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Introduction 
For this research project, I sought to address a single guiding question: How can Virtual Reality be 
successfully utilized to deliver skill acquisition? My method entailed surveying the available literature, 
giving precedence to publications released in the last five years. Additionally, in consideration of the 
amount of hype the field has received, I chose to focus exclusively on research-based sources and peer-
reviewed scholarly publications.  

Use of computers in education for instruction and training dates back to the early 1950s, but Virtual 
Reality has only become a feasible option for mainstream educators in the past decade. As this new 
technology becomes increasingly available, educators are aware of its existence and curious about how 
it might be deployed. In a 2019 survey of pre-service teachers in Australia, 64% of participants reported 
that they had never used VR, while 96.97% said they would be willing to use VR in a classroom if given 
the opportunity (Cooper, Park, Nasr, Thong, & Johnson, p. 5). This discrepancy between the number of 
pre-service teachers with no personal VR experience and the high level of interest expressed in VR 
indicates to me that there is a thirst for knowledge about VR instruction.  

With this in mind, I have designed this report for an interested but relatively inexperienced audience of 
educators and instructors – individuals who are curious about what VR is, why it can be a good 
instructional method, and how it has been used for successful instructional training. 

What is VR? 
Defining Virtual Reality 
The definition of Virtual Reality (VR) can be boiled down to three elements: VR is a fully-immersive 
experience in which (1) the “real world” is blocked out and (2) replaced by a 3D environment, (3) 
creating an illusion that you are occupying and interacting with that generated environment (Seaton, 
Faccini, & Hallock, 2018, p. 4; Farshid, Paschen, Eriksson, & Kietzmann, 2018, p. 659-660; Cooper et al., 
2019, p. 3; Zhang, Jiang, de Pablos, Lytras, & Sun, 2017, p. 549).  

Blocking out the real world is accomplished via VR equipment, which ranges from physically massive—
like a flight simulator—to something as simple as Google Cardboard, a smartphone mounted in an 
inexpensive goggle-like device. 

3D environments used in VR consist of realistic surroundings—including realistic perspective, texture, 
and lighting—and objects—including realistic motion and behavior of those objects (Dalgarno, Hedberg, 
& Harper, 2002, pp. 150-151). 

The illusion that you are occupying and interacting with that generated environment—often described 
as a sense of “immediacy and control”—is created through your ability to change your position or view, 
your ability to move through the environment, and your ability to pick up, examine, and manipulate 
objects (Dalgarno et al., 2002, p. 151; Zhang et al., 2017, p. 549). Unlike traditional computer 
environments, where interactivity occurs by typing, pointing, and clicking on things, objects in VR are 
manipulated the same way you would manipulate them in the real world (Cooper et al., 2019, p. 2). 

This third feature—the illusion of “being there”—is the defining characteristic of VR. 
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Compared to Augmented Reality & Mixed Reality 
Virtual Reality is distinct from two other popular interactive mediums, Augmented Reality (AR) and 
Mixed Reality (MR). 

Augmented Reality refers to viewing the real world with an extra layer of information superimposed 
over it, either through a smartphone app or a headset (like Google Glass or Intel’s Vaunt). In AR, real 
objects and people are given an “information shadow”: corresponding digital data presented a layer of 
information that assists the user in some way (Farshid et al., 2018, p. 659). For example, facial 
recognition software could be paired with AR to display the name and department of a person you are 
talking to—a useful feature for a new employee still getting oriented to their new company. 

Mixed Reality exists halfway between Augmented Reality and Virtual Reality. It is more interactive than 
AR, but still allows you to see the real world (unlike VR, which blocks the real world out.) MR “combines 
what’s real with what’s possible” (Farshid et al., 2018, p. 660) , allowing users to experience the real 
world with imaginary tweaks: from cartoon creatures who randomly appear in Pokemon Go, to apps 
that allow users to envision what a room would look like with certain changes (walls painted a different 
color, or an IKEA sofa in different locations and orientations.)  

VR Equipment 
As Virtual Reality is based on the illusion that you are in a different situation than your real-world 
surroundings, VR equipment needs to block out those real-world surroundings. To do so, most VR 
equipment today incorporates a headset that covers the user’s eyes called a “head-mounted display” or 
HMD.  

       

Two Head Mounted Display (HMD) equipment options: an Oculus Rift HMD (left) and  
a Google Cardboard viewer (right) (Evan-Amos, 2015 & 2017). 

 
Low-end, mobile equipment (like Google Cardboard) features a single screen, while desktop and 
standalone equipment (like Oculus Rift, Oculus Go, and HTC Vive) have one screen for each eye, adding 
to the illusion of reality by creating depth perception. While there is equipment on the market that does 
not block out real-world surroundings (such as 3DTVs), evidence suggests that 3-dimensional headsets 
like the Oculus create a notably stronger sense of immersion and interactivity for users (Chessa, Maiello, 
Borsari, & Bex, 2019, p. 75). 
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The cost of entry-level equipment continues to decrease. Google Cardboard viewers (which pair with a 
user’s smartphone) typically retail for $15 or less. Standalone headsets, which require no additional 
equipment to use, are becoming affordable for casual users—the 32GB version of Oculus Go costs a 
mere $199—as are tethered headsets like the Oculus Rift S ($399), which connect to a user’s computer. 

 

What elements does VR need to be effective? 
Technical Specs: Blocking, Field of View, & Degrees of Freedom 
In addition to blocking out a user’s surroundings, VR also requires several other visual markers to mimic 
reality. Two notable ones are Field of View and Degrees of Freedom. 

Field of View (FOV) is the extent of the observable environment a person can see at a given moment. 
The wider the FOV, the more “present” a user typically feels (VR Lens Lab, 2016).  

Degrees of Freedom (DoF), on the other hand, are the number of ways a user can rotate their position 
within the virtual environment. A simple VR experience, like that offered by Google Cardboard, might 
have only three Degrees of Freedom (or “3DoF”), while a more sophisticated system like the Oculus Rift 
or HTC Vive offers six (“6DoF”). A 3DoF system works well for stationary experiences, but if your user 
needs to have the ability to explore freely, you will need a 6DoF system. 

Photorealism: Surprisingly Non-Essential 
In a recent meta-analysis of the effect of input hardware, output hardware, and game elements on the 
success of VR interventions, M. C. Howard determined that “When analyzing the overall effects, only 
game elements had a significant impact on outcomes” (2019, p. 205). Another meta-analysis conducted 
by Cummings and Bailenson expanded on which game elements are most essential, concluding that the 
most important features for creating presence in VR are the user’s ability to manipulate their field of 
view, the number of degrees of freedom, and other features that help create a sense of natural 
movement (2016, p. 293). Less important? The quality of graphics. Multiple studies indicate that 
photorealism is not necessary. Users are surprisingly tolerant of bad rendering so long as their ability to 
move and interact with the virtual environment feels natural (Seaton et al., 2018, p. 6). 

 

What makes VR good for skill instruction? 
 

Immersive VR can be a superb tool for teaching skills. This section explores several aspects of VR 
instruction that are of particular interest to skills-based education. 

Directly-experienced learner content 
The ability of learners to directly experience what they are learning is one of the most salient features of 
VR. In every other medium—print, video, classroom—learning is almost exclusively a spectator 
experience. In VR, things happen directly to the learner. As one industry professional puts it: “For the 
first time, learners are the protagonist” (Seaton et al., 218, p. 2). 
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The first-person nature of VR has captured the attention of educators from the start. In Winn’s 1993 
technical report on educational applications of VR, he singled out the way that “Immersive VR furnishes 
first-person non-symbolic experiences that are specifically designed to help students learn material.” 
These kinds of experiences “make up the bulk of our daily interactions with the world” but are rarely 
part of formal learning, which tends to be made of “third-person symbolic experiences”. 

Today, twenty-six years later, Cooper and Thong reiterate the same argument, singling out users’ ability 
to experience learning as one of the four key elements of VR as an educational tool. Experiences aren’t 
limited to the ability to navigate and manipulate the environment, though. In a VR environment, 
“people commonly respond physically (e.g. facial reactions, movement of arms) and emotionally (e.g., 
shock, surprise) to a range of stimuli” (Cooper & Thong, 2019). This shouldn’t be surprising; studies have 
shown that the neural mechanisms humans have when immersed in VR are “very similar” to the neural 
mechanisms present in real life (Alcañiz, Parra, & Giglioli, 2018, p. 3). So, in addition to tapping into 
spatial and kinetic memory, VR has the potential to stimulate learning through less traditional, more 
personal pathways, such as emotional resonance and personal narrative. 

Similarly, the ability to experience ideas directly instead of in a symbolic form—something Dalgarno and 
Lee describe as “transparency of knowledge representation” (2009, p. 21)—can be immensely helpful 
for some concepts and types of learners. It’s one thing to read about pulling a switch and another to 
practice those exact motions. A study from the University of Chicago echoes these findings, indicating 
that physically experiencing the concepts you are learning about changes the way you process that 
information, which “could lead to better performance” (Kontra, Lyons, Fischer, & Beilock, 2015). 

Increases student engagement 
Another key element of VR as an educational tool is its vitalizing effect on student engagement. This 
comes from the format’s interactivity, immersion, personalization, and hands-on control over the 
experience.  

By its very nature, VR blocks out distractions and requires students to be active rather than passive. 
Learners can make choices about which actions to take while attempting to achieve certain goals, 
something that “can be intrinsically motivating and engaging as a result of the high degree of 
personalization that arises” from controlling the experience (Pantelidis 2009, p. 62). Learners’ ability to 
make decisions builds motivation in other ways: they can proceed at their own pace, retry scenarios, 
and get real-time feedback on how well they are doing. 

VR can also facilitate engagement through interpersonal interactions. Learners in a multi-user VR 
program can simultaneously participate in shared tasks, creating “rich and truly collaborative 
experiences that foster positive interdependence” and “a sense of togetherness” (Dalgarno & Lee, 2009, 
p. 22; Khandelwal & Upadhyay, 2019, p. 7). Such social, collaborative learning can further boost 
interactivity and retention. 

Finally, the VR format is a multimedia one, capable of simultaneously integrating everything from still 
images to music—and therefore more capable of matching a learner’s visual, auditory, or kinetic 
learning preference. 
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Reduces cognitive load 
Several studies have demonstrated that well-designed VR training can drastically reduce cognitive load. 
This can be especially useful for novices who need to master complex scenarios like surgical skills 
training (Anderson, Konge, & Sørensen, 2018, p. 684). 

Exactly replicates simulations 
One of the best uses for VR is to replicate real-world situations. These simulations can be simplistic or 
complex, and can be tailored to a wide variety of training needs. 

3D virtual environments are well-documented in their ability “to facilitate learning tasks that lead to 
improved transfer of knowledge and skills to real situations” (Dalgarno & Lee, 2009, p. 21). In other 
words, VR allows learners to practice new things in a way that makes the skill they are learning easier to 
remember and then ultimately do in the real world.  

Being able to practice in controlled environments that are “highly immersive and closely parallel real-
world situations” can be more effective than real-world simulations in certain circumstances (Hu-An & 
Lee, 2017, p. 219). For one thing, VR scenarios can be replayed. Repeatable, real-time complexity allows 
learners to try something over and over until they get it right. This can be a good way for learners to 
brush up on rarely used skills or make progress toward mastery of a particular skill set through repetitive 
practice, build skills incrementally (one small piece of the scenario at a time), or even explore different 
ways a scenario might develop based on the learner’s actions or a range of variables.  

Finally, VR simulations excel at training where practicing in the real world would be “dangerous, 
impossible, inconvenient, or difficult” (Pantelidis, 2009, p. 64). Learners can experience unusual 
situations – like worst case scenarios – that are essential but highly unlikely to occur. They can practice 
skills that would be logistically difficult to arrange training for, such as learning how to operate an 
expensive machine that is in a different location, hard to access, prohibitively pricey to train on, or 
inadequate for the number of students who require training. Learners are also protected from 
experiencing or causing harm during training. 

Creates a safe space to fail 
In the real world, mistakes made by a learner could be demoralizing or dangerous. VR allows students to 
explore and practice in a consequence-free way. VR can provide a sense of emotional safety: for 
example, rather than messing up in front of peers, a learner practicing public speaking fails in front of a 
virtual audience. Similarly, VR can provide physical safety, protecting the learner from causing 
unintended property or equipment damage, hurting others, or hurting themselves, while at the same 
time being able to see how these things could happen.  

Research shows that using VR to practice hazardous situations without actually being in danger can lead 
to measurable improvements in both competency and confidence. One 2006 study comparing 
employees who retrieved safety training in a classroom versus employees who received “fully immersive 
and interactive training” through AR and VR found that the AR/VR learners felt more capable, confident, 
and able to handle hazardous situations (Patel, Bailenson, Hack-Jung, Diankov, & Bajcsy, 2006).  

Engages empathy & emotion 
The first-person experience at the heart of VR learning engages the emotional part of the brain, which 
can be leveraged in unique ways. Research on immersive virtual experiences shows that people “react 
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to them more emotionally than other traditional mediums” (Seaton et al., 2018, p. 3), and that, in turn, 
increases learner retention.  

The more intriguing side of VR’s emotional resonance is its ability to create learning experiences about 
emotional subjects like changing attitudes, taking new perspectives, and experiencing empathy for other 
people. For example, a landmark study from the Virtual Human Interaction Lab at Stanford University 
demonstrated that giving young participants a VR experience in which they were an elderly person 
significantly increased their empathy toward older generations (Bailenson et al., 2008). Recent research 
is further exploring VR’s potential for creating social change through empathy, particularly VR’s ability to 
create psychological and bodily illusions such as the Proteus effect (Yee, Bailenson, & Ducheneaut 2009) 
that cause VR users to perceive themselves as physically embodying a different race, age, or gender, and 
to experience what other people might experience (Farmer & Maister, 2017). This could have a huge 
impact on future training for difficult topics like diversity & inclusion and sexual harassment 

Learner Reflection & Perceived Learning Effectiveness 
Reflective learning, while not an innate feature of VR, is well-suited to the VR format and can be 
effectively evoked through simple design choices. When a student reflects on what they are learning—
by actively monitoring, evaluating, and modifying their thinking—they can improve their overall learning 
outcomes, as well as their perceived learning effectiveness—their attitude, appreciation for, and feeling 
of satisfaction about the learning experience (Zhang et al., 2017, pp. 548 & 550).  

Prompting student reflection often requires tools and resources that can be difficult to come by in 
traditional classrooms, but researchers suggest that VR technology can provide powerful scaffolding for 
reflective learning in four ways: 

1. Informational features like process displays can show learners the specific steps they are taking 
to solve a task or information they are drawing on to learn a concept; 

2. Instructional features like process prompts can pause learners before, during, or after problem-
solving to reflect on, explain, or evaluate what they are doing; 

3. Reference features like process models can show what steps or strategies an expert would take 
to consider or solve a specific problem; and 

4. Interactive features like a forum where multiple learners can share their reflections, which 
offers opportunities for social support, community input, and peer modeling (Zhang et al., p. 
550). 

Other features, like being able to instantly view evaluative feedback or test one’s abilities through self-
directed quizzing, can further assist learners in being able to evaluate what they are learning, where 
they need to improve, and how they might do so. This reflective learning in turn gives learners a sense 
for how much they are improving and the value they are getting from the training.  

Assessment, Optimization, & Tracking 
Like all computer-based training, VR offers data-based features like assessment, optimization, and 
tracking.  

Assessment—the testing and evaluation of learner understanding and retention—can be done in a 
range of ways, from the more traditional (like multiple choice testing) to more innovative (say, 
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navigating a dangerous situation with an avatar and “surviving” by finishing with a certain number of 
“health points”/HP.)  

Optimization comes from the ability to alter and pivot a VR program to a user’s specific needs. For 
example, an OSHA compliance training program could be tailored to different workers within an 
industry, providing alternative examples or information depending on their real-life roles while keeping 
the core information the same. 

Tracking—the recording and comparison of behavior and scores—can be done across groups, across 
space, and across time. 

When VR Is Not the Answer 
Finally, a few words about situations where VR may not be the right format for training. 

The current biggest consideration for VR training is cost – VR can be very expensive compared to other 
training methods (Pantelidis, 2009, p. 65). If you are training a small number of people, the instruction is 
unlikely to be needed again in the future, or the material is likely to change soon in a way that would be 
difficult to update in a computer simulation, the price of a VR program isn’t worth the investment. (On 
the other hand, if you are training a large number of people on material that will stay relatively steady 
across time, the up-front cost of creating a VR program will easily pay for itself in the long run.) 

Virtual reality may also be the incorrect format for training if it requires interaction with real humans. 
Research indicates that, given VR’s current capabilities, there are certain situations where human 
interaction simply cannot be substituted with anything but the real thing (Pantelidis, 2009, p. 64). 

 

Examples of successful VR application 
Research over the past decade has demonstrated that VR is a useful, safe, and effective way to deliver 
training across disciplines. Well-documented applications and meta-analyses can be found for the fields 
of education (D’Agustino, 2013; Freina & Ott, 2015; Alhalabi, 2016; Jensen & Konradsen, 2018), industry 
(Gavish et al., 2015; Sportillo, Avveduto, Tecchia, & Carrozzino, 2015; Lawson, Galanitri, & Waterfield, 
2016; Gorecky, Khamis, & Mura, 2017; Leder, Horlitz, Puschmann, Wittstock & Schütz, 2018), military 
(Lackey, Salcedo, Szalma, & Hancock, 2016; Webster, 2016), healthcare (Izard et al., 2018; Fertleman et 
al, 2018; Walsh et al., 2018), human resources (Abshier, 2012; Bosse, Gerritsen, Man, & Treur, 2014; 
Fagan, 2014; Khandelwal & Upadhyay, 2018; Mast, Kleinlogel, Tur, & Bachmann, 2018), and business 
(Kiss et al., 2015; Alcañiz et al., 2018). 

The following section summarizes a handful of examples that illustrate how VR can successfully be 
incorporated into training. 

Industrial Training: Tank Maintenance 
In their 2014 study, Ganier, Hoareau, and Tisseau tracked a group of 42 French tank maintenance 
workers to find out whether complex maintenance procedures “could be learnt equally well by virtual-
environment and conventional training” (p. 828). The workers were divided into three equally-sized 
groups; one group received conventional training, one group received virtual training, and the final 
group acted as a control and received no training.  
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Conventional tank maintenance training can be challenging and expensive: it requires equipment and 
staff downtime, consumes resources (like replacement parts used – and sometimes damaged – during 
practice), and presents possible safety issues. However, the tasks being learned can be highly complex, 
and require learners to become familiar with an entire system (rather than isolated, disparate 
procedures) and comprehend three-dimensional actions and effects.  

The conventional training used a Leclerc tank suspension system, as well as a preparation station that 
include all materials, tools, and connections necessary for the procedure. The VR training, on the other 
hand, used the GVT software platform, which provided a virtual environment with “both high functional 
and high psychological fidelity” to the real-world suspension system and preparation station. The VR 
platform was used in a computer room with multiple workstations, and controlled by a mouse (Ganier et 
al., 2014, p. 833). 

 

The real-world preparation station control panel (left) compared to the VR training virtual environment (right) (Ganier et al., 
2014, p. 833). 

 

  

Conducting conventional training (left) compared to conducting the VR training (right) (Ganier et al., 2014, p. 835, 836). 

After conducting both the conventional and virtual training, Ganier, Hoareau, and Tissau had the 
maintenance workers carry out the learned tasks in a real-world environment. They concluded that both 
the conventional and VR training “produced similar levels of performance when the procedure was 
carried out in real conditions” and that both groups were more successful in terms of “time taken to 
complete the task, time spent consulting job instructions and number of times the instructor provided 
guidance” (2014, p. 828). The VR training, which was safer, more convenient, and less expensive to 
conduct, proved able to deliver the same complex three-dimensional knowledge as real-world training. 



Virtual Reality for Skills-Based Education - Forman 

10 
 

 

Safety Training for Underground Coal Miners 
In 2015, Grabowski and Jankowski evaluated the efficacy of a VR-based training program for 
underground coal miners in Poland. Mining is an incredibly dangerous industry, and many of its basic, 
everyday tasks have the potential to lead to injury or death. Grabowski and Jankowski wanted to know 
VR technology might be able to assist employees in acquiring and practicing basic behaviors closely tied 
to occupational health and safety. 

They conducted a pilot training program with 21 trainees employed in the mining industry. Trainees 
participated in two simulations, each using a different motion capture system and a Head Mounted 
Display (HMD) with either a wide or narrow field of view (FoV). Trainees practiced blasting works 
scenarios, which are “especially dangerous” because “[a]ny deviation from established working 
procedures risks explosion and/or fire and as the result the death of many people” (Grabowski & 
Jankowski, 2015, p. 311). Actions performed included conducting an initial inspection of the blasting 
area, measuring methane levels, and assembling explosives and initiation caps. 

 

The two VR rigs—highly immersive (left) and moderately immersive (right)—used for the blasting works training scenarios 
(Grabowski & Jankowski, 2014, p. 311). 

In their analysis, Grabowski and Jankowski found a significant positive impact on occupational health 
and safety. Trainees considered the training useful and reported feeling positive effects from it even 
after three months. Furthermore, Grabowski and Jankowski found evidence that the VR training might 
also improve workers’ ability to recognize hazards, which could a potentially huge impact on safety 
considering that failure to perceive a hazard is one of the most common reasons for mining injuries and 
fatalities (2014, p. 313).  

 

Roleplay Scenarios 
Roleplay is of particular interest to VR trainers because there is such a measurable difference in 
outcomes between traditional in-person roleplay and that offered by VR.  
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Stephen Dornsife, a senior L&D leader, estimates that 95% of in-person roleplay fails, largely because 
“Learners have to come in and out of character [which] isn’t natural or comfortable. VR promises to 
allow this sort of simulation in a comfortable setting where the learner can feel at ease practicing with 
an avatar” (Seaton et al., 2018, p. 2). More to the point, research shows that speakers get just as 
nervous in front of a virtual audience as a real one, and—through its ability to safely simulate anxiety-
provoking situations that can be repeatedly experienced in a controlled manner—VR is uniquely suited 
to helping individuals who struggle with social situations (Kirjin, Emmelkamp, & Olafsson, 2004). 

 

Learner wearing an HMD and sitting in front of a computer (left, inset) and the practice job interview question and virtual 
human avatar he is interacting with (Mast et al., 2018, p. 128). 

VR has successfully been used for roleplay training for scenarios like training disaster communication 
(Haferkamp, Kraemer, Linehan, & Schrembri, 2011), leadership assessment and training (Alcañiz et al., 
2018), public speaking (Kirjin et al., 2004), job interviews (Kwon, Powell, & Chalmers, 2013; Smith et al., 
2014), interpersonal skills development (Mast et al., 2018), sales training (Upadhyay & Khandelwal, 
2018), and health care soft skills (Schutt, Holloway, Linegar, & Deman, 2017).  

One company that is using VR for roleplay-based training is Walmart, the global superstore behemoth. 
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Trainee using VR at a Walmart Academy (Harris, 2017) 

Walmart rolled out its VR roleplay training initiative in 2017 to help their associates and store managers 
train for a variety of scenarios. The company considered VR particularly helpful because employees can 
watch how mistakes might happen, see how their actions might affect that, and practice what to do so 
that if they encounter the situation in real life they won’t freeze up or make things worse. VR roleplay 
also allows employees to experience rare incidents—like Black Friday—without disrupting store 
operations or risking dissatisfied customers (Harris, 2017). The company reported that employees who 
had gone through the VR training retained what they learned better than employees who received more 
traditional training, and did so longer. 

 

Designing for Optimization & Customization: Electrical Safety Training 
As discussed earlier, one of the benefits of VR training is that it can be customized for a set of learners 
who interact with a category of knowledge in different ways depending on their day-to-day roles and 
experiences. The electrical safety training created for construction workers and reported on by Zhao and 
Lucas demonstrates how such customized VR learning can be applied. 

For electrical safety, the kinds of hazards you encounter depend on your tasks and environment. If you 
work at an indoor substation, you are going to face a different set of hazards than you would if you 
typically work outdoors on remote power lines. Similarly, if your job involves operating a cherry-picker, 
your primary hazards are going to be different than if you typically operate an earth-mover. With this in 
mind, the VR training created by Zhao and Lucas is modular: worker training can be customized to that 
worker’s specific tasks and working environments by selecting those tasks and environments from a list 
of available options (2015, p. 66). This modular approach provides additional flexibility because it is 
simple to add new elements as needed, and training scenarios can be created by selecting and filtering 
within the system based on the learner’s needs, instead of developing each training scenario from 
scratch. 
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One of the training simulations created from this modular system targets learners who work on road 
construction sites in daytime in an open-air environment in close proximity to overhead power lines. 
The scenario incorporates electrical hazards that would be found in such a setting (transmission towers 
and power lines) as well as the construction machines that might be present (like a mobile crane). Users 
are given free navigational control, and can toggle between a first-person and third-person point of view 
as they explore and interact with their environment. 

  

First-person POV (left) and third-person POV (right) in the VR training’s navigation mode (Zhao & Lucas, 2015, p. 65). 

The user is given a set of tasks to complete and, as they walk through the scenario, a variety of hazards 
will be triggered related to the task and their environment. For example, walking into the “danger zone” 
for an energized, high-voltage power line without wearing the correct personal protection equipment 
(PPE) causes a warning to pop up that explains the hazard (“safe working distance and clearance”), what 
could result (electrocution), and safe behavior (stay at a safe distance/clearance or put on the 
appropriate PPE). Repeating the same action during practice triggers the same warning. However, if the 
user walks into the “danger zone” during a task-based testing scenario without first putting on 
appropriate PPE, an animated electric arc will descend from the power line to the user’s avatar, 
immediately reducing the user’s HP to 0 and prompting a “game over” for the testing scenario (Zhao & 
Lucas, 2015, p. 63-64). Thus, the real-world repercussions of getting too close to a live power line while 
working in an open-air construction site become part of the lesson plan for any employee who will be 
conducting tasks in that kind of environment. 

 

Conclusion 
As VR is still a relatively new technology, several aspects of it require further research. Limitations 
related to user discomfort (particularly nausea, which remains stubbornly present in a small fraction of 
users) are unclear, as are the effects of VR use over extended periods. More research is needed to 
confirm specific benefits related to 3D learning environments, such as whether learners will trust 3D 
learning experiences enough to permanently modify misconceptions or behavior. Scientific research into 
VR learning for workplace soft skills (as opposed to psychological skills and hard skills like safety training) 
remains scant. Finally, for VR instructional design to truly reach fruition, instructors need to transition 
from approaching knowledge as sets of knowledge to be transferred between teacher and learner to 
knowledge transferred through immersive learning experiences. 
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As Virtual Reality equipment becomes more affordable and available, instructors are likely to see it 
become a viable option for training in their specific industry. By designing instructional training that 
utilizes VR’s pedagogic strengths, educators of the future have the potential to create skill-based 
programs that are cost-effective, safe, convenient, and useful for all learners. 
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