and
Applications, vol. 81, no. 11, pp. 14869-14891, Feb.
2021, doi: 10.1007/s11042-021-10621-9.

[7] F. Sanfilippo et al., “A Perspective Review on
Integrating VR/AR with Haptics into STEM Education
for Multi-Sensory Learning,” Robotics, vol. 11, no. 2, p.
41, Mar. 2022, doi: 10.3390/robotics11020041

[8] M. Pears and H. Wharrad, “The Future of Immersive
Technology in Global Surgery Education,” Indian
Journal of Surgery, vol. 84, no. S1, pp. 281-285, Jul.
2021, doi: 10.1007/s12262-021-02998-6.

[9] “Advanced ICT solutions in a distance vocational
education and training in the field of robotics.,” MatTnce
and Engineering, vol. 1239, p. 7, 2022.

[10] W. Mayrhofer, P. Rupprecht, and S. Schlund, “One-Fits-
All vs. Tailor-Made: User-Centered Workstations for
Field Assembly with an Application in Aircraft Parts
Manufacturing,” Procedia Manufacturing, vol. 39, pp.
149-157, Jan. 2019, doi: 10.1016/j.promfg.2020.01.287.

[11]S. C.-Y. Yuen, G. Yaoyuneyong, and E. A. Johnson,
“Augmented Reality: An Overview and Five Directions
for AR in Education,” Journal of Educational
Technology Development and Exchange, vol. 4, no. 1,
Dec. 2011, doi: 10.18785/jetde.0401.10.

[12]L. A. Céardenas-Robledo, O. Hernandez-Uribe, C. Reta,
and J. A. Cantoral-Ceballos, “Extended reality

applications in industry 4.0. — A systematic literature
review,” Telematics and Informatics, vol. 73, p. 101863,
Jul. 2022, doi: 10.1016/j.tele.2022.101863.

[13] A. Paszkiewicz et al., “VR Education Support System—
A Case Study of Digital Circuits Design,” Energies, vol.
15, no. 1, p. 277, Dec. 2021, doi: 10.3390/en15010277.

[14] C. Rocha-Jacome, R. G. Carvajal, F. M. Chavero, E. A.
Guevara-Cabezas, and E. H. Fort, “Industry 4.0: A
Proposal of Paradigm Organization Schemes from a
Systematic Literature Review,” Sensors, vol. 22, no. 1,
p. 66, Dec. 2021, doi: 10.3390/s22010066.

[15]M. H. Ronaghi, “The effect of virtual reality technology
and education on sustainable behavior: a comparative
quasi-experimental study,” Interactive Technology and
Smart Education, May 2022, doi: 10.1108/itse-02-2022-
0025.

[16]G. T. Cazeri, L. A. De Santa-Eulalia, M. P. Serafim, and
R. Anholon, “Training for Industry 4.0: a systematic
literature review and directions for future research,”
Brazilian Journal of Operations & Production
Management, vol. 19, no. 3, pp. 1-19, Jan. 2022, doi:
10.14488/bjopm.2022.007.

[17]G. Durak and S. Cankaya, Shaping the Future of Online
Learning: Education in the Metaverse: Education in the
Metaverse. IGI Global, 2022.

[18]A. P. Claudio et al., Computer Vision, Imaging and
Computer Graphics Theory and Applications: 14th
International Joint Conference, VISIGRAPP 2019,
Prague, Czech Republic, February 25-27, 2019, Revised
Selected Papers. Springer Nature, 2020.

[19]C. Papakostas, C. Troussas, A. Krouska, and C.
Sgouropoulou, “On the Development of a Personalized
Augmented Reality Spatial Ability Training Mobile
Application,” in Frontiers in artificial intelligence and
applications, 2021. doi: 10.3233/faia210078.

[20]1. Makarova, A. Boyko, K. Shubenkova, A. Pashkevich,
and |. Giniyatullin, Virtual Laboratories: Engineers’
Training for Automotive Industry. 2019. doi:
10.1109/iceta48886.2019.9040074.

[21]S. Kaddoura and F. A. Husseiny, “The rising trend of
Metaverse in education: challenges, opportunities, and
ethical considerations,” PeerJ, vol. 9, p. el252, Feb.
2023, doi: 10.7717/peerj-cs.1252.

All rights reserved by www.ijsrd.com 93



