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Abstract

Make education as an easier and powerful, the government and other organizations are
taking so much of initiatives and devising new methods. Among this, online education is a
powerful mode of study irrespective of the field of education ranging from engineering and
science to medicine. Institutions started offering online education trough e-learning and
mobile learning but still it requires some powerful platform in order to entice the students
to take part these kind of online education. It is found that virtual reality and augmented
reality are the two major technologies will certainly help the institutions to achieve their
goal. These two technologies are not devised for this purpose initially but later found this
definitely will play a major role in the field of technical education. In this paper, it was
discussed all about the virtual reality and augmented reality and its applications in

. education sector..
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I. INTRODUCTION

Online education is getting powerful and popular
now a day’s irrespective of the field of education
ranging from engineering and science to medicine.
There are universities and educational institutions
across the world are started offering online
education through web technology and mobile
technology. It also referred to as e-learning and
mobile learning.

In India particularly institutions like IIT’s are
offering online courses for students studying in
schools and higher education institutions named
NPTEL in order to improve their educational quality
and accessibility. In addition to that, Govt. of India
is offering online courses in the name of SWAYAM
in which the students can enroll to the courses
offered by SWAYAM and the certificate will be
given after the successful completion of the
registered course. This helps the aspirants of
students and publics those who are not able to spend
money for their study for example in regular mode
so as to fulfilling their educational requirements.
Students studying in schools from 9" standards to
plus two educations can choose the course and can

Published by: The Mattingley Publishing Co., Inc.

use the grade score obtained from SWAYAM in
their regular study that means the credits will be
considered for their promotion to the next class
without appearing for the same course in the
examinations conducted by the institutions.

Learning Off-Campus

Which is very flexible, easy accessible and
inexpensive one, there are different kinds of off-
campus learning modes are available in our country.
They are distance learning, online learning and e-
learning. Nowadays, online education is as popular
as on-campus education and more students are
preferring to this mode of education because of easy
access and cost effective.

Il. ONLINE LEARNING

It is an innovative learning approach which
facilitates learning as open, flexible and distributed
environment. In conventional education system, the
students are listening to the teacher by physically
sitting in a class room and it is a time specific one
whereas in online, the students can be anywhere in
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the world and received the same high quality
education.[1][2].

Proliferation of Information and Communication
Technology and its impact on higher education
gained significant attention [3]. An advent of digital
technology has resulted escalated the use of e-
learning in higher education. [4]

Since we are focusing on modern trends like
mobile learning, on-line learning and e-book
learning so as to provide students increased access
to learning resources and the experts to assess their
capacities and extend the learning beyond the
limitations [5]. Exposing students to rich knowledge
helps them to develop deep knowledge and skill sets
such as communication, collaboration, critical
thinking and creativity.

I1l. VIRTUAL CLASS ROOMS

Virtual Reality (VR)

Virtual reality, earlier it was used mainly in video
game industry, later it was found that it can be used
in education and training, as it gives way to
immersive learning. VR enables the users and
developers to enter a 360° video shot or created 3D
immersive environment. Also, it is very useful in
education learning languages, to get connecting to
many learners in the same virtual space [10].

Fig. 1 shows the availability of different reality
techniques that can be used to enhance the
comprehensive power of learners. In this digital
world, we are focusing on and analyzing huge
volume of data for improvement of learning
methodology, VR provides an opportunity to break
the routine practice of conventional learning and

discover a new pedagogical approach and
revolutionize the classroom.
Augmented Reality (AR)
[ = —a) 9
Reality Virtual
Reality (VR)

Mixed Reality (MR)
Fig. 1shows the flow of Reality, Augmented
reality and Virtual Reality

Console, Mobile and Standalone VR
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A VR Console is designed in such a way equipped
with motion sensors compatible for better gaming
and visual experience. Virtual reality gives a
realistic experience than gaming consoles though it
was equipped with advanced technology. Mobile
Virtual reality which is aims to offer users
ubiquitous and high-fidelity experiences. This will
pay a way for the users to access VR anytime and
anywhere, regardless of whether they roam or
remain static in indoor/outdoor settings if happened
[61.[7].

Another type of VR called standalone VR sits in
the middle of these two virtual reality and
augmented reality services and possible with a good
quality and low cost. There is a special quality
which makes it differ from other two technologies is
it does need a mobile phone or any computer
devices for its operation, they work out of the box.

Advantages of VR technology

Which provides visual representation of an object
and do close examinations on it to understand the
features. In addition to that which breaks the barriers
of education is difficult for disabled people and
enhance the real life experience.

Augmented Reality (AR)

AR is being used in apps for smart phones and
tablets. AR applications use our phone's camera to
show us a view of the real world in front of us.
These can be used for fun, such as the game
Pokémon GO, or for information, such as the
application view. Application layer will show the
interesting things we visit. It also helps us to find
money machines, get details of real estate for sale,
find entertainment in all aspects.

IV. VR AND AR IN THE EDUCATIONAL
INSTITUTES& RESULTS

Education is an essential element of our society
which gives us knowledge. It is important to take
advantage of modern technologies which helps us to
achieve the goals. Virtual Reality (VR) and
Augmented Reality (AR) are the two such suitable
technologies to find out the better ways for present
educational system. Now days, Technology is
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growing fast, but the Ilimited availability of
educational resources and lack of trainers led to
some issues. In addition to this, people have limited
physical abilities not able to reach out the
technologies. In order to overcome these kinds of
problems, implementing AR/VR technology into
education will make a difference.

Current  education system requires new
technologies which is a powerful and relevant one to
face the ever-changing world and be effective at
realizing its mission. VR and AR are found to be
technologies that give logical steps in the evolution
of the Education System. Since, everything is
transforming to digital, developing educational
content in the form of digital is a much more
difficult process that requires tight collaboration and
flexibility, that too when you deal with school kids.
Here the accuracy of the content and the audience to
be targeted both are important [9].

Another main challenge in the development of
conventional VR education application is that you
have to create many of the elements from scratch.
However, it is possible to create apps that give
teachers the ability to construct AR / VR
applications for educational purposes from building
blocks, using accessible toolboxes and templates
[11].

Impact in Medical Science

There is a rapid changes in surgical training over
the past years, as a result, it concerns about the
development of future surgeons. Changes take place
in the structure of cancer services, working hour
restrictions and a commitment to patient safety has
led to a reduction in training opportunities. Virtual
reality (VR) simulation has been a sign as an
effective adjunct to surgical training. Advances in
VR technology has allowed learners to practice in
real time with safe and controlled environment. It
encourages mistakes that are permitted and can be
used as learning points. It is found that considerable
evidence to demonstrate the VR that can be used to
enhance technical skills and improve operating room
performance.
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Fig. 3.1 Usage of navigation system and
ultrasound

Virtual hospital will help students to learn and
find solutions for variety of clinical problems at
their own pace. This situation focusing on pre-
operative neurosurgical procedural training was
developed and tested. Fig. 3.1 shows the procedural
training has been enhanced with real world medical
data (MRI and ultrasound). The feedbacks from the
tests have been generally positive, both in terms of
general user experience and expected learning
outcomes.

Impact in Engineering and Technology

Engineering programs began expanding to both
synchronous and asynchronous online course
delivery in the late 1990s, but this medium could
also be viewed as a new technology advancing tele-
conferencing and video-conferencing that were in
already used for at least a decade prior.

'
P

Tap to place

Fig. 3.2a — Initialization of Spatial tracking to
project a motor cycle model.
However, as a field, engineering has generally
been much slower to move online than many others.
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Fig. 3.2b — Full view of motor cyle during spatial
tracking

Due to complicity involved in the engineering
education, the online learning becoming a little bit
tougher comparatively, in the field of automobile
engineering all the equipment needs to depict with
proper dimensions with all the three X, Y, Z axis.
Once the engineering components are design in 3D
module, the same can expanded, without needing to
carry any added costs of attaining additional faculty,
space, and equipment. Most important the wastage
and the damage made to the environment also
getting reduced. With the help of spatial tracking
experience in AR, details about the engineering
components can be educated more efficiently.

Fi. 3.2 - 2oomed in view of motor cyle engine

Fig. 3.2d — Rotated full view of motor cycle
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To start with we need to find a plane area to initial
an engineering component as show in figure 3.2a,
once the initialization is done then we can able to
project the full view of the object on top of the plane
as shown in 3.2b. With the help of gesture or
tapping the objects can viewed in detail as shown in
3.2c and also the same can used to rotate the object
as shown in 3.2d.

Impact  inoff-campus
differently abled persons

All new recent year technological developments
will provide the ability to make use of all the
innovative tools and technologies in the field of
education for differently abled peoples. Number of
learners with different-abilities or learner with
disabilities is growing in a significant number across
globally in online education but the conventions
system haven’t provided their specific needs to
create all-inclusive learning experience for
education.

learning paradigm for

Virtual Reality versus Augmented Reality

Both the concepts are seems to be similar but
different in reality. VR take us to the different
environment and create a feeling of being in a
virtual world whereas AR adds something to the
present state and does not take us to anywhere. It
will augment something like clear visors [12].

For instance, in VR you can play with tiger but in
AR you can watch the tiger come out of your
business card.

Virtual Reality

In virtual reality technology , we can create virtual
environment. VR may be artificial that means an
animated scene. With the help of VR, it is possible
to move around and look in all directions around the
environment. An important application related to
virtual reality is Oculus Rift than Google Cardboard
or Daydream View. VR can explore places you have
never been, such as the surface of Mars, the top of
Mt. Everest, or areas deep under the sea.

The method of immersive learning help students
can immerse themselves in a seabed environment to
learn marine biology. It works with a tablet in which
the teacher activates scenarios that students will see
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through virtual reality glasses. The teacher knows
who are seeing what appears on the screen using this
technique. It is possible to know what animals are
vertebrates and invertebrates, and children should
point them by looking at them. In addition to that,
the teacher can know who has seen it and who has
not, who is mistaken and who is not [10].

Fig 3.3 Virtual image taken from the Solar System
Video on Youtube

Fig 3.4 Virtual Reality image of the Game GTAV

There are also many videos available on
YouTube rather than games or applications we use
for our educational purposes. The videos with
Binocular symbols on their bottom help us to turn to
the VR mode and avail the features of a virtual
world. ie. If we watch a solar system video in
YouTube with the VR mode and set the quality to
1080p, you will definitely feel greater than on apps
or games as shown in the fig 3.4. This will enable
the Learners to learn the concepts quickly and
easily.
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V. CONCLUSION

In this paper, we have discussed about developing an
enhanced online learning environment designed for
procedural training in VR. Initial development
deployment of VR could be more time consuming.

However, with a well designed user interface, and
wary guidance, it is achievable to have novice users
interacting with the virtual world with some degree
of proficiency after minutes. Designing of
educational applications is a complex task and this
can be done based on set of tasks where each one
brings educational value, preferably in collaboration
with an expert. That is why the application in this
project is centered on scenarios with a clear
structure and learning goals.

If we see the speed of the development of virtual
reality technologies and the possibilities of their use,
it can be argued that it is necessary in the
educational process. Cost effectiveness and
predictive validity of VR can be considered as future
work as it would increase the use of VR and
enhance education and training.
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