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Immersive recreations of actual classrooms in virtual reality (VR) provide students and
teachers with insights into the classroom. Recent technological advances in haptics, display
systems, and motion detection create a realistic and interactive experience, making VR ideal
for hands-on training. The main fields of application for VR are interventional procedures
like surgeries. VR devices allow teachers to quickly identify and address difficulties in the
clever learning for complicated surgery course. With this in mind, it stands to reason that
students will do better in logical thinking in a virtual classroom. Augmented reality (AR)
enables users to project virtual information and structures over physical objects, enhancing
or changing the real world. It is very beneficial to incorporate AR applications in
understanding anatomical structures and physiological mechanisms. Many scholars have
attempted to demonstrate the validity and educational impact of various VR and AR
applications on different hardware platforms. Some even proposed a curriculum that
incorporates these methods. This article aims to assist universities in maintaining and
improving their education and learning systems through the use of a VR-based e-learning
platform. Machine learning (ML) and artificial intelligence (Al) were employed to assess
the learning impact of VR in medical education. In addition, the authors predicted student
performance through multiple validation tests, such as the T-Test, P-Test, and One-Sample

Validation test, and analyzed the proposed model with different parameters.

1. INTRODUCTION

In the booming medical industry, the most recent
advancements are the use of virtual reality (VR) and
augmented reality (AR) for teaching and learning. VR refers
to the virtual creation of a computer-generated world, so that
the user is entirely immersed in the virtual environment. In this
world, the user can feel the realism of the virtual structures,
and interact with those structures. However, high-performance
computers are needed to transmit and process all this
information with near-zero latency. This has only recently
become available, thanks to the technological development of
cutting-edge haptic devices with force-feedback capabilities
(bidirectional stimuli), high-resolution audio-visual effects,
and motion detection technology, to name but a few.

In 1965, Robert Mann built the first virtual medical system
to improve the environment for resident training of orthopedic
surgery. Wearable head-mounted displays (HMDs) for
medical VR applications initially debuted in the late 1980s. As
another important real-world application of VR, the virtual
classroom eliminates the concerns and difficulties connected
with regular classrooms, and helps students to focus entirely
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on their studies. In this study, a well-suited e-learning platform
is employed to motivate the effective learning by students.

In the virtual classroom, teachers and students interact like
in a real classroom [1]. The word interact here means face-to-
face contact. The virtual classroom enables students to interact
with teachers online, learn by VR and many other techniques,
view video lectures of other teachers quickly, search any
related topic at any time, and ask questions from anywhere.
There is no time limit for research in the virtual classroom. If
a student has a membership (Classroom Login ID and
password), he/she can log in from anywhere, such as home,
office, and cybercafé. In online classes, the learner wastes no
time in going to the learning institutes, which are sometimes
far from home. The virtual classroom brings all the learning
materials to his/her doorstep, provided that the learner has an
Internet connection on their smart gadgets. In the virtual
classroom, the teacher’s task is to direct the students through
different learning styles, and solve in-class problems. There is
no need to worry about the skipped lessons or studied
materials. If a learner skips a lecture or reading for some
reason or leave the class, he/she will be registered in the
classroom database [2, 3]. In addition, the virtual classroom
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offers very exciting live teaching and group discussion. The
virtual classroom consists of live chat, audios and videos,
video conferencing, live presentation, instant subject reporting
and reviews, a whiteboard for teachers and students, and smart
homework assignments. With the aid of ML and Al, the virtual
learning system can upgrade automatically from previous
experience, store vast amounts of data, and extract repeatedly
learned or similar data.

The future of higher education hinges on the evolution of
new technologies and the computing power of new smart
machines. India is blessed with several good schools and
colleges. But most of Indian students do not enter the next
level of education for various reasons. Some of them face an
economic problem, some fail to recognize the importance of
next level of education, and some simply do not have good
teachers in the region [4]. Therefore, this study proposes an
approach to climate students based on the higher education
level.

VR and AR require specific hardware to achieve good
simulation. Three-dimensional (3D) images and sounds
generated by computers must be realistic, emulating actual,
abstract structures. The user movements should be precisely
recognized to adjust the visual field (size, shape, and angle of
objects) and auditory stimuli (volume, sound balance)
accordingly. Besides, the user must be able to both influence
and be influenced by haptic feedback stimuli. To satisfy these
demands for haptic interaction, specialized haptic devices are
often employed, including joysticks and gloves. Moreover,
high-performance computers are needed to process the
massive volume of information with minimal, undetectable
latency. All of these contribute to the primary feature of VR
and AR: an immersive environment. Furthermore, a fast and
dependable Internet connection is essential to most recent VR
developments in the industry. Without that, it is impossible to
construct VR for a place where users meet and engage with
each other online, in a shared virtual world.

When it comes to medical education, operating rooms are
sometimes too small for students to see and learn about
surgery. In most cases, only 2-3 students are present in the
operating room at any given time. Of course, the presence of
more students in the operating room increases the patient’s risk
of infection. Medical technology 1is distinguished by
multidisciplinary teams and complex decision-making. As a
result, medical professionals and students are required to
continue their education, in order to tackle new challenges, and
to respond properly to the patient’s needs. Fortunately,
robotics and VR can now be used in close proximity to each
other in the setting of medical treatment. These emerging
techniques could be combined with conventional tools like
mannequins [5] to train the skills of medical students.

VR/AR tools for education appear to have high levels of
construct and prediction validity, with most students able to
apply their newfound knowledge in the real world. While
many of studies have been conducted in the relevant fields,
some of them may have questionable legitimacy. To begin
with, many scholars did not carry out a randomized controlled
trial, as they used a small set of samples with varying features.
Also, the simulators were not explored sufficiently, and not
built to the same standards, making it difficult to synthesize
and compare. Many studies that make simulator-specific
references ignore that those simulators are always being
improved. More randomized controlled trails are needed to
compare the efficacy of VR training to that of no training,
other types of simulation-based training, or alternative VR
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training systems. In addition, it is important to clarify how
much the ability of users deteriorates with time. Once these
factors are elucidated, we may investigate how VR and AR
might be formally included into medical education programs.

This article aims to assist universities in maintaining and
improving their education and learning systems through the
use of a VR-based e-learning platform. Machine learning
(ML) and artificial intelligence (Al) were employed to assess
the learning impact of VR in medical education. In addition,
the authors predicted student performance through multiple
validation tests, such as the T-Test, P-Test, and One-Sample
Validation test, and analyzed the proposed model with
different parameters.

2. LITERATURE REVIEW

Head-mounted displays (HMDs) are commonplace in VR
applications. A head-mounted display (HMD) is a display that
supports immersive visualization of a simulated environment,
while blocking out any external visual stimuli. The original
HMDs could only display images of 800>600 pixels, and had
a field of view (FOV) of 30 < In contrast, modern HMDs can
display images in full high definition and have an FOV of up
to 360< Some wireless modern HMDs are embedded with
positioning and detection systems for eye and head
movements. Despite their importance in many VR
environments, HMDs are not required for all medical
applications. Many procedures, including laparoscopic and
endoscopic surgeries, need a computer screen to display
virtual images.

Network technology enables virtual classrooms, in which
students and teachers interact via an online interface [6].
Considering the importance of career choice to a student,
exceptional cultural practitioners adopted questionnaire
surveys to identify critical impactors of learning performance.
However, it is difficult to predict the course of work, given the
complex goals and dreams of each student. Recent research
has shown that student data based on behavioral features
provide a good basis for workflow forecast. Hence, a
revolutionary model was created and implemented to forecast
student decisions, namely, ACCBOX (Approach Cluster
Centers Based On XGBOOST). Experimental results show
that the model outperforms all previous prediction algorithms.

In India, only 0.3% of the population advances from
postgraduate to research level education. Focusing on student
achievement through various reasoning, Walter et al. [7]
divided students into low, middle, and high achievement
groups, and combined support vector machine (SVM) with k-
means clustering (KMC) to make the above architects
accountable. The SVM was adopted for classification, and the
KMC was used to assemble student data. The student
performance was predicted on a range of tests, using data
mining principles. The prediction program utilizes semantic
rules and SVM concepts. The semantic limitations increase the
quality of educational contents and facilitate the transmission
of educational activity to all students. Their approach was
found to benefit both low and high achievement students, and
enhance their desire in continued learning. In this way, Walter
enhanced the overall quality of learning by predicting their
level of education and student assistance before they begin
their studies.

Some scholars demonstrated the relationship between the
level of primary education profile and the end level of



education profile of Federal Polytechnic students. The O-level
was defined as the first academic profile in the system of
classification. The grade point average (GPA) was used to
evaluate student achievement in courses (Grade R). Using data
mining techniques, the authors intended to develop a new
model for forecasting student performance in the future. The
files were preprocessed to eliminate data redundancy. The idea
of SVM was drawn to predict the success of students, and
compared with the other ML ideas, such as line break, KNN,
and decision tree. The SVM was proved to be more accurate
than other ML concepts.

With the advancement of technology, virtual classes
become much more accessible, particularly in social sciences
[8]. It is increasingly important to predict the success of
students in higher education institutions. This would help with
the detection and improvement of student performance in
various subjects. Many elements should be considered to
enhance performance. The notion of clustering is often
adopted to improve the quality of an enhancement learning
program by separating students into groups. The Ada-boost
genetically modified approach, often known as Ada-GA, were
adopted by Militello et al. [8] to enhance the performance of
dividers. This approach was utilized to assess the students’ risk
level against a huge amount of collected data. The outcome
provides teachers with a good reference for giving counselling
to depressed students.

Liu [9] employed various tools and approaches in the virtual
classroom, including video conferencing systems [9], and a
multimedia environment that incorporates a whiteboard and
text chat, among others. The students are accessible to many
types of learning and teaching resources, including e-mail,
YouTube, and wikis, while others make use of learning
management systems (LMS). The market of virtual classroom
grows, as new settings with more features begin to appear. In
addition to sound and visual quality, the market focuses
primarily on the overall implementation and usability of the
environment. Interactive classrooms are originally utilized to
benefit distance learners and mixed learning environments, as
well as to supplement on-campus courses. In the virtual
classroom, distant learners and instructors could interact
actively to improve student engagement, inspire and
encourage individuals, and assist students in developing a
learning community while avoiding alienation. Group
assignments in the virtual classroom enhance the students’
design skills, learning ability, motivation, and capacity, and
help them understand more about themselves.

ML aims to investigate and invent algorithms that learn and
anticipate the experimental outcomes. The University of
Southern California has created an artificial gadget that
includes avatar-based training modules, which could transfer
military personnel to other locations for military training.

2.1 Impact of VR on classroom

2.1.1 Time efficiency

Traditional classrooms have a time limit. Sometimes, there
is not enough time for the teacher to answer the questions
raised by a student. In the virtual classroom, however, any
student from anywhere can ask questions 24/7. There is no
need to sit in the classroom and listen to lectures. The students
only need to log in to the classroom server, pick the module,
and choose subjects and teachers. Hence, every learner can
better understand the topics with the aid of classroom
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resources [10].

2.1.2 Enhanced understanding and better learning ability

The virtual classroom provides many functions that develop
student skills, making learning relatively easy. Students can
access their classroom accounts, and learn from anywhere,
anytime. The only requirements are classroom ID and Internet
connection. Experienced teachers manage the class sessions in
an online classroom, while the students communicate easily
with the teachers. The teachers are offered innovative methods
to connect with the students.

2.1.3 Accurate feedbacks and rating

At the end of the semester, the virtual classroom provides a
feedback form to the students at school or colleges.
Traditionally, the feedback process is a formality without
much value. In the virtual classroom, however, hand-to-hand
feedback is sent to students after each class, and a feedback
report is issued on a daily basis [11]. The accurate feedback
improves the skills and learning styles of both teachers and
students. The virtual classroom provides a rating system. After
each session, the teacher is rated by the Al technology. At the
end of each month, the teacher with the highest rating will be
observable openly.

2.1.4 ML and Al in virtual classroom

ML is a computer science based on Al. Most ML systems
learn from their previous work, or gain knowledge of the prior
work. As its name suggests, Al is both artificial and intelligent.
Artificial means the replication is true to the original, and
intelligent refers to the consistency between concepts and
ideas, which facilitates user comprehensive. Instead of a
machine, a tool, or a computing program, Al is applied in
structures or devices. Using Al, a system can work insightfully
to execute its tasks. Al can complete the jobs that can be done
by humans effortlessly in the computer field [12].

On an intelligent learning platform, ML can easily handle
scoring and grading tasks. Take the intellectual learning
environment for example. Optical recognition, an Al
technology, can be utilized in the grading system to complete
grading with innovative assessments. The technology enables
the teachers to optimize the efficiency of classroom teaching,
and tailor the teaching to individual students.

Currently, ML and Al are being used to quickly review and
rate written tasks, such as essays. Teachers can also store
important college files and student scores in the cloud. All data
must be preserved securely. Some cloud storages provide free
reposition of up to 5 GB of data for new members [13].

In short, Al is any field in which the computer works
intelligently. It derives from the human model. In virtual
schools, the various cultural backgrounds and language
abilities of students are fully considered. With the help of Al
and natural language processing (NLP), the text files are
interpreted manually, and subtitles of video files appear in the
language that the user is familiar with.

3. METHODOLOGY

This paper carries out virtual experiments on 3D human-
computer interaction, realistic images, and 3D sound
positioning technologies, and derives the roadmap of VR
testing (Figure 1).
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Figure 1. Propose d model for immersive learning

Firstly, the BLy, member classifier set of students engaging
in the virtual classroom was evaluated, and the closest
neighbor confidence for virtual classroom participation was
appraised:

H,, = {BL,,BL,, ..., BLy,_; | BL,, € H}. (1)
where, Hy is a different classifier from BLy;. The following
must be satisfied in order to classify non-sporting athletes:
We focused on the students from different colleges, who
attended PE classes. These students are likely to be similar in
classification [14].

If the above condition permits, the trust in unmarked student
may be estimated. Xy; and Xy, two students of PE class, had a
cosine similarity score of 0.

XM ‘XM

SXy, Xy) =——m—.
(X, X) 1Xp HLX

)

The training set Ly of the BLy; member classifier includes
the unclassified students, and the classifier Hy can draw
attention to this group [15]. The consistency of k, Conf (x; )
of x and its neighbor at this moment can be calculated as a
certain sort of confidence:

M-1 Kk
Conf(x}) = Z Z S(x, x}) x
q=1 j

A3)
qFm
consistency (BLq =", yx;)
Among them,
consistency (BLq (xl-”‘),yx,:)
J
“4)

—1,BLM(xiu) = yx} . .
= i E i
1L BLy ) = v,y * ) € 91

t
i

The score x{* can be derived from the member classifier set
Hy:

Yy =arg m Hm(xu)-

1=<c=C (5)
Based on VR, the proposed framework for PE virtual
classroom presents a new approach to PE. The implementation
of the approach was built on a framework for semi-supervised
training. The selection strategy based on Q statistics was
employed to choose the most appropriate VR technology.

4. EXPERIMENTAL ANALYSIS

Our experiments involve a total of 597 qualified students,
who had shared their view on the use of VR in classroom
teaching. The authors developed a VR teaching and learning
platform, including MS Kinect. The training pitch simulation
was created using MS HoloLens, HTC Vive Kit Pro, and
Oculus Rift, Autodesk MAYA, and Unreal Game Engine. The
data were collected using the VR simulator to identify user
position, attention, and quick response, and to communicate
the results to the VR devices wirelessly. Figure 2 illustrates the
user activity and experiential learning in our model.

Table 1 summarizes the feedbacks of the students on
different ML methods.

For the test group in the real operational environment [16],
it is necessary to disassemble and reassemble the reducer
assembly model with the aid of the data and tools, and to
conduct a knowledge research and test based on the
experimental results [17]. As shown in Table 2, the test group
and the control group had not significant difference. The test
devices and texts had an equivalent correlation with observed
functions.

Virtual 2D texts and 3D videos exemplify how the learning
materials of the AR education apps could be accessed from
anywhere, and how the two types of data could be seen from
any location.

Table 1. Feedbacks on ML methods

Female 155 26.0 26.0 26.0
Male 441 73.9 73.9 99.8
Other 1 2 2 100.0
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Table 2. Statical analysis on VR effect on online education

AR learning materials are accessible anytime, anywhere. 587 3.57 .882 .036
AR education app does not require any special device, and is easy to access. 587 3.37 .624 .026
AR educatlon_ app make§ Iegr_nlng engaging, interesting, interactive, and 587 423 466 019
gamified, and significantly improves student learning.
AR education app enhances colla}boratlon gnd improves interactive lessons, 587 459 691 029
where all students are involved in the learning process.
AR education app facilitates practical learning in off-class hours. 587 4.37 .636 .026
AR helps to maintain long-term attention on a particular item or topic. 587 4.22 .504 .021
AR education app enables students to understand theoretical knowledge, as well 587 435 658 027
as the subject.
AR education app makes the way rgztlﬁgar;mg more attentive than traditional 587 422 510 021
AR education app wsuahzgs the Sl_JbJect, gnd brings better results through the 587 430 511 021
immersive environment.
AR education app makes full uset r?:i rfi\ri;m schooling/college/professional 587 442 555 023
AR education app forges the practical understanding of the concepts. 587 3.96 752 .031
AR education app is universally applicable to any level of education and training. 587 4.21 .500 .021
AR education app applies to a comp_lete currlqulum, and supplements current 587 416 843 035
pedagogical materials.
AR education app offers vast oppocrlt:Sr;g;e.:s to diversify and shape up boring 587 422 508 021
AR education app makes classes T(gtz:zgt;gve, and enhances the confidence of 587 448 573 024
AR education app allows students to learn after class, outside the classroom. 587 4.67 .539 .022
AR education app gamifies the conczﬂtii,kslsch that students can understand them 587 4.90 455 019
AR education app presents the cor:)(;tce);;]trs;jl mgre clearly than traditional learning 587 497 564 023
AR education app provides new opportunities for students to learn how to 587 445 597 025
communicate and collaborate.
AR education app is relatively af(fjoer\tljiitélse, and accommodates with mobile 587 463 605 025
AR education app ensures the training safety of students. 587 4.02 779 .032
Avre you get satisfied with AR education app? 587 4.47 .590 .024
We have completed the lesson successfil:IIy using the app, and are satisfied with 587 447 593 024
AR education app motivates stugsg\t/sitlir;;earnlng, and improves academic 587 465 582 024
I enjoyed learning through the AR education app. 587 4.03 .705 .029
AR education app saves the time for repeated explanations. 587 4.20 531 .022
AR education app helps us to learn the practical skills beyond the classroom. 587 4.21 .524 .022
Students are comfortable working with the components of 3D graphics/AR apps. 587 4.21 .529 .022
AR renders objects that are_hard to imagine and turns them into 3D models, 587 423 487 020
making them easier to master.
AR animation facilitates learning, brings our attention to the subject, and 587 494 486 020

motivates us to study.

Figure 2. User activity and experiential learning in our
model

Independent sample t-test was adopted to analyse all data
completed in SPSS software. Suppose the P-value of
significance is greater than 0.05 in Levene's test for equality

of variances. This means VR boosts student happiness,
because of its high devotion. Student satisfaction with their
education experience is directly correlated to the qualities of
their teachers. Thus, instructor quality stands as an extremely
important factor to consider [18]. VR is crucial to the
smoothness of course teaching, and enables students to do
better academically. In the presence of VR, students become
happier, and the learning process is improved. Students are
more likely to be satisfied, if the instructor takes the time to
get to know them and their needs, with the aid of VR. Thus, it
was concluded that the quality of the teacher has a major
impact on student satisfaction (Table 3).

During the analysis of test data, three conditions were
considered as errors: a single error, a single record, and several
mistakes [19]. The failure of depositing parts in the designated
tray is noted as a task error.



Table 3. Results of independent sample t-test

AR learning materials are accessible anytime, anywhere. 97.967 586 .000 .000 3.567 3.50 3.64
AR education app does not require any special device, and

. 130.680 586 .000 .000 3.366 3.32 3.42
is easy to access.

AR education app makes learning engaging, interesting,
interactive, and gamified, and significantly improves student 219.699 586 .000 .000 4.228 4.19 4.27

learning.

AR education app enhances collaboration and improves

interactive lessons, where all students are involved in the 160.956 586 .000 .000 4.591 4.54 4.65
learning process.
AR education app facnltatﬁ;lfrrsactlcal learning in off-class 166.524 586 000 000 4371 432 442

AR helps to maintain long-term attention on a particular

item or topic. 202.989 586 .000 .000 4.220 4.18 4.26
AR education app enables students to understand theoretical
knowledge, as well as the subject. 160.177 586 .000 .000 4.353 4.30 4.41
AR education app makes th(_a way of learning more attentive 200.774 586 000 000 4995 418 497
than traditional methods.

AR education app wsuahzgs the SL_JbJect, gnd brings better 203.913 586 000 000 4298 426 434

results through the immersive environment.

AR education app makes full use of AR in
schooling/college/professional training. 2,08 SHle 00 ey g i Eee
AR education app forgesct:rt]aczrpatztlcal understanding of the 127.626 586 000 000 3.959 3.90 4.02
AR education app is unl_versally ap_pl_lcable to any level of 204.226 586 000 000 4213 417 495

education and training.
AR education app applies to a comp_lete currlqulum, and 119.540 586 000 000 4158 409 423
supplements current pedagogical materials.
AR education app offers vast opportunities to diversify and
shape up boring classes. 200.893 586 .000 .000 4.216 4.18 4.26
AR education app makes classes interactive, and enhances
the confidence of learners. 189.332 586 .000 .000 4.479 4.43 4.53
AR education app a!lows students to learn after class, 209.833 586 000 000 4,668 462 471
outside the classroom.
AR education app gamifies the concepts, such that students 260.912 586 000 000 4903 487 494
can understand them quickly.
AR education app presents the concepts more clearly than
traditional learning programs. 183.179 586 .000 .000 4.266 4.22 4.31
AR education app provides new opportunities for students
to learn how to communicate and collaborate. L83 S8 ALY ALy e Gl B
AR education app is rglatlvely_ afford_able, and 185.484 586 000 000 4632 458 468
accommodates with mobile devices.
AR education app ensures the training safety of students. 124.897 586 .000 .000 4.017 3.95 4.08
Avre you get satisfied with AR education app? 183.458 586 .000 .000 4.470 4.42 4.52
We have completed the lesson successfully using the app,
enitd] s et ooef(T 182.482 586 .000 .000 4.467 4.42 451
AR education app motivates students in learning, and
improves academic activities. 193.490 586 .000 .000 4.646 4.60 4.69
I enjoyed learning through the AR education app. 138.328 586 .000 .000 4.027 3.97 4.08
AR education app saves the time for repeated explanations.  191.698 586 .000 .000 4.204 4.16 4.25
AR education app helps us to learn the practical skills 194.713 586 1000 000 4208 417 495
beyond the classroom.
Students are comfortable wprklng with the components of 192 598 586 1000 000 4206 416 495
3D graphics/AR apps.
AR rer_1ders objects that are_hard to imagine and turns them 210576 586 000 000 4233 419 497
into 3D models, making them easier to master.
AR animation fa_(:llltates Iearr!lng, brings our attention to the 211.146 586 000 000 4239 420 428
subject, and motivates us to study.

In this study, six variables (categories) were identified For the second category, the following statements were
through the exploratory investigation [20]. For the first explored: the course is organized using VR; the course design
category, the following statements were explored: the teacher allows assignments to be completed in various learning
communicated well; the instruction is passionate about VR contexts; the teacher guided the course well.
application in online education; the instructor is concerned For the third category, the following statements were
about student learning. explored: The teacher answered swiftly to my inquiries
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concerning the usage of Webinar; the instructor reacted statements were explored: The teacher gave models that

promptly to my queries about the general requirements of the clearly express expectations for weekly group tasks; the
course. instructor uses good examples to illustrate statistical
In the category of student expectations, the following concepts...

Table 4. T-test results analysis

AR learning materials are accessible anytime, anywhere. 97.967 . . 97.967
AR education app does not require any special device, and is

130.680 586 .000 .000 3.366 130.680 586
easy to access.
AR education app makes learning engaging, interesting,
interactive, and gamified, and significantly improves student 219.699 586 .000 .000 4.228 219.699 586
learning.
AR education app enhances collaboration and improves
interactive lessons, where all students are involved in the 160.956 586 .000 .000 4591 160.956 586
learning process.
AR education app faalnatscsni)rrsafctlcal learning in off-class 166.524 586 000 000 4371 166524 586
AR helps to maintain Iong-te;(r)np?;tentlon on a particular item or 202.989 586 000 000 4220 202.989 586
AR education app enables students to understand theoretical
knowledge, as well as the subject. 160.177 586 .000 .000 4.353 160.177 586
AR education app makes the way of learning more attentive
than traditional methods. 200.774 586 .000 .000 4.225 200.774 586
AR education app VIsuallz_es the sybject, gnd brings better 203.913 586 000 000 4298 203.913 586
results through the immersive environment.
AR education app makes full use of AR in 192709 586 000 000 4417 192709 586
schooling/college/professional training.
AR education app forgesct:r?cp;;)agtlcal understanding of the 127.626 586 000 000 3959 127.626 586
AR education app is universally applicable to any level of
education and training, 204.226 586 .000 .000 4.213 204.226 586
AR education app applies to a comp_lete currlc_ulum, and 119.540 586 000 000 4158  119.540 586
supplements current pedagogical materials.
AR education app offers vast opportunities to diversify and 200.893 586 000 000 4216 200.893 586
shape up boring classes.
AR education app makes classes interactive, and enhances the
confidence of learners. 189.332 586 .000 .000 4.479 189.332 586
AR education app allows students to learn after class, outside
the classroom. 209.833 586 .000 .000 4.668 209.833 586
AR education app gamifies the concepts, such that students can 260.912 586 000 000 4903 260.912 586
understand them quickly.
AR education app presents the_ concepts more clearly than 183.179 586 000 000 4266 183.179 586
traditional learning programs.
AR education app provides new opportunities for students to
learn how to communicate and collaborate. Lo eie ALy QLY | aanls JED8 e
AR education app is re_Iatlver_ afford_able, and accommodates 185.484 586 000 000 4632 185484 586
with mobile devices.
AR education app ensures the training safety of students. 124.897 586 .000 .000 4.017 124.897 586
Are you get satisfied with AR education app? 183.458 586 .000 .000 4.470 183.458 586
We have completed the Iesspn.succgssf_ully using the app, and 182.482 586 000 000 4467 182482 586
are satisfied with it.
AR education app motivates §tuder_1ts_ in learning, and improves 193.490 586 000 000 4646 193.490 586
academic activities.
I enjoyed learning through the AR education app. 138.328 586 .000 .000 4.027 138.328 586
AR education app saves the time for repeated explanations. 191.698 586 .000 .000 4.204 191.698 586
AR education app helps us to learn the practical skills beyond 194.713 586 000 000 4208 194713 586
the classroom.
Students are comfortable wprklng with the components of 3D 192 598 586 000 000 4206 192598 586
graphics/AR apps.
AR renders objects that are_hard to imagine and turns them into 210,576 586 000 000 4233 210576 586
3D models, making them easier to master.
AR animation facilitates learning, brings our attention to the 211.146 586 000 000 4239  211.146 586

subject, and motivates us to study.
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Table 5. Model summary and parameter estimates

Linear Linear Linear Linear Linear Linear Linear Linear
Quadratic Quadratic = Quadratic  Quadratic = Quadratic = Quadratic =~ Quadratic =~ Quadratic
Compound Compound Compound Compound Compound Compound Compound Compound
S S S S S S S S
Growth Growth Growth Growth Growth Growth Growth Growth

Exponential Exponential Exponential Exponential Exponential Exponential Exponentia Exponential

When it comes to the category of student happiness, the
following comments were noticed: The online classes were
beneficial; Overall, I am delighted with the quality of this
course... [21].

For the last category, the following statements were
explored: The online classes have polished my analytic
abilities; online classes genuinely attempt to get the best out of
all students...

69.8% of the total variation was explained by these six
variables [22].

4.1 One sample test

VR is frequently adopted to enhance the classroom
experience in the traditional education system. To distinguish
novel items in VR is known as novelty recognition [23].
Object identification is a common task among animals. If a
mouse is placed in two comparable environments for Smin,
one of the environments would be changed to include a new or
unique item. It is expected that the mouse would spend more
time examining the unknown object. Since mice are inherently
interested, the percentage of time spent examining the novel
object compared to a familiar object can be calculated by:

Time Spent for identifying the Familiar Object using Virtual

Time Spent Investigating

Reahty = Time Spent Investigating + Novel Object 100 (6)

If a student spends the same amount of time exploring each
object [24], the outcome would be 50% using the same
formula. Thus, the null hypothesis for this test was compared
to the standard of 50%. A score below 50% suggests that the
students recognized the novel object, but preferred the familiar
one to the novel one. This might be associated with the human
inclination for familiarity. Our goal is to judge whether the
mean sample score varies substantially from the predicted
value of 90%, using the four-step hypothesis test, which is
discussed in the preceding section. That is, the goal is to
determine whether the population mean varies from that of the
sample mean:

HO: The mean percentage of time spent examining the novel
item is 90%, as predicted by chance, when students are given
the option to explore a novel and familiar object in the virtual
classroom [25].

HI: If a student is given the option to explore a novel and a
well-known object, the novel object often receives a smaller
share of his/her attention.

Table 4 demonstrates the correlations between teacher
quality, feedback timeliness, course design, student
expectation, student happiness, and student performance. The
first four factors had a positive correlation between them. The
student happiness in online classes is positively correlated
with the quality of the teacher (SE = 0.706, t-value = 24.196;
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p 0.05) [26], which validates HO. The course design exhibited
a positive correlation with student satisfaction (SE = 0.064, t-
value = 2.395; the correlation is statistically significant),
which backs up H1 [27]. In addition, feedback timeliness
promotes student happiness in online courses (SE = 0.067, t-
value = 2.520; p=0.05), which also supports HI. Finally,
student expectation has a positive correlated with student
happiness (SE = 0.149, t-value = 5.127; p = 0.05) [28]. Thus,
H1 was found to be correct.

The semi-supervised training approach suggested in the
article was contrasted with the supervised training, with
different features and feature combinations [29, 30]. As shown
in Table 5, the proposed approach met all three criteria given
here.

5. CONCLUSIONS

VR has been proved as a technique that boosts the teaching
effect and student’s subjective learning. Based on VR, the
virtual classroom allows students to learn and exchange ideas,
keep in contact over breaks, and work on group projects
together. It is open to visitors (including professors, students,
and researchers) from all over the world. Those who wish to
study aboard would find the virtual classroom as a great
resource, which helps them save time and money, without
sacrificing the quality of education.

The VR-based virtual -classroom provides quality
instructions and a well-thought-out learning strategy. It has
been employed to support digital teaching. Our work refines
and repairs the flaws of the virtual classroom model with the
help of VR and Al, which promote the learning by novice
trainees. It is reasonable to conclude that our approach
enhances the technical capabilities and learning abilities of
students.

In future work, the addition of olfactory stimuli is a possible
future development. Apart from their diagnostic value, odors
have the potential to be utilized to more accurately to simulate
dangerous or stressful situations (like a battle or an operation).
Furthermore, the research of medical informatics is another
potential research angle. VR and AR could be utilized to
improve the visualization of medical data, provide intuitive
statistical graphs and reports, and realize 4D interactions. To
realize more realistic settings, we need stronger processing
power, higher resolution, better scenario design, and improved
haptic devices.
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