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Abstract  
Many industries have begun to utilise virtual reality (VR), and numerous studies have shown 
that technology can be beneficial in the classroom. Human or mechanical instructors who can 
guide the pupil through exercises are essential in training for skill development, but VR is 
quickly becoming the medium of choice. Six VR training projects were chosen for this analysis 
because of their ability to visualise the possibilities of VR in education. Training in simulated 
and real-world settings were compared for their effects on the trainees' ability to learn. 
Virtual reality training may be done at any time and in any place, and it is risk-free and 
reversible. The importance of features like pre-planning and feedback-providing functionality 
in VR applications cannot be overstated. Virtual reality (VR) has several applications, one of 
which being training and development of skills. Those working on virtual reality projects to 
train new skills might use the information in this page as a resource. 
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Introduction:  
The use of virtual reality (VR) technology has 
spread beyond the gaming and 
entertainment industries and into the 
domains of medicine, the military, and 
education. Virtual reality (VR) has been 
called a high-potential medium in a variety 
of sectors because it allows users to 
experience life-like events through real-time 
simulation and interaction using multiple 
sensory channels to produce 'Presence' [1,2]. 
Subjects who participate in trials using 
immersive media report feeling transported 
to a different world (or "presence") than the 

one they're in [2]. In particular, numerous 
studies [3] show VR's efficacy in teaching and 
learning. Hu-Au & Lee [4] argue that young 
students prefer VR because it helps them 
gain new perspectives, develop empathy, 
and visualise complex models by providing 
opportunities, increasing student 
engagement, providing constructivist (i.e., 
allowing students to construct their own 
knowledge from meaningful experiences), 
and authentic experiences. By providing 
learners with a wealth of dynamic and 
interesting content, virtual environments 
(VEs) can facilitate experiential learning [5]. 
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The usefulness and potential applications of 
virtual reality (VR) in teaching and learning 
have been the subject of a number of 
research [6]. Knowledge and meaning, 
according to constructivist theory, are built 
by individuals as a result of their life 
experiences. They acquire new information 
by expanding upon what they already know 
[7]. First-person experience refers to an 
individual's direct participation in and 
analysis of a situation; second-person 
experience involves hearing about an event 
from another individual; and third-person 
experience involves interacting with a 
computer through an interface. However, 
the psychological process of a third-person 
learner becomes analogous to a first-person 
learner because to the immersion and 
engagement afforded by VR [3].  
Skill development training calls for actual, 
hands-on contact between the trainee and 
the object being trained. In this study, 
physical activity is used to define skill 
development training, which is a type of 
learning that requires the participant to 
move a body component in order to 
complete a task. To do any task, you need to 
move your arms, legs, and every muscle in 
your body. The kinesthesia ability to perceive 
motion of limb or joint is linked to training 
for skill development, also known as the 
sensation or perception of movement. Clark 
and Horch's study of kinesthetic memory 
demonstrates that people can recall the 
precise location of their limbs even after 
long intervals [8]. Our bodies learn through 
doing, picking up on cues about how to do a 
task and eventually adopting those motions. 
The trainee's body moves in response to the 
sensors and haptics being used in the virtual 
reality instruction. The learner can make the 
necessary adjustments and remember them 

later. In business, training helps workers 
develop the skills they need to do their jobs 
well. It gives workers enough hope that they 
can advance in the company, improve 
productivity, and make fewer mistakes on 
the job. Companies see training as an 
investment since it yields high financial 
returns and reinforces the company's status 
as an industry leader [9]. This study will 
examine and evaluate previous VR initiatives 
and studies that have used experimentation 
to improve the learning impacts of VR. 
Between 2009 and 2018, six types of data 
were gathered across four distinct topics and 
projects.  
The benefits of virtual reality (VR) for 
training in a variety of professions are 
demonstrated by these initiatives. The 
projects are thoroughly detailed in those 
references, and there is a wealth of data 
available for determining what may be 
gleaned from them. We next compare the 
virtual and real-world training in these 
projects to offer variables for design 
consideration after reviewing the 
advantages of using VR for skill development 
training, the fields in which VR was used for 
skill development training, and so on. 
The Training Domains in Virtual Reality   
In this article, we examine the benefits and 
drawbacks of using virtual reality (VR) for 
instruction across a variety of fields. The 
research team looked at 48 virtual reality 
training programmes and other materials. 
Five-and-a-half percent of the works relied 
on HMDs; six percent made use of mobile 
VR; ten percent made use of CAVE-like VR 
monitors; and twenty-seven percent didn't 
say which VR devices they utilised. An 
additional 11% made use of supplementary 
trackers or sensors, such as depth sensors, 
to acquire information about hand gestures. 
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Ten percent of navigation providers made 
use of high-tech gear like treadmills and 
motion platforms to provide really 
immersive user experiences. The needs of 21 
percent of the works were met by using 
custom hardware such as Arduino or other 
3D-printed elements. We found that 83% of 
the works we examined were simulation-
based applications that recreated real-world 
situations in order to facilitate the 
completion of specific activities in virtual 
reality. A total of 71% of the works included 
some sort of user evaluation; on average, 
there were 34 ± 29 people participating.  
(i) Medical Training Using VR: Regional 

anaesthetic (RA) simulators are used in 
conjunction with other training 
modalities such as video instruction, 
ultrasound guidance, and simulators 
[10]. The'see one, do one' method is 
traditionally used in RA training, in 
which trainees work under the direct 
observation of a senior and experienced 
surgeon. This method is time-
consuming, expensive, and has varying 
degrees of success [11]. In 2009, O. 
Grottke et al. created a virtual reality 
(VR) based simulator that gave students 
the opportunity to hone their technical 
abilities in RA by virtually adopting a 
wide range of patient anatomies. Using 
the ViSTA virtual toolkit, the simulator 
app incorporates its collision detection, 
humanoid, interaction, and visual 
modules. Figure 1 depicts the 
implementation of a specialised haptic 
input device used for palpation to 
realistically pinpoint the injection spot 
prior to needle operation. This software 
provides a safe and adaptable training 
environment by combining visual and 
basic haptic representations with 

intuitive interactions and a convincing 
simulation. Because of its segmented 
algorithm, this simulator can be used 
for a wide variety of peripheral nerve 
blocks, representing a wide range of 
individual anatomical variations.  

(ii) Industry (Employee) Training VR: 
Intuitive mining industry virtual reality 
teaching system based on HUDs. 

 The mining industry is very dangerous and 
hazardous, hence extensive training is 
essential for worker protection [13]. It is not 
safe to train miners to drill in the actual 
working environment. Physical damage to 
equipment, physical harm to the student, 
loss of reputation in business, etc. are all 
dangers associated with drilling that must be 
taken into account when providing training 
[14].  

 Zhang Hui created an easy-to-use VR mining 
training system in 2016 [12] that relies on 
head-mounted displays to provide a realistic 
experience. This project aimed to create an 
HMD [virtual reality headset, smartphone 
(Nexus 6P smartphone), and leap motion 
device with an HMD based intuitive type VR 
training system prototype] for use in deep 
mines drilling scenario training.  

 The user manipulates the virtual 
environment by moving their hands and 
engaging in drilling activities. The user can 
conduct complex gestures and movements 
inside the virtual world, controlling the 
virtual miner's hand in the manner depicted 
in figure 2. Then, 10 students participated in 
an experiment using both the HMD and the 
screen-based general training systems. 
HMD-based training was compared to 
screen-based instruction, and then to 
training using a joystick and wearable 
sensors.  

169



NeuroQuantology | May 2019| Volume 17 | Issue 05 |Page 167-176| doi: 10.48047/nq.2019.17.05.2080 
ANIRBAN DHAR et al/ Virtual Reality in Training 

 

eISSN1303-5150                                                                                                               www.neuroquantology.com                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

 

 Users' responses to surveys probing their 
experiences with immersion, intuitiveness, 
engagement, simplicity of use, and ease of 
learning formed the basis of the comparison.  

 The results of training using HMDs were 
better in every category. The difference 
between the scores for immersion HMD 
based training (4.5 out of 5) and screen 
based training (1.5 out of 5) was substantial. 
After comparing the two, it became clear 
that the VR training system based on HMDs 
was the more user-friendly option. However, 
the wearable sensors did have one major 
limitation: they couldn't give the user any 
tactile feedback.  
(iii) Safety Instruction Training VR: Training 

in Advanced Cardiovascular Life Support 
with a Virtual Reality Simulator Training 
in Advanced Cardiac Life Support (ACLS) 
can save the lives of those who are 
experiencing respiratory failures, as it is 
a time-sensitive and clinical team-based 
technique. Training involves both 
classroom instruction and hands-on 
practise with simulation equipment like 
the Heartsome and Anne Manikin [16], 
as the real-world setting is 
characterised by high stress and time-
sensitive scenarios. A VR simulator was 
created by Vankipuram in 2014 [15] for 
use with ACLS. It's a virtual classroom 
that motivates, engages, and lets 
students act out realistic scenarios.  

(iv) Application of VR in Disaster Response 
Training (Fire Safety): Firefighters have 
access to a wide variety of educational 
opportunities, but the general public 
rarely participates in fire safety drills 
and most of the education they receive 
consists of case studies, in-person 
lectures, and simulations of actual fires 
[17]. For the 2018 disaster response 

training [18], Rajit Pimpale created a 
virtual reality application. 

 As an alternative to traditional 
classroom or instructional learning, this 
project was designed to better prepare 
a disaster response team. It helps first 
responders deal with stressful 
situations better, too. As this research 
has shown, not only is virtual reality 
(VR) a fun and engaging medium, but it 
also offers a more realistic training 
platform for disaster management 
tactics.  

(v) Personal Development VR: Using 
motion capture technologies, a virtual 
reality dance training system In the 
actual world, managing training, 
location, and the precise time that 
teachers and students attend sessions is 
difficult [22]. While watching videos can 
still be used as a learning tool when the 
instructor is not there, there is no 
feedback. The traditional method of 
dance tutoring includes useful 
resources for developing dancers. A 
major obstacle is the possibility of the 
dancers becoming hurt or irritated 
while learning [23]. When a trainee 
doesn't perform well, choreographers 
yell and scream, instilling terror in the 
trainees and causing chaos in the dance 
studio [24]. The trainees' ability to 
perform to their full potential will 
therefore be hampered by declining 
confidence levels. 

 In 2011 Chan et al. used motion capture 
technology to create a VR dancing 
instruction system [22]. Users of this 
system should wear motion capture 
devices, mimic the movements of a 
virtual instructor, and then receive 
feedback on how to make their 
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movements more fluid. Motion analysis 
techniques are used in this project 
together with motion capture 
technology. The whole-body motion of 
the users is included in the analysis that 
this method delivers.  

(vi) Military Training: We can now mimic 
many environmental circumstances, 
including day and night, various 
weather kinds, and other scenarios 
thanks to technology (Rushmeier et al., 
2019; Shirk, 2019). Simulator software 
and realistic video games have started 
to be used by the military for training. 
The Flooding Control Trainer (FTC) was 
created by Hussain et al. (2009) to 
instruct new recruits in a variety of 
abilities at the U.S. Navy. Through the 
Aviator Training Next (ATN) 
programme, U.S. Aviation started to 
experiment with VR training as a 
complement to the conventional hands-
on training. According to their first 
findings, VR training produced pilots 
with a same level of quality and 
competency to pilots taught in a real 
aircraft (Dalladaku et al., 2020). Real-
world training conditions and some 
specialised tools or equipment 
frequently place limitations on 
traditional training approaches. Military 
personnel can practise their technical 
skills and enhance their cognitive 
abilities through VR training, which 
offers a safe, controlled virtual 
environment at a reasonable price 
(Zyda, 2005).  

(vii) Interpersonal Skills Training: In 
addition to teaching highly specialised 
technical abilities, VR has also 
demonstrated promise for teaching 
interpersonal skills. The potential for 

rich interpersonal interactions, which 
are essential for the development of 
interpersonal skills, increases as VR 
technology and software advances, in 
part because of the psychological effect 
of "being there" (Colbert et al., 2016). 
Although there hasn't been much 
research on VR in training 
environments, it has recently 
demonstrated promise for examining 
communication in healthcare teams 
(Cordar et al., 2017). In addition, VR has 
shown potential in assisting individuals 
in collectively developing business ideas 
while resolving team roles along the 
way (Kiss et al., 2015). 

 According to Akdere et al. (2021a), VR 
has also shown promise in the 
development of intercultural 
competency. According to a recent 
meta-analysis, continued technological 
advancements put VR in a good 
position to provide training for human 
resource management, including topics 
like recruiting and selecting new hires 
as well as enhancing knowledge and 
abilities of current employees (Stone et 
al., 2015). In addition, VR is combining 
with other cutting-edge technologies, 
such haptic interfaces, to support 
worker training (Grajewski et al., 2015). 
The most important interpersonal traits 
are openness, empathy, and vocal and 
nonverbal communication. Here's how 
they're discussed:  

 Openness: Since cognitive development 
alone is insufficient for communication skill 
development, scholars have long recognised 
the significance of the affective and 
behavioural learning dimensions (Greene, 
2003). Positive attitudes are necessary for 
effective communicators, who can best 
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utilise organisational tacit knowledge as 
speakers, listeners, and senders. 
Intercultural competency is commonly 
acknowledged to include intercultural 
openness as a key element. Openness is thus 
an appropriate subject for the VR-based 
training simulations because it is such a well 
acknowledged and fundamental feature of 
intercultural communication. Given the 
nature of openness, a virtual reality (VR) 
environment offers special training 
opportunities that enable students to fully 
experience contentious themes and topics 
and, as a result, enable them to consider 
their personal convictions and ideas, building 
the competence for being open. 

 Empathy: Understanding the experiences, 
viewpoints, and feelings of another takes a 
sophisticated skill called empathy. Because 
cultural differences can serve as obstacles to 
such knowledge of others, intercultural 
empathy is particularly difficult. According to 
a recent study on the effectiveness of virtual 
reality settings for fostering empathy in 
psychology education, "VR-based 
simulations of psychopathology may offer a 
promising platform for delivering a 
constructionist approach" (Formosa et al., 
2018). Similar to this, historians contend that 
a virtual reality (VR) setting is useful for 
assisting students in understanding historical 
empathy, articulating its significance, and 
addressing its teaching methods. Van Loon 
et al. (2018) investigated whether virtual 
reality (VR) is driven by higher empathy and 
whether the impact extends to presumably 
real-stakes behavioural games, and they 
reported that VR can promote prosocial 
behaviour towards others. 
(a) Verbal and Nonverbal Communication 
: No matter what other elements a scholar 
may or may not include in different 

definitions of intercultural competency, 
verbal and nonverbal communication 
abilities remain a constant across all models 
(Spitzberg & Changnon, 2009). Roberts et al. 
(2016) showed "an approach in which a 
variety of nonverbal communication 
between client and therapist can be 
contextualised within a shared simulation, 
even when the client is at home and the 
therapist is in the clinic." They made sure 
that participants could employ nonverbal 
communication based on both the exposure 
experience and the immediate environment 
when using VR. Nonverbal communication 
can "support the conversational flow," 
"provide cognitive support," and "express 
emotions and attitudes," according to 
Allmendinger (2010), who examined 
"whether the actual use of nonverbal signals 
can affect the sense of social presence and 
thus help to establish and maintain the 
learner's motivation and provide support for 
structuring social interaction in learning 
situations."For intercultural competency, 
verbal communication is equally important. 
Chellali et al. (2011) stated that VR training 
"improves user's collaborative performance" 
in a study looking at how verbal 
communication might be improved in 
medical education through VR 
environments. According to Houtkamp et al. 
(2012), "users may experience higher levels 
of presence, engagement, and arousal when 
sound is included in the simulations."  
Conclusion  
Companies are working to enhance VR 
experiences by enhancing the resolution and 
field of vision of VR headsets. There are 
initiatives to enhance VR experiences from 
other angles as well, such as employing 
haptics to heighten the sense of presence 
(SoP). The haptics of VR experiences are 
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frequently rather constrained in current 
practise. Fixed-shape controllers with a 
joystick are the norm in VR systems. A motor 
produces some basic vibrations that serve as 
the haptic feedback. The newest Valve 
controller, the Index, has hand recognition 
technology that can track finger movements. 
A technology called Wireality was created by 
Fang et al. (2020) that allows a user to feel 
the shape of virtual objects in the actual 
environment with their hands.  
Other gadgets, besides haptics, work to 
increase VR's level of immersion in various 
ways. A person can experience more than 
200 different scents in virtual reality with the 
FEELREAL Sensory Mask, for instance 
(FEELREAL, 2020). Pneumatic gloves that 
provide thermal feedback when a user 
interacts with virtual objects were created 
by Cai et al. in 2020 and are referred to as 
Therm Air Glove. A device called 
Ambiotherm was created by Ranasinghe et 
al. (2017) that simulates temperature and 
wind conditions in virtual reality by using a 
fan and other electronics. These gadgets can 
be used in future VR training apps to 
improve the immersion and realism of 
instruction. 
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