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Mike Christian is a founder and CEO of From the Future, a leader in 
immersive technologies focused on improving the human condition 
through enhanced learning, therapy, and rehabilitation. Utilizing 
degrees in Economics and Computer Science, he spent the last 
twenty-plus years creating virtual worlds and artificial intelligence 
for Atari, THQ, and From the Future. His writing and lectures range 
from the book “AI Game Programming Wisdom” to talks on “Virtual 
Reality Partnerships.”  In 2018, Mike was the Primary Investigator 
for a National Institute of Health grant titled, Mixed Reality Gaming 
Combined With a Novel Treadmill for Low Back Pain. He and his team 
formed Bright Future to develop a VR platform to enhance therapy 
and learning for patients. This led them to apply for an NIH grant 
titled Assessing the Effectiveness of Applied Behavior Analysis Intervention 
Implemented Using Virtual Reality with Children Diagnosed with Autism.

In his spare time, Mike enjoys riding his Harley on the back roads 
of Texas, doing standup comedy, and thinking about the future 
convergence of virtual reality, artificial intelligence, and block chain 
technologies. To learn more about Mike and From the Future check 
out his linkedin profile and www.ftfvr.com.
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In February of 2017, I had my first epiphany on how virtual reality 
could dramatically change training and education in general. By 
that time, my company had been creating virtual reality games and 
experiences for three years, and I felt like I had a good understanding 
of how powerful the digital medium was. However, it was one pivotal 
conversation where I had my light bulb moment, or as I now like to 
say, changed my reality.

I have a friend that worked at a water treatment plant at the time. 
He had been in the Navy and supported Seal teams as a boat pilot, 
electrician, and a sort of jack-of-all-trades. He did similar things for the 
water treatment plant, except for piloting boats, of course. One day 
he told me about a time when he was asked to repair a high voltage 
power station. Re-engaging the power was very dangerous because 
of the possibility of an arc flash, which is an unwanted electrical 
discharge that can be caused by a bad connection in the system. 
These flashes, or more appropriately blasts, are an explosion of heat 
and pressure that can cause fire and flying shrapnel. At the highest 
voltages, these explosions can be so sudden and severe that they can 
practically vaporize a person regardless of what protective gear they 
are wearing. 

Upon hearing about this, my first thought was, how do you train for 
something like that? Then I realized I already had the answer: virtual 
reality. It was from that moment that I knew my company, From the 
Future, was going to move from creating games to something much 
more useful and life-changing; training and education to save lives and 
improve the human condition.

The New Reality
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Since then, From the Future has had the opportunity to work with 
and talk to many people. We have witnessed their eureka moments. 
This sudden realization, enlightenment, or inspiration usually occurs 
sometime after they put on a VR headset or afterward when we are 
engaged in conversation about the many ways VR can benefit them 
and their company. I am writing this book not only to communicate 
the potential of VR in training and education but hopefully to help you 
have your own light bulb moment and bring you into this new reality, a 
reality that has no limits in improving the human condition.

How Virtual Reality Will Revolutionize Training And Education   |   6
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Why is this a revolution in training and education instead of an 
evolution? What is a Revolution? A sudden, complete, or radical 
transformation. Evolution is a gradual development or change over 
a period of time. The industrial revolution occurred from 1760 to 
sometime between 1820 and 1840. Sixty to eighty years may not 
seem sudden, but it was a radical change, and given that the time 
leading up to it was thousands of years, it was quite sudden. Humans 
went from hand production methods to machines and processes that 
gave rise to the mechanized factory system. It was a turning point in 
history that affected every aspect of daily life.

The information revolution followed the industrial revolution. 
Computers have been a part of the information revolution and 
spawned the Digital Revolution. Virtual reality is an evolution of 
computer technology that puts us “inside the computer”. This 
human-computer integration is what will fundamentally revolutionize 
training and education. In addition to all the reasons VR enhances 
learning, the fact that it is more integrated into the human experience 
means that it will not only be integral to the learning process but our 
everyday lives as well.

We will see this change happen dramatically over the next five to 
ten years. Each year will see tremendous progress. Even now, there 
seems to be news every day about some new hardware, software, or 
breakthrough in research. While technology will continue to evolve 
quickly, humans will lag. We need to see proof and strong evidence 
before changing the way we do things, especially if it is something that 
we have been doing for thousands of years.

The Revolution

William Bell Scott Iron and Coal, 1855–60
Wikipedia

http://www.ftfvr.com
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And let’s face it, even with the introduction of computers in the 
classroom and high tech ways of presenting material, we still instruct 
and learn in similar ways as before. Educators talk and present and 
students hopefully listen, absorb, and learn. Testing is involved and 
students graduate, or workers get certified. This process has worked, 
more or less, for a very long time. Because of this, the human part of 
the equation will take longer than the technical one. However, that 
doesn’t mean the revolution will not happen relatively quickly. The 
potential impact on learning is too hard to ignore.

http://www.ftfvr.com
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The first time I put on an HTC Vive headset, I immediately got 
goosebumps. I wasn’t even in an application yet but in the empty grid 
room before any applications load. This experience had such an effect 
on me because this was my first room-scale experience. Room-scale 
is a VR industry term meaning that your movement in the real world 
matches your movement in the virtual world. For the first time, the 
virtual world felt real to me. My brain tricked me into believing I was 
really there. This realization was incredible.

Learning By Doing

HTC VIVE Loading Room
HTC

http://www.ftfvr.com
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When you are in VR, your virtual movements match your physical 
actions, which fools your brain into believing you are there, regardless 
of whether the virtual world looks cartoonish or photorealistic. When 
you turn your head, take a step or wave your hand in the real world 
and see the same movement in the virtual world, you begin to see the 
potential of how you can learn in this new reality.

More than 25 years ago, researchers found that VR could have 
a positive effect on therapy. Barbara Rothbaum, Ph.D. of Emory 
University School of Medicine, and her colleagues demonstrated that 
VR-based exposure therapy could help people overcome a fear of 
heights1.

People respond physiologically to their virtual experiences. By this, 
I mean their heart rate can fluctuate, they can begin to sweat, or 
their mood can change. They believe what is happening to them. 
Not only do they think that what they are doing has an impact and 
consequences, but they can also see that impact. They can grab and 
pull a switch and see it move. They can use tools to disassemble and 
reassemble an engine. They can see and experience the consequenc-
es. If they forget to attach their fall harness correctly, they fall. If they 
are operating a heavy piece of equipment and drive over boards 
covering a hole they can experience those boards breaking and the 
equipment tipping over.

What does this all mean for training and education? It means that in 
VR, people can learn by doing. On the job training does not have to 
happen “on the job” where a mistake can lead to expensive losses, or 
worse, the loss of life.

1 “American Journal of Psychiatry | Vol 152, 
No 4.” https://ajp.psychiatryonline.org/toc/
ajp/152/4.

http://www.ftfvr.com
https://ajp.psychiatryonline.org/toc/ajp/152/4
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Learning by doing has long been recognized for thousands of years 
as one of the most effective ways to learn. The following is a quote 
that has often been attributed to Ben Franklin but belongs to XunZi, a 
Chinese philosopher that lived over 2,000 years ago.

“TELL ME AND I FORGET, TEACH ME AND I MAY 
REMEMBER, INVOLVE ME AND I LEARN.”

XunZi, Confucian Philosopher, 310 BC (Experiencing VR for the first time)

Around the same time as XunZi, Aristotle wrote, “For the things we 
have to learn before we can do them, we learn by doing.” While 
learning by doing may be the most effective way to learn, it has only in 
recent history gained traction as a formal and articulated approach to 
education.

http://www.ftfvr.com
https://en.wikipedia.org/wiki/Xun_Kuang
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American philosopher John Dewey2 had a profound effect on 
education and psychology. He was most famous for his views 
on progressive education, which gives more value to experience 
than formal learning or learning by doing. Dewey reasoned that 
to understand life, you must experience it. He found that when 
students interacted with their environment, they were quicker to 
adapt and learn. He also believed this was true of teachers and that 
students and teachers must learn together. Carrying this philosophy 
into virtual reality means giving educators the ability to join students 
in VR so they can guide, enhance, and continue to learn as well. As 
you will read later in this book, involving the teacher or trainer is a 
vital part of VR education effectiveness, and is often overlooked in 
first-generation VR training.

2 “John Dewey - Wikipedia.” https://en.wiki-
pedia.org/wiki/John_Dewey.

John Dewey 1859-1952
Wikipedia
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What does learning by doing mean in VR? If you have never been 
in a VR headset or even if you have and it was a poor experience, 
then the concept of learning by doing in VR may still be abstract. 
The following chapters will further expand on this idea along with 
examples and will also touch on other valuable concepts that I will 
expand upon in later chapters.

Some VR solutions use 360 video or 360 images to immerse 
people in a realistic looking environment. These are often 
fixed-position experiences where the user can only turn their 
head and point at objects, but even this is enough to give people 
the feeling they are in another place. The video or image-based 
solutions are viable if the environment is too complex to model 
for a given budget but still needs to look as realistic as possible. 
In general, this is the method often used in soft skills training 
where human interactions are captured on video and played 
back. The user will often make decisions or responses from a list 
of choices. While this interaction is simplistic compared to most 
of what this book discusses, it is still effective at immersion and 
sometimes the correct choice for a solution.

http://www.ftfvr.com
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We’ve already discussed that tracking your real-life motion in VR 
tricks your brain into believing it is in whatever world it sees, even 
if that motion is merely turning your head in a 360 image or video 
environment. Add freedom of movement in a realtime 3D scene along 
with the ability to pick up objects or operate a device or machine with 
virtual hands, and you now have an educational superpower the likes 
of which the world has never seen. While some would argue that one 
is better than another, mostly those that have a vested interest in a 
particular approach, it is the training or educational problem you are 
trying to solve along with the available funds that should dictate the 
method you choose.

Let’s dig further into what learning by doing is and what it means to 
VR. Learning by doing is self-explanatory; you are learning how to do 
something while you do it, either with the guidance of an instructor 
or on your own. Sometimes you learn simply by trial and error 
until you get the result you want. When it comes to education and 
formal approaches, the concept of learning by doing falls under an 
approach to teaching (a pedagogical movement) called progressive 
education. Progressive education distinguishes itself from the 
traditional Euro-American approach where information is received 
passively, and lessons or certain habits form. It focuses on learning 
through experience. The subject is surprisingly deep and has evolved 
significantly in the last 300 years. Once you realize that VR has the 
potential to encompass and deliver all of the teaching methods 
developed by our greatest educational minds, it becomes clear that 
VR is not just evolutionary, but revolutionary.

Learning by doing is also referred to as hands-on learning, or in a 
broader sense, experiential learning. Experiential learning3 is distinct 
from passive learning and is related to other forms of learning that all 
overlap in various ways. Rather than try to explain the differences in 
each method, I will touch on them briefly and discuss how they can be 
implemented and enhanced in VR.

3 “Experiential learning - Wikipedia.” https://
en.wikipedia.org/wiki/Experiential_learning.

ftfvr.com
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We have mentioned Trial and Error4 as a method of learning and 
will discuss this again later in the book. The style involves repeated 
and varied attempts at a task which continue until success or until 
the learner gives up. We used this method when we learned to walk 
and to ride a bicycle. In the context of VR, it becomes even more vital 
as we can do this without consequences. We can learn to operate 
expensive and sophisticated machines without fear of damaging 
them. We can perform dangerous operations without harming 
ourselves or others. VR allows for endless repetition to achieve 
success, all from the comfort of our home or classroom.

When paired with data tracking and artificial intelligence (AI), the 
concept of trial and error becomes even more powerful. Returning 
to the bicycle analogy for a moment, your mom or dad or whoever 
instructed you probably gave you feedback and encouragement. 
Initially, they had you walk the bike, held the bike for you while you 
balanced on it, and pushed the bike so it would have enough speed 
to help you maintain balance. They also gave you information like 
looking ahead, keeping up your momentum, and how to brake. Your 
instructor tracked data and abilities and fed that information back 
to you while they helped you adjust. As you progressed so did the 
feedback and assists until finally, you were able to do it on your own.

The technology that powers VR can also track your movements 
and interactions. What this means is that it can give you feedback 
and make adjustments based on your current level of skill and 
progression. While operating a boom lift on a construction site, did 
you consistently check your environment for safety hazards? Did you 
operate the controls efficiently? How often did you bump the platform 
into an obstruction? Good software records this data and can let 
you know how you did, how to make improvements, and even adjust 
the difficulty of the scenario for the next time. You’ve learned how to 
operate the controls efficiently? Good. Now let’s see how you perform 
under windy conditions on a crowded construction site.

4 “Trial and error - Wikipedia.” https://
en.wikipedia.org/wiki/Trial_and_error.

Trial and Error

http://www.ftfvr.com
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Trial and error data tracking and analysis can go beyond the VR 
classroom and become a career or life long part of a job or profession. 
Take the medical field as an example. Surgeons trained in a specific 
type of surgery in VR can periodically go back to assess their skills and 
learn any new techniques and advancements. Augmented Reality (AR) 
will allow surgeons to get assistance remotely and then allow them to 
compare the results with past surgeries. The merging of VR and AR will 
create a continuous cycle of learning and improvement.

Procedural Knowledge
Procedural Knowledge5, what we know to correctly perform an action 
or task, are often the implicit skills and information learned by doing. 
Using the example of the bicycle again, no matter the instruction, 
you still had to learn the nuances of balance, pedaling, braking, and 
steering. To truly understand it, you had to experience it. VR can 
bridge the gap from information to procedural knowledge, sometimes 
better than real life.

While VR may not be the best way to learn to ride a bicycle, most 
of us have learned that skill, so it is still a good example.  It’s more 
cost-effective to have someone help you learn. However, what if 
bicycles cost half a million dollars, easily damaged, and a mistake on 
one could cost you your life or the lives of others? Then how would 
you train? Pilots have faced this issue with airplanes for decades. It 
is for this reason why expensive training programs have been built 
around flight simulators for pilots since the 1930s!6 If our expensive, 
dangerous bicycle needed simulation training, we would integrate 
VR with a physical, computer-controlled model that could give 
the necessary physical feedback. VR bikes exist today for exercise 
but aren’t sophisticated enough to teach one how to ride. But the 
potential is there if that need existed.

Where VR can surpass real-life training in procedural knowledge is 
the ability to give you more solid in-depth knowledge for each step in 
the process. When learning by doing, some learners will have a skilled 
instructor who explains each step in the process and imparts plenty of 
knowledge and real-world examples.

5 “Procedural knowledge - Wikipedia.” 
https://en.wikipedia.org/wiki/Procedur-
al_knowledge.

6 Fun fact: At one time, two of the founding 
members of From The Future worked for L3 
Link Training & Simulation, a company started 
by Edwin Link, the inventor of the first flight 
simulator in 1929.

http://www.ftfvr.com
https://en.wikipedia.org/wiki/Procedural_knowledge
https://en.wikipedia.org/wiki/Procedural_knowledge
https://en.wikipedia.org/wiki/Procedural_knowledge
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A great VR training app can do the same thing and even carry it a step 
further with immersive explanations and interactions. One way is 
through VR superpowers like x-ray vision or a God’s eye view of what 
is happening as a result of your actions. An example of this would 
be displaying a pump station in a cross-section showing the flow of 
liquid while you operated various controls. Knowing why we are doing 
something always strengthens what we are learning, therefore having 
a solid understanding of each step in a procedural learning scenario is 
desirable for the best possible outcome.

Active learning7 is a term used to represent a broad range of 
educational strategies designed to engage the learner. These 
strategies include and overlap concepts such as hands-on and 
experiential learning. The following diagram shows a range of active 
learning strategies from the simple to the complex.

7 “Active learning - Wikipedia.” https://
en.wikipedia.org/wiki/Active_learning.

Active Learning

ftfvr.com
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Much of current training and education still utilize a lecture format. 
Good instructors will ask questions of the class and motivate them to 
participate. But often students will be passive listeners or worse, look 
at their mobile phones and completely miss the instruction. While 
daydreaming, talking in class, passing notes, and many other mental 
distractions have existed since there have been classrooms, the 
advent of mobile technology has only added to this issue. VR can solve 
this fundamental problem.

The fact that VR could address this was another big light-bulb moment 
for me. VR can not only solve the problem of not paying attention in 
class but also drive active learning and prevent distractions. Wearing 
a headset and being in a virtual world removes external stimuli that 
would pull your focus from the presentation. Your mind may still 
wander in VR, but good content will need your action and pull you 
out of that daydream or any other thoughts not related to what is 
required. Good VR content will engage you, keep you present, and 
blend a variety of active learning strategies, especially the ones higher 
up on the complexity scale. 

http://www.ftfvr.com
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In 1986, Will Steger8 became the first confirmed person to dogsled 
to the North Pole without re-supply. In 1991 his historic Internation-
al Trans-Antarctic Expedition, a 3,471-mile trek across Antarctica, 
reached 15 million students worldwide, where students learned about 
sustainability, the environment, science, and traditional cultures. 
Following this accomplishment, Steger founded the World School for 
Adventure Learning.

Adventure learning9 has evolved into a hybrid of distance education 
and live-research in the field. Locations could be anywhere from a 
submarine, a jungle, or the International Space Station. The core 
principle of adventure learning is to make students feel they are a 
part of that adventure while they learn. So far, we’ve only had a small 
glimpse of what is achievable with adventure learning in VR. Next, we 
will discuss future possibilities, starting at the most basic and building 
in complexity.

One method is to record an expedition with 360 video cameras so 
that students can watch it later, which is technically the easiest to 
execute and is the most accessible to students when distributed 
on popular platforms like Facebook, YouTube, or Vimeo. While VR 
equipment is best for immersion, it is not necessary. These types of 
videos are viewable on most computers, tablets, and mobile phones. 
There are many existing examples of these types of educational 
videos.

8 “Will Steger - Wikipedia.” https://en.wikipe-
dia.org/wiki/Will_Steger.

9 “Adventure learning - Wikipedia.” https://
en.wikipedia.org/wiki/Adventure_learning.

Adventure Learning
Will Steger
willsteger.com

http://www.ftfvr.com
https://en.wikipedia.org/wiki/Will_Steger
https://en.wikipedia.org/wiki/Will_Steger
https://en.wikipedia.org/wiki/Adventure_learning
https://en.wikipedia.org/wiki/Adventure_learning
https://willsteger.com/
https://willsteger.com/
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The techniques described for capturing video to be presented in VR 
can apply to any learning environment where there is a story to be 
told, from dog sledding across Antarctica to remodeling a historic 
home. With the proper planning, equipment, and set up, 360 videos 
of an expedition could be live-streamed around the world, capturing 
all the excitement to give students a deeply immersive and engaging 
experience. This method would also allow the opportunity for live 
participation and feedback. The resulting video could be saved, edited, 
and viewed again at any time.

The next level of VR adventure learning is recreating an expedition 
in real-time 3D and providing the means for the student to not 
only follow in the footsteps of the adventurers and scientists but to 
interact with the environment and make their own decisions. The 
Perot Museum’s Dinaledi Chamber VR Experience, which my company 
helped create, is an example of this. In this app, the students can 
recreate the experience of a team of internationally acclaimed 
paleoanthropologists discover Homo Naledi, a new species of ancient 
humans, in a South African cave. Participants can use a flashlight to 
explore the dark cave, dig up bones, and flag locations.

Real-time 3D could be split into levels by itself based on several 
criteria, so I will briefly discuss this here in the context of adventure 
learning. Some VR experiences still treat real-time rendered scenes 
like 360 movies in that the interactions are limited to point-and-click 
selections, which limits the immersion. Training and educational 
experiences that really push the envelope will have more interactive 
elements and more simulation. Using the cave exploring example, 
imagine you could choose your digging tool, remove the soil by shovel 
or brush, and recover bones and artifacts rather than just clicking on 
a predetermined spot. Not only would you feel more engaged, but 
there would also be more of a sense of discovery when you found 
something. Plus, you would learn the right tools for each stage of the 
job.

Finally, the most sophisticated is a hybrid approach that blends 360 
images, video, and real-time 3D with other educational materials such 
as 2D videos, slides, books, manuals, and interactions. Add multiplayer 
for cooperative learning and team building, and now you have a real 
adventure. More about this in Cooperative Learning!

http://www.ftfvr.com
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Anyone who has participated in a group project has likely had a bad 
experience, and their initial reaction to Cooperative Learning10 might 
be to shake their head no and back away. However, real cooperative 
learning is not simply a group assignment. In an academic setting, the 
goal is to create positive interdependence that encourages students 
to rely on each other’s various resources and skills, creating an 
outcome better than one formed from a single student effort. In the 
training world, cooperative learning may not only be a necessity but 
can even be the difference between life and death.
Modern virtual reality headsets have built-in wifi and can be 
networked together to create shared experiences. In a shared 
experience, my teammates and I can see what each is doing via our 
avatars.

Voice over Internet Protocol (VoIP)11, the digital successor to the 
phone service, allows you to communicate near real-time over the 
internet via video conferencing, video games, or virtual reality training 
modules.

10  “Cooperative learning - Wikipedia.” 
https://en.wikipedia.org/wiki/Cooperative_
learning.

11 “Voice over IP - Wikipedia.” https://en.wiki-
pedia.org/wiki/Voice_over_IP.

Cooperative Learning

Facebook Horizon
Facebook

http://www.ftfvr.com
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We will start with VR training in cooperative learning, as it has more 
relevant examples of use than in education. Many jobs require the 
coordinated effort of a group of people such as oil rig workers, airport 
fire and rescue personnel, military operations, etc. Training for these 
types of jobs in VR can be complex to implement but incredibly 
beneficial, especially in high risk and dangerous professions. Current 
training methods utilize standard classroom instruction combined 
with live role-playing and exercises. These activities, often for liability 
reasons, are usually very limited in scope, and for large groups often 
very expensive. For example, firefighters that are being trained in 
hazard prevention tactics such as deteriorating conditions or disorien-
tation when fighting a fire in a large open space, often engage in 
training via role-playing scenarios that are nothing like the real thing.  
Sometimes the exercise is as rudimentary as someone spinning the 
trainee around in either a smoke-free or lightly smokey room, tapping 
them on the shoulder, and saying, “You are disoriented.”

Another example would be an emergency response scenario that 
requires coordination not only within a single group but between 
various groups like fire, police, ambulance, and command and control 
centers. Live simulations do have a lot of value but are limited in 
time, space, and depth of knowledge. A good VR simulation could 
accommodate a trainee in a single role or multiple trainees in multiple 
roles working together at any time, without any extra costs other than 
the time to engage. VR could enable trainees to switch between roles, 
affording a better knowledge of what their teammates’ jobs entail and 
giving them a deeper understanding of the purpose and moving parts 
of the overall scenario.

Cooperative learning might not be an obvious choice when it comes 
to traditional education, but one way to think of it is to compare it 
to cooperative video games. Some of the most fun I have ever had 
playing “coop” games was with my kids. We played games like Diablo™ 
and Age of Empires™ in cooperative modes where we could play 
on the same side against enemies controlled by game AI (artificial 
intelligence). In games like Diablo™, each player within the team took 
on a role that had special skills and resources that strengthened the 
team and increased their chances of success.

http://www.ftfvr.com
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One person would be the barbarian, another the crusader, the monk, 
the wizard, and so on. Each had different strengths and weaknesses, 
and the most successful teams worked together toward common 
goals. A similar approach can be applied to education so that 
cooperation is not simply a group project but a group effort where 
the team members are dependent on each other for success. A 
cooperative approach not only strengthens the knowledge learned 
but also highlights the importance of being able to work together as 
a team to solve real-world problems. Cooperation also increases the 
value of good social interactions and emotional intelligence.

A current example of this would be a VR cooperative learning 
experience built around the Covid-19 pandemic12. During the writing 
of this ebook, the crisis is ongoing, so I’m assuming that once it is 
over and when there has been enough data collected, we will see 
the creation of more solid educational VR experiences. We could 
then examine data from city, county, state, national, and global levels. 
We could assess the efficacy of policies at each level, evaluating the 
social responses in different areas, the various treatments, and even 
aspects such as the role scientists played along the way. Students 
could then work cooperatively in a VR simulation assuming different 
roles; scientists, doctors, politicians. Students would learn the value of 
integrated and systems thinking to be better prepared for complicat-
ed real-world problems later in life.

12 “COVID-19 pandemic - Wikipedia.” https://
en.wikipedia.org/wiki/COVID-19_pandemic.

Image courtesy of the Centers for Disease Control and Prevention
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At the Oculus Connect 6 conference in 2019, some of the speakers 
talked about how virtual reality gives you superpowers. This idea 
resonated with me, and I soon realized this concept was a great way 
to explain the benefits of VR in training and education. Not only could 
this idea be applied to the learner, but also the educator, which is 
another dimension to VR learning that most people don’t yet realize. 
Educators might worry that VR will replace them, but this is not true. 
VR is a new tool that will give educators superpowers as well. They will 
be able to teach more effectively in many ways.

VR content creators are literally creating new worlds, new places for 
the mind to exist and feel like they are a part of. In a virtual world or 
digital universe, you are invulnerable.  You can restore digital objects 
you destroy with the press of a button. This ability to be a virtual super 
person in an indestructible world leads to many learning opportuni-
ties without negative consequences that never existed before.

Virtual Reality 
Superpowers

ftfvr.com
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To be invulnerable in today’s VR systems means that many training 
and educational opportunities now exist that were once only available 
in high-end simulators. And before that, it was simply do or die. Any 
job or educational scenario that has an element of risk can now be VR 
experiences. These can be repeated over and over by the learner until 
perfection.

Without consequence is a phrase often used when discussing VR 
training. This is shorthand for not experiencing consequences that are 
real, like injury, damage, or death. However, a good VR simulation will 
have virtual consequences as part of the process. You can experience 
virtual death, injury, and catastrophe if you make mistakes, just like 
dying in a video game. Mistakes are an essential part of learning. 
Just like the classic lesson of putting your hand on a hot stove. A 
compelling VR scenario will help you remember the consequence of a 
poor choice or action.

Many types of dangerous situations that are difficult to train for using 
traditional methods. The following are a few examples in both training 
and education to get your mind going.

• Operating an electrical switch and experiencing an arc flash.
• Safely operating a MEWP (Mobile Elevated Work Platform) to 

avoid worksite hazards such as steep inclines, weak surfaces, and 
electrical wires.

• Experience the digital (safe) consequences of top OSHA safety 
accidents such as falls, struck by objects, electrocutions, and 
caught-in/between.

• Detect, avoid, experience offshore oil and gas drilling risks such as 
fire and explosions. 

• Fire fighting and rescue training involving flashovers, backdrafts, 
chemicals, disorientation, and biological hazards. 

• Active shooter response.
• Coordinated disaster response between fire rescue, medical, 

police, and government officials.

Freedom To Fail -  
Invulnerability
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Many jobs can involve dangerous and rare scenarios that are difficult 
to reproduce for training. Reading a description of the hazard can’t 
compare to experiencing it in VR and learning how to keep a level 
head and follow procedure. Active shooter scenarios can happen 
anywhere. Most employers use video to train for these scenarios if 
they do any training at all. Unfortunately, employees find these videos 
boring and unengaging. A great VR application would place the user in 
a realistic experience, highlighting the good and bad consequences of 
each decision.

To fully understand a problem, situation, or function, a different 
viewpoint can be the key. Man’s rise to prominence in the animal 
kingdom included creating tools such as satellites, microscopes, and 
x-ray machines. These tools enabled man to view the planet from 
above, understand the world at a cellular level, and see the inner 
workings of the human body. These advancements increased man’s 
knowledge in profound ways and inspired generations of comic book 
writers to give their heroes hyper-exaggerated versions of these same 
abilities to fight crime. In VR, we can use these concepts to enhance 
learning in creative ways to create a deeper level of understanding. 
Research has shown that there are two essential tasks to foster 
learner achievement: help learners see the relevance and importance 
of information and make it understandable. Sometimes that is the big 
picture, the micro detail, or being able to see the inner workings.

Enhanced Viewpoint - Grow, 
Shrink, and X-Ray Vision

ftfvr.com
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The big picture, or the macro view, can be as simple as a birds-eye or 
god-like view of a scene or scenario. In an airport fire rescue situation, 
the macro view would include the burning plane, the runway, other 
nearby planes, buildings, and resources. The learner could observe 
the fire severity and position, the classification of aircraft, and the type 
and location of available resources. Other information might include 
the passenger count and the current fuel level. You can carry out 
various resource planning and operation scenarios from this view, 
including the number of rescue personnel and the positioning of ARFF 
trucks. This view is not just important for commanders and operation 
planners. Every member of the team can benefit from experiencing 
the macro view to better understand the relevance and importance of 
their individual roles.

The micro detail, sticking with the fire rescue example, could be a 
workbench activity involving the results of igniting different substanc-
es, fuels, and chemicals contained in a plane or potentially its cargo. 
The learner could select a material or chemical, set it on fire, and 
then study the results with augmented information and detail that 
displays what is happening at the microscopic level and then view the 
reaction on the workbench. Additionally, they could then select the 
correct protective gear and suppressants and see the results of their 
actions. This detailed insight would give the learner the proper healthy 
respect for what fire, its fuel, and accelerants can do and what the 
consequences can be.

The micro example above could also be an example of x-ray vision 
or seeing the inner workings, but let’s take another example. Fire 
engines and ARFF trucks contain sophisticated systems for dispensing 
fire suppression agents. The pump panel controls the flow and 
dispersal of this agent. While this sounds simple, it is anything but and 
often requires doing math while under the pressure of an ongoing 
emergency. Many firefighters decline the role of operating the pump 
panel because of the complexity and stress associated with the job. 
However, familiarity and understanding of how the pump panel works 
from an “inner working” viewpoint would help everyone on the team 
do their job more effectively. X-ray vision could show the amount and 
flow of various suppression agents such as sodium-based, potassium-
based, water, or other aqueous films. The operator in VR could have 
a real-time view of the direct result of turning a knob or pushing a 
button while also seeing a visual of the ratios and amounts of flow 
and storage. This type of visualization gives everyone the same high 
quality, mental model to understand the flow of suppressant when 
fighting a fire, making the entire team stronger. Fantastic stuff!
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The first hit video game I worked on was F-1 World Grand Prix13, a 
Formula One racing game for the Nintendo 64. My main contribution 
was programming the AI (artificial intelligence) that drove the cars that 
competed against the player. That was very challenging, but the most 
challenging and most prone to fail during testing was the ghost car. 
The ghost car was a replay of your last race which allowed you to race 
against yourself. It was brilliant. You could see first hand the things 
you did right and the mistakes you made while trying to do better in 
real-time. The ghost car was a variant of a video game feature called 
Instant Replay. Much like the rewind or replay on streaming video, 
you could rewind or replay your actions in a game. In effect, you could 
time travel within the context of the game. You could also save your 
place in a game, and reload it later, in essence pausing time and then 
restarting it.
 
The main reason that Replay in a game is prone to error is that every 
action the player takes must be recorded precisely in time, and every 
object and character in the game must be deterministic. Everything 
must behave the same each time with the same kind of interaction. 
In the computer world, the slightest imprecision in time or effect can 
cause a chain reaction of consequences that wreck the Replay. Only 
the most sophisticated and determined development teams will have 
a replay feature in their VR training, so it needs to be worth the cost. 
Fortunately, Replay is not a necessary feature to benefit from practice 
to perfection or a form of time travel. 

13 “F-1 World Grand Prix - Wikipedia.” https://
en.wikipedia.org/wiki/F-1_World_Grand_Prix.

Practice to Perfection - 
Time  Travel
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With the simple act of making a VR scenario repeatable, which digital 
media is by nature, you have given a learner the ability to repeat and 
practice. However, these scenarios need helpful features to make the 
replay have value. One way to do this is to assess the results through 
scoring and analysis. Another more advanced method is to include 
an AI-like system that can adjust parameters on the fly based on past 
results and current performance.

In the real world, if you crash a boom lift into the boss’s truck, they will 
walk you off-site before the last piece of glass hits the ground. In the 
virtual world, you can select replay and keep repeating until you are a 
master boom lift operator - no getting fired or humiliation necessary.
The same goes if you are practicing surgery. Recent studies on knee 
surgery put half the students through traditional training and the 
other half through VR training. When they finished, 85% of students 
that took the VR class were able to get the hands-on simulation 
correct the very first time without any help. The number of tradition-
ally trained students that got the techniques correct the first time 
were… zero.
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Now I’d like to discuss the concept that has me the most excited. 
I believe it has the far-reaching potential to revolutionize learning 
and enhance the human race’s ability to focus, memorize, perceive, 
deduct, analyze, and increase the overall retention of knowledge.

To start, visualize what a year looks like to you. What do you see when 
you think about the year and the months, past, present, and future? 
Does the year form a circle, a line, an oval, or some other shape? 
Do the months go clockwise or counterclockwise? Is it in color or 
black and white? Is it in 3-dimensional space or flat? There is no right 
answer. Studies have found that there is an incredible variety of ways 
that we visualize the year. One researcher in Norway found there 
were 76,922 displacements, variances in the response, to where on a 
clock-like circle December and March were visualized. Ask your friends 
or family members what they see. The answers will surprise you.

My mental model of the calendar year is a 3D oval-like line with ups 
and downs but generally tilted with September being higher than 
March and May. I don’t know why I see it this way, but I guess that 
at some point as a child, I built a mental model of the year that was 
related to the seasons with fall and winter sloping down and spring 
and summer sloping upwards. I saw the year as an idea that repeats, 
so I visualized it as an oval.

Quality Mental Models -  
Heightened Intelligence
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This example illustrates how differently we all can be when visualizing 
abstract ideas. And this is a simple one! Imagine what mental models 
must exist in the heads of geniuses for math and physics! What if we 
could capture and share those mental models? Virtual reality could be 
the vehicle for that.

Mental models14 are how we understand the world. They are how 
we simplify complexity, help us make decisions, and how we reason. 
Some mental models are more straightforward than others. When 
we talked about x-ray vision and seeing the inner workings of a pump 
panel, we were showing the power of visualization and learning.

The student could then take those visuals and understand the 
relevance of what they were doing when throwing switches and 
turning knobs. We could do the same for more complex and abstract 
concepts or systems.

14 “Mental model - Wikipedia.” https://
en.wikipedia.org/wiki/Mental_model.

Ola: Mine is a mountain-and-valley-image
Illustration: Ola Hansen / Algkalv CC BY 3.0
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Richard Feynman15 was a famous theoretical physicist who had a 
reputation for solving problems. What separated Feynman from his 
peers was not necessarily raw intelligence, but it was the way he 
viewed a problem. He had a broader set of mental models. What if we 
could capture the visualization of great thinkers like Feynman, package 
it up in virtual reality, and then teach it to students? Is this possible? 
In theory, yes, as we know, we can do this at much simpler levels. We 
know VR closely matches human perception in a way that improves 
learning. Add to that the ability to see what is in someone else’s mind 
as a problem-solving method that you can utilize, and you can see the 
possibilities.

This is a wide-open area for research. While VR is just a tool, great 
content is the key. The creation of great content for mental models 
will require a collaborative effort between researchers, educators, 
developers, and the great thinkers themselves.  Definitely worth the 
effort if we can improve the human condition. 

15 “Richard Feynman - Wikipedia.” https://
en.wikipedia.org/wiki/Richard_Feynman.

Richard Feynman
Kevin Fleming/Corbis via Getty
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Educators need not fear being replaced by VR but should look forward 
to the enhanced abilities that VR brings to them. There is a long 
history of worry over technology that replaces jobs. In some cases, 
like factory robots, this has happened. Robots and AI do have some 
capacity for replacing jobs. There have even been specific articles 
that discuss how AI will someday replace teachers. In my opinion, this 
will never happen. Not if we want learners to get the best possible 
training or education. AI and VR will be, should be, tools that enhance 
learning. AI and VR are technologies that complement each other 
and will combine to give instructors and teachers the superpowers in 
connecting with students and facilitating their learning. Here’s how.

Whether it is a training facility, an on-site construction classroom, 
or highschool classroom, there is often a disproportionate number 
of students to teachers. Educators traditionally stand in front of a 
class of 20 to 30 students and present the educational material. 
The good ones do their best to engage the class through various 
educational techniques, and while successful with some portion 
of the classroom, the rest are disengaged and not learning. Virtual 
reality not only individually drives engagement with a learner, but 
through network capabilities, it also gives the educator the ability to 
reach more students one-on-one faster, and when they need it. A 
complete system, like the one my company has been working on, can 
manage the VR headsets and content from a laptop or tablet running 
VR management software. Through this software, the educator can 
select, start, monitor progress, and receive results in real-time from 
all the students in the class. If at any time a student is stuck, the 
teacher will know. A version of the software also runs in VR in a unique 
educator version that enables the instructor to join the student as 
an avatar that can communicate with the student directly. Since 
knowledge is rarely static, it is also vital to augment education. What 
is taught today in VR might be yesterday’s news tomorrow. Some 
minor aspects could have changed, or some parts might need more 
explanation. The superpowered educator can correct this information 
as necessary.

The Super-Powered 
Instructor
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The educator, whether an instructor or teacher, is key to  VR training 
and education. VR is just another tool, and without educator support, 
it will not live up to its full potential. I will discuss this more in the 
chapter titled The Challenges, but for now, I will say without educator 
support and involvement, VR training will go the way that some 
computers in the classroom have. Sitting in the corner collecting dust 
or as a reward or distraction rather than being used as the powerful, 
life-changing tool that it can be. 

Comparison to 2D Input

What makes VR better than other teaching tools such as audio/
video or computer-based learning through iPads or laptops? Many 
of the same promises said about virtual reality have also been made 
in the past about computer-based learning. VR is still essentially 
computer-based learning, so what makes it unique? Some of the 
differences are profound, while some are more subtle but add up 
to make a huge difference. VR faces a lot of the same challenges as 
traditional computers, some less and some more, but the potential is 
tremendous.

Immersion is the primary difference between VR and computers with 
flat displays. Immersion, while hard to describe without experiencing it 
first-hand, is the feeling of being “there.” One can still be immersed, in 
a fashion, by playing a video game on a traditional computer, watching 
a movie on a flat-screen, or even reading a book. Humans have a 
great capacity for transferring ourselves into other worlds. Looking 
at a world through a flat-screen is like looking outside a window and 
watching kids play in the snow while virtual reality is like being outside 
with those kids. VR is more natural. Our brains are hard-wired to 
perceive the world around us. VR delivers those perceptions in a 
similar way that tricks the brain into believing it is in a real place, even 
if that place looks like a cartoon or is simply 360 video.

Is VR Really Better?
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Control and interactions with items in the virtual world are far 
superior because they can feel more natural. Controlling computers 
has always been problematic thanks to a combination of hardware 
devices and computer software interfaces working together to create 
an interaction. Each application has a user interface organized that 
has to compete for 2D space. A combination of mouse movement 
and keyboard button presses are required to navigate and perform 
actions. This technical friction and abstraction have been a barrier for 
some people, especially older ones, in learning and being productive 
on computers. We have found that people who are “not good with 
computers” have an easier time getting up to speed in VR because it 
is more natural, even when learning how to use VR controllers. With 
hand tracking, there is even less instruction needed.

The quality and design of the VR software is one big caveat to all of 
this. The hardware by itself is worth nothing. Poorly designed VR 
software will deliver a bad experience. VR user interfaces that are not 
natural or accessible can be just as confusing as poorly designed flat 
screen software. A low frame rate, the rate at which the visuals render, 
can destroy the immersion and induce motion sickness. Keep this in 
mind; not all VR software is created equal. Almost anyone can create 
a VR experience with today’s tools, but a usable, useful, high-quality 
experience needs a team of experienced developers. This team also 
needs to and should include educators or subject matter experts 
working with VR designers to deliver the best results.

Oculus Quest User Interface
Facebook
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A Neuropsychologist’s Perspective - Dr. Thomas Parsons
Professor/Director of Computational Neuropsychology and Simulation 
(CNS) Laboratory
University of North Texas

Clinical neuropsychologists have historically developed and 
validated assessment tools using simple technologies (i.e., 
paper-and-pencil protocols). Although such low dimensional 
tools are well-validated measures of cognitive constructs, they 
have limited presentation (static two-dimensional stimuli) and 
logging capabilities (require manual logging of responses). While 
some neuropsychologists may argue that low-dimensional tools 
adequately reflect the reality of much higher-dimensional deficits, 
low dimensional tools may offer diminished interpretations of 
complex phenomena.

Low-dimensional assessment tools place the psychologist on par 
with Edwin Abbot’s (1884) Flatlanders, who have a low capacity for 
perception and dimensionality. The narrator in Abbot’s work, A. 
Square exists in Flatland along with inhabitants (Flatlanders) whose 
perceptions are limited to two dimensions. After talking with a 
“Stranger” (a sphere), A. Square starts to appreciate the complexi-
ty and high dimensionality the world is. Regrettably, A. Square 
is incarcerated for having and communicating heretical ideas. 
For neuropsychologists, low dimensional technologies lead to 
simplified explanations of complex phenomena. This limits possibil-
ities for developing, validating, interpreting, and communicating 
useful models of human neuropsychology. According to Jolly and 
Chang (2019), this “Flatland fallacy” can be overcome by formalizing 
psychological theories as computational models that have the 
capacity for making precise predictions about cognition and/or 
behavior (see Figure 1).

How Virtual Reality Will Revolutionize Training And Education   |   36

http://www.ftfvr.com


How Virtual Reality Will Revolutionize Training And Education   |   37

ftfvr.com

From a Flatlander’s limited perspective (bottom of the figure), 
a three-dimensional object (sphere) appears to be fluctuating 
magnitudes (expanding and reducing circle). In actuality, this 
object is merely progressing through a lower-dimensional plane 
(top of the figure). A low-dimensional perspective results in false 
understandings of reality. Similarly, neuropsychologists may 
inaccurately conclude that the low level of dimensionality appropri-
ately designates cognitive phenomena. These neuropsychologists 
may be missing the complexity and high dimensionality of a 
cognitive phenomenon.

How do neuropsychologists move from low-dimensional neuropsy-
chology to high-dimensional neuropsychology?

High dimensional measurement protocols offer the clinical scientist 
with increased precision and granularity of data (Parsons, 2015). 
Technologically enhanced assessments like high dimensional 
virtual environments surpass simple automation of low dimension-
al (2D paper and pencil tests; 2D computerized) assessments. 
Furthermore, they allow neuropsychologists to simulate activities 
of daily living. From higher dimensional tasks, context-dependent 
computational models can be established that include latent 
context variables that can be extricated using nonlinear modeling.
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Smart virtual reality environments simulate real-world scenarios 
and offer refined stimulus delivery for interventions (see Parsons, 
2016, 2017, 2019; Parsons et al., 2019 for a book long discussions). 
Neuropsychologists can use virtual environments to present and 
control stimuli across various sensory modalities (e.g., visual, 
auditory, olfactory, haptic, and kinesthetic). There is an increasing 
number of validated virtual environments that can be used for 
assessment and intervention. Novel measurement science can be 
used for more efficient assessments using behavioral performances 
and real-time psychophysiological data (e.g., eye-gaze). These can 
also be utilized to adapt assessment and intervention environments 
for a more individualized approach using factors such as emotional 
reactivity and ongoing skill development (for a review of validated 
virtual environments, see Parsons, 2016).
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Every revolution has its challenges. I am a firm believer that VR will 
revolutionize training and education. The factors that control how 
quickly that occurs fall into three categories: hardware, software, 
and people.

The hardware has come a long way from the bulky systems of 
the twentieth century. In 2012 the Oculus Rift16 was revealed 
to the world, and virtual reality was reborn for the modern age. 
In 2016 HTC and Valve Software partnered to release the HTC 
Vive17. Both the Rift and Vive headsets were tethered to PCs and 
required high- end graphic cards to serve the frame rate demands 
of immersing the brain. By 2016, at least 230 companies were 
developing VR-related products. Among them were products such 
as Google Cardboard18 and the Samsung Gear VR19, which were 
popular mobile-phone-based solutions. The mobile solutions only 
allowed three degrees of freedom (3DOF)20, which meant you 
could only turn your head to look around and not move from your 
fixed position. It wasn’t until the release of the HTC Vive Focus21 
in 2018 and the Oculus Quest in 201922 that self-contained virtual 
reality with six degrees of freedom (6DOF)23 became a reality, fully 
opening the door for VR training and education.

The Quest and Focus mobile VR headsets reduced costs, technical 
friction, and made it feasible to teach a classroom full of students 
at once. No more “stand in line” training due to a limited number 
of PCs capable of powering a tethered VR headset. The PC based 
VR units bulky computers, cables, and tracking sensors took up 
valuable space as well. They were difficult to set up and time-con-
suming to move. The mobile VR headsets are a big step in the 
revolution.

16 “Oculus Rift - Wikipedia.” https://en.wikipe-
dia.org/wiki/Oculus_Rift.

17 “HTC Vive - Wikipedia.” https://en.wikipe-
dia.org/wiki/HTC_Vive.

18 “Google Cardboard - Wikipedia.” https://
en.wikipedia.org/wiki/Google_Cardboard.

19 “Samsung Gear VR - Wikipedia.” https://
en.wikipedia.org/wiki/Samsung_Gear_VR.

20 “3DOF - Wikipedia.” https://en.wikipedia.
org/?title=3DOF&redirect=no.

21 HTC Vive - Wikipedia.” https://en.wikipedia.
org/wiki/HTC_Vive#Vive_Focus.

22 “Oculus Quest - Wikipedia.” https://en.wiki-
pedia.org/wiki/Oculus_Quest.

23 “Six degrees of freedom - Wikipedia.” 
https://en.wikipedia.org/wiki/Six_degrees_of_
freedom.
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However, the next stage for wider acceptance will require 
improvements in mobile VR. Increases in computing and graphics 
processing power will allow for more realistic experiences. 
Ergonomics are another concern. The current headsets on the 
market are still too bulky for mainstream acceptance. The next 
breakthrough will be headsets that resemble comfortably fitting 
eyeglasses and can switch between virtual and augmented realities 
seamlessly.  Several companies, including Facebook and Apple, are 
already working on this. Facebook’s research team has created a 
proof-of-concept headset that resembles a large pair of sunglasses 
and uses a technology called holographic optics.  Apple, rumored to 
have a secret development team of hundreds of employees working 
on virtual and augmented reality projects, may release a headset as 
early as 2021. After that, we will be looking at contact lenses that not 
only give you AR and VR capabilities but enhance your normal vision 
to superhuman levels.

In many respects, hardware will be easier to design than software. 
We know what we want from the hardware. More processing power, 
lighter, and more comfortable headsets. More believable, naturally 
perceived graphics with a wider field of view. Software, on the other 
hand, does not have a limited set of requirements. What do we want 
from the software? The answer depends on how we plan to use the 
software. Entertainment? Training? Education? That’s only at the 
very highest level. For training and education, the subject matter is 
the main driver. Who and what is being taught? What are the best 
teaching methodologies for a specific audience? Even Learning 
by Doing has many subcategories and approaches. Software 
development will be an ever-evolving combination of creativity and 
science as we learn more and more.

At a high level, we know what we want from the software when it 
comes to training and education. We want the learner to learn. Since 
we are utilizing VR, we want the learner to be more engaged, to 
learn faster, and to absorb deeper than conventional instruction or 
teaching. Beyond that, it can be a confusing mess of ideas, abilities, 
and implementations. Sadly, this is already evident in current VR 
applications. Quality and approach are all over the map, from the 
laughable to the truly mind-blowing. The software will always be 
susceptible to quality and approach issues, but that doesn’t mean 
that we can’t make constant improvements.
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When it comes to the quality issue, drawing in developers from 
the video game, defense, or simulation industries is an excellent 
solution. Game developers have a broad range of skills that apply to 
VR. Realtime 3D, physics, networking, and artificial intelligence are 
just a few areas that enhance VR learning. Game artists know how to 
create high quality and engaging visuals while still optimal for a high 
framerate.

While artists from other disciplines, such as marketing or the movie 
industry, can have applicable skills for high-quality visuals, they require 
training on how to optimize for the VR content creation pipeline.

Programmers from IT, web, PC, or mobile development usually lack 
the skills necessary for understanding 3D systems and the component 
relationships needed as well as the cause and effect within a virtual 
world. Designers from disciplines other than game development 
or 3D simulation also will have to learn concepts that are unique to 
worldbuilding, such as user interface design and object interaction. 
Worldbuilding is an involved process!

Alex McDowell’s World Building Mandala
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Without core team members that understand how to do this, your 
VR project will suffer from many missteps and may never see the 
light of day. Then when it is finally released, it will likely fall short of 
your vision. Make sure there are appropriate industry veterans on 
your development team. Anyone can create a quick VR app with 
enough determination, but without experience, they will quickly 
reach the limit of what they can accomplish.

Another aspect of software quality involves educational content. 
Prior educational software has essentially been little more than 
digital flashcards passive audio/video. While these still have some 
value, they underutilize both the power of the computer and the 
potential for more impactful engagement. These forms of content 
are relatively easy and cost-effective to create, but the impact on 
learning has been minimal. Developing software for VR may not 
be as easy,  but the immersive nature of the technology should 
naturally lead to more engagement if all remains the same. We 
hope that not all remains the same, though, and developers take full 
advantage of the potential of VR.

If we want better educational content, it is imperative to involve 
experts in the development process, from subject matter experts 
(SMEs), trainers, teachers, and other specialists in education, 
including researchers.

The involvement and buy-in of educators are some of the main 
challenges that are important to overcome. If the hardware and 
software are top-notch, but the VR headsets sit in the corner 
collecting dust, then no one benefits. If they are being used only to 
occupy students’ time while the teacher is busy or to take the place 
of an instructor because of cost considerations, then they are being 
underutilized. Remember the superpowered instructor?

A superpowered instructor is an engaged educator, one that does 
not fear or fight VR technology, but one that embraces it and 
utilizes it to its full potential. Educational knowledge is not static, 
but ever-evolving and the good educator can be there to help fill 
in that knowledge gap. Engagement like this can be accomplished 
before, during, and after a VR learning session. The before and after 
can be as simple as discussions about the experience, or can be 
traditional education material covered to supplement and enhance 
the experience.
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During a quality VR experience with the right toolset, a truly enabled 
educator will be able to monitor each student’s progress at a glance 
or join them in the VR world in avatar form. This hands-on approach 
enhances the learning process. Engagement at this level, while not 
one-on-one, still gives the dedicated educator the ability to reach 
students more effectively. Each student’s ability level and context for 
learning are different, and the language and methods used by the VR 
software may not always resonate equally. The instructor can make up 
the difference in real-time.

The final challenge is people. We know people do not like change, so 
we will not focus on that. It is reasonable to assume that VR headsets 
will advance to a form factor that most people are comfortable using, 
running high-quality training and educational software. We need to 
look beyond those issues to the remaining obstacles.

In systems architecture, one considers many different parts, their 
relationships, and the ramifications of adjusting one element. As with 
any revolution, the system will change dramatically, and people are 
the largest component.

In the short term, there is the danger that training and education 
will be underserved because of budget constraints, misguided 
development efforts, or any number of other reasons. Underwhelm-
ing experiences run the risk of “being VR”, which has already 
happened to some degree.  Some are dismissive when I talk about 
the VR experiences From the Future creates. “I’ve already tried VR. I 
wasn’t impressed.” Since they most likely watched some 360 videos 
in VR cardboard or tried a poorly developed app on a cheap headset, 
I persist and convince them to put on a headset with one of our 
applications. Without fail, their attitudes change, because what we 
call VR and what they were calling VR were very different experienc-
es. They are in disbelief! Then, ironically, someone I had trouble 
convincing to try the experience, remains in VR longer than most.
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The short of it is that people will judge VR based on a bad experience 
or worse, without ever having tried it. People don’t have a lot of time, 
so we are quick to judge. Throw in some confirmation bias, and you 
will have those that will resist the revolution, thinking that VR is just a 
fad or gimmick.

Ongoing utilization and support is another concern. Even the best 
VR learning experiences will languish if educators do not enable and 
support integrating VR into their training or classrooms. The practical-
ities of the environment should be taken into consideration when 
planning for VR. Some educators believe that having computer-based 
training confined to a computer lab was a mistake24. Time and use 
were limited. The technology was an island unto itself and not part of 
the classroom, thus not well integrated into the curriculum. Often the 
layouts of the rooms were haphazard and not well suited for group 
use. VR headsets might solve some of these problems, being smaller, 
mobile, and more affordable. Even so, thought needs to be given to 
not only how VR software can be a part of the training process or 
classroom but also integrated into the curriculum. People will need to 
have buy-in. VR training and education teams need to consist of equal 
parts administration and educators in addition to the “techies.”

24 “The Pros and Cons of Computer Labs | 
Edutopia.” 9 Jan. 2013, https://www.edutopia.
org/blog/pros-cons-computer-labs-mary-beth-
hertz.
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This chapter includes insights about VR from thought leaders 
in several different industries that include energy, construction, 
medical, and education.

Coleman Sterling
CEO
ENERGY worldnet

Virtual and Augmented Reality is making training more efficient, 
more effective and meeting the demands of younger workers 
entering the workforce. It has given us not only the ability to create 
dangerous working scenarios that allow students to experience 
job site hazards time and again without putting a student in harm’s 
way, it is also allowing us to train around the globe virtually without 
ever leaving our home office. This is a massive positive shift in how 
we train. 
When students “experience” working conditions in a virtual world, 
the student is able to have an emotional response as well as an 
intellectual response to the training material. This combination 
results in greater knowledge retention and more effective 
knowledge transfer. VR and AR training platforms are here to stay 
and will only grow in their use and adoption. It is a fun and effective 
tool that every trainer should have in their toolbox. 

Industry Thought Leaders 
On VR
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Scott Owyen
Director of Training
Genie (A Terex Brand)

Virtual reality will change how we do things forever, from training and 
education to engineering collaboration and sales activities. Genie 
has been interested in the development of AR and VR platforms to 
augment our training efforts initially and then move them into the 
sales arena. My first meeting with Justin Mullin with “From the Future” 
was a game-changer for me. His demonstration of their capabilities 
was light years beyond what I have seen other competitors have done. 
The moment he started his demonstration I began to realize how 
many different ways that technology could be used to enhance safety, 
education, and so much more.

As a Director of Training, and from an equipment and safety training 
perspective, the value is that trainers have the ability to familiarize 
operators on machine controls, job site hazards, and other common 
challenges in the safety of a classroom setting before moving outside 
to the actual machine. The platforms also allow operators to review 
controls and operating characteristics of machines that they don’t 
physically have access to at the time of the training. For example, if we 
are teaching a Mobile Elevating Work Platform course and are using a 
Genie Z-45 XC articulating boom for the practical hands-on training but 
the participants actually operate an S-80 XC telescopic boom on-site, 
we can take them through that specific machine in a VR setting and 
discuss the differences between the two models.

 AR and VR platforms will also allow us to present product training and 
new product introductions to customers without the expense and 
hassle of having to travel and without the need to have a room full of 
actual machines. There are so many other practical applications of 
the format, such as providing product design teams with the ability to 
collaborate from across the globe, joint engineering solutions, technical 
support solutions, etc. The possibilities are absolutely endless.
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Christopher Brown
Founder, CEO
Bright Mosaic

In 2016 when we opened our first autism therapy center, we had 
three high functioning 6-12-year-olds and two lower functioning 
3-year-olds. Their symptoms were pretty common in our field: 
tendencies to get off-task, lack of social skills, and aggressive defiance 
to even the smallest of requests.

The way ABA therapy works is the child picks a reward, then the 
therapist demonstrates “if you work appropriately, you earn that 
reward”. Simple enough. But what do you do If the reward isn’t 
valuable enough to warrant the effort? What if the juice isn’t worth the 
squeeze? The short answer is you need better toys!

Being a gamer myself, we already had a therapy room decked out 
with the latest gaming systems and two VR setups. I had a feeling VR 
would be a hit with the kids, but I didn’t expect Job Simulator to be the 
favorite.

In Job Simulator, you choose between car mechanic, cubicle office 
worker, grocery clerk, or cook and it drops you in a work station 
surrounded by tools you’ll need for the job. Your boss or customers 
give you a series of tasks, and it’s up to you to find the right tools 
and use them correctly. As a cook, you can overcook food, and as a 
mechanic, you can put windshield wiper fluid in the gas tank and ruin 
the car. Each task is graded by accuracy and the time it took you to 
complete.

One really useful feature of VR systems is the ability to watch what 
the player is seeing through their eyes. I could almost observe their 
thought processes as they scanned the environment for the right 
tools to complete the task at hand. We’d stream that first-person view 
to a large monitor so the therapists and other kids could watch and 
give tips to the player.

I think it clicked for me when I was watching the kids play. VR can be 
much more than a motivating reward for kids; it has the potential
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for ‘gamifying’ vocational skills, life skills, shaping positive behaviors, 
and collaborating with other players, all of which are critical areas we 
target in ABA therapy. And the best part, the kids think they’re playing 
a video game the whole time!

Aleshia Hayes, PhD
Assistant Professor of Learning Technology
College of Information
University of North Texas

I have been researching, designing, evaluating, and developing Virtual 
Reality, Augmented Reality, and Mixed Reality content since 2012.  
One really interesting thing about VR for training and education is that 
VR has been around for years. Not only were there some unsuccessful 
attempts to get consumers into VR in the 1980s with the Nintendo 
Virtual Boy, but there have also actually been VR Training Simulations 
since the researcher, Ivan Sutherland created a head-mounted display 
he called the “Sword of Damocles” in 1965. This early headset was 
actually suspended from the ceiling, to offset the fact that it was too 
heavy to wear on their heads.

In the time between 1965 and the present day, there have been 
numerous instances of the military, universities and medical workers 
using VR for training. The joy is that we now have high fidelity, highly 
immersive, interactive VR available to the masses. It is unbelievable 
to me that I can buy an Oculus Quest for $399 in 2020 when my VR 
lab in graduate school had a lower quality headset that cost $50,000 
in 2012. Not only does VR Hardware allow us the opportunity to 
transport ourselves to other places it can allow individuals the 
opportunity to walk in the shoes of another.

In my lab, we’ve used VR to train both hard skills, such as controlling 
troop movement or intubating a patient, and soft skills, such as 
effectively communicating with patients or being interviewed for a job.  
VR is already used to provide virtual field trips to students and virtual 
classroom meetings. All of this has really taken off since the consumer 
level VR started to become affordable with the advent of the Oculus 
Rift and competitors, since 2013.
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While I am a VR researcher and enthusiast, I would not call myself a 
VR advocate. Virtual Reality is a tool and should be used when it is 
the best solution to a problem. For me, virtual reality, like simulation, 
should be used to replace experiences that are too costly, or unsafe, 
difficult to replicate, or not possible in the physical world. For instance, 
it would be too costly to take a class to see the Eiffel tower, but I 
could take them on a virtual Field trip in VR. Similarly, it would be 
unsafe to practice defusing bombs in the physical world, but it can 
be practiced in VR. Likewise, it would be difficult to find patients 
with certain medical conditions for medical professionals to practice 
diagnosing them in the physical world, but virtual patients are used 
to train medical professionals in VR all around the world. Finally, it is 
impossible to become a person of another ethnicity in the physical 
world, we can learn empathy for others by literally being embodied 
by another’s physical representation in VR. To me, VR is a part of 
the future of education and training, but it is not THE FUTURE of 
education and training, and I’m excited for this addition to our tools 
for delivering educational content.

Bob Gajeske
CEO
Gajeske, Inc

As we look to the future it is clear to me that virtual reality is the way 
forward when considering tools for training and education. The cost 
and safety concerns of in-person training are both very high. It is 
my opinion that the initial cost to develop VR training and education 
modules is far less than the long-term cost of safety and travel 
expenses. If training modules are designed and developed properly 
you will not sacrifice the quality of training, actually I believe it will be 
improved. When all things are considered virtual reality can deliver 
cost-effective, timely, and quality of training.

ftfvr.com
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Nelson Pascoal
MEP Coordinator
DPR Construction

Virtual reality, such as our VR Boom Lift training, will develop an 
awareness of how much attention is really required to complete what 
seems to be an easy task. Driving a boom lift on a job site can be like 
switching lanes on the highway, except there are no lanes, pedestri-
ans are possibly walking right next to your vehicle, and you have no 
rear view mirrors.

With VR, your hands-on experience now records data for both the 
trainers and those being trained in real-time. This information can be 
used for predictive analytics for hiring and assessment.
If a photo is worth a thousand words, then VR would be worth over a 
million. VR takes those words and brings them to life in IMAX quality 
immersion.

VR has a superpower I like to call empathy teleportation. You know 
those training videos with the horrible reenactments of safety 
violations? Where everyone felt like that could never happen to 
me? VR can put you in that scenario and let you experience those 
unfortunate events for yourself. Now it did happen to you, but you 
lived to talk about it. Perspective is everything when it comes to 
learning and understanding.

Byron Reese
Entrepreneur, Futurist, Technologist, Speaker
Author of  The Fourth Age - Smart Robots, Conscious Computers, and 
the Future of Humanity

When I was taking driver’s ed, back in 1985, we were required to 
train on an already-antiquated machine called The Simulator. The 
Simulator was a trailer with 40 stations, all facing the same way, each 
of which was equipped with a steering wheel, a turn signal, and pedals 
for brakes and gas. A film was projected on the wall of The Simulator 
depicting the first-person point of view of someone driving.  Our job 
was to react to the situation we were in, to brake when we came to 
lights, and so forth.
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One much-used motif – and I remember this like it was yesterday – was 
that we would be driving down a placid suburban boulevard only to see 
a child’s ball come bouncing into the street. We savvy 15-year-old kids 
knew that in just a few seconds a child would run into the street in front 
of us, so we applied our brakes in advance. (Except for this one weird 
kid who would always floor it, but that is another story.)

What we failed to grasp at the time was that this whole setup was virtual 
reality, although the term wouldn’t be coined for another two years. 
We were getting a sneak peek at a world that was to come. Like many 
such prescient events, it was completely and utterly lost on us. We 
didn’t realize that someday, certainly before we had our driver’s licenses 
pulled due to old age and senility, that we would learn a huge range of 
new skills this way.

Some things VR doesn’t teach well at all. A VR headset doesn’t help you 
understand Roth IRAs or existentialism at all. Those things must be 
taught with words. But for knowledge related to interactions with the 
physical world, such as surgery, aerodynamics, interior design, and yes, 
even driving a car, VR transcends words, allowing you to learn, not by 
doing, but by acting as if you are doing.

VR has a thousand uses that we can already imagine and is in the 
process of building. Those will be transformative. But what is really 
exciting are the ten-thousand uses that we haven’t imagined yet. We 
are at the point that cell phones were in 2000. Big things were going to 
happen – of that we were sure – but none of us imagined the iPhone.

VR is useful because new ideas are becoming new applications every 
day, but it is exciting because things we haven’t imagined are about to 
happen.
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Being at the start of a technical revolution for training and education 
is exciting. The promise for positive change is energizing. Not only is 
the responsibility for meeting these expectations great, especially for 
content creators, but it is also a responsibility we will all need to share 
to see the change sooner rather than later. The change will come, that 
is a near certainty. The quality and delivery of the content are what is 
uncertain.

Success requires all hands on deck. Trainers, teachers, consultants, 
investors, therapists, salespersons, executives, industry leaders, 
visionaries, speakers, writers, the list goes on. Critics, as usual, will 
have the easier job of pointing out what doesn’t work, but that too, is 
a valuable contribution when the path is forward, and after problems 
have been addressed.

I know that what I have covered in this book seems like near-fanat-
ical optimism, but everything I have written is achievable. I have no 
illusions about the time and effort it will take to build great content 
and the platforms to deliver it on, but the positive, improving the 
human condition, is enormous and well worth it.

I hope you are at least half as excited as I am about the future of VR 
training and education. As much as we have learned so far we are still 
just at the very beginning. The feeling is like standing on a mountain 
of potential and seeing the impact that you could have laid out in a 
valley before you. Like explorers coming off that mountain, I’m looking 
forward to the discoveries and the paths that we take in finding new 
ways to benefit people. Whether it’s to help a person do their job 
more safely on a construction site or enable a person that has autism 
to elevate themselves enough to have a job and function well in 
society, the possibilities are endless.

I’m committing my career to improve learning through immersive 
technologies such as virtual reality. Will you join me?

Final Thoughts
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Like one of our VR partners Energy WORLDNET is fond of saying, “It 
takes a village”.  This is true in many aspects of life and is certainly true 
in creating an eBook with a subject as complex as this one.

So I would like to thank my village. Thank you!

Villagers
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