
Virtual 
Reality 
Training

Is now the time to adopt 
immersive learning? 



2

Contents

3  Executive summary

5  Why now is the time for VR training 

14  Benefits and barriers

20  VR in practice: procedural and soft skills training

26  Case studies: 
  Lufthansa Aviation Training 
  Embodied Labs

33  Ultraleap hand tracking



3

Executive 
summary

Humans learn best by doing. The ancient 
Greek philosopher Aristotle wrote that “for 
the things we have to learn before we can 
do them, we learn by doing them”. Since 
then, his point has been proved time and 
again: “active learning” helps people learn 
faster, retain information for longer, and 
fail less often. 

Today, virtual environments are providing 
firms worldwide with a safe, interactive 
place for active learning and training. The 
technology required is tried, tested, and 
affordable.  

Learners can interact within a 3D virtual 
environment, and learn procedural tasks or 
simulate interactions almost as naturally as 
they would on the job. This helps people 
to learn faster and remember for longer. 
Trainers are no longer restricted by location 
(a big benefit during the pandemic), 
environment, or risk. In addition, people can 
learn safely from their mistakes. 

The development of the metaverse holds 
huge potential for training and learning. But 
the metaverse will only become mainstream, 
and the training industry will only benefit, 
if people of all ages and levels of technical 
competency can interact with digital content 
as easily as they interact in the real world.
 
This guide to immersive learning has been 
created to inform managers, innovators and 
strategists about the potential for VR training, 
practical applications, barriers to adoption, 
and impact. We’ll also examine how users 
interact within an immersive training 
environment.

Thanks to the technology that’s powering 
virtual and mixed reality, Aristotle’s paradox 
– the idea that we can only really learn to do 
something by actually doing it ourselves – 
has finally become achievable.

LEARNING BY DOING
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Why now is the 
time for VR training
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The potential of 
VR for training

The employee learning experience is critical 
to engagement, development, and ultimately 
commercial success. As the HR function shifts 
to a more data-focused, accountable team, 
the insights provided by immersive VR training 
can also impact hiring and onboarding 
processes, and wider business strategy.  
 

We’ll start this ebook with an overview of the 
tech. Most people are aware of VR headsets, 
but AR and MR (augmented and mixed reality) 
headsets also offer significant potential for 
immersive learning. When the term VR is used 
in this ebook, you can generally assume that 
AR or MR headsets might also be used. 

An example of a mixed-reality (MR) headset – the Lynx-R1. The first standalone mixed-reality headset, the Lynx-R1 
can handle both virtual and augmented reality, and switch easily between real, augmented, and fully virtual 
environments. In practical terms, this makes actions like talking to a trainer during a session easier. 
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VR explained: 
Headsets

VIRTUAL REALITY (VR)

Virtual reality is a 3D, entirely digital 
environment. With a VR headset the user 
is completely immersed in a virtual world. 
VR headsets are currently the most widely 
available and affordable option.

AUGMENTED REALITY (AR)

Augmented reality puts the user in the real 
world, but overlays digital elements onto it. 
Most people are familiar with AR on mobile 
phones, but specialized AR headsets can be 
very effective for immersive learning.

MIXED REALITY (MR)

Mixed reality blends fully virtual, augmented, 
and real world elements. This is achieved via 
video “pass-through” technology, which uses 
cameras to digitize the world in real time, and 
combines that data with virtual content.

The term extended reality is simply the 
umbrella term to describe all of the above. 
Extended reality is also closely related to the 
concept of the metaverse – the idea of a world 
where immersive digital content is pervasive.

EXTENDED REALITY (XR)
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VR explained: 
Beyond the headset

Interaction is at the core of the VR 
experience. This means that effective 
VR/AR/MR requires a lot more than just a 
headset. Users need to be able to engage 
easily with and respond to the world they’re 
immersed in. 

There are multiple interaction options 
available, and the choice of which to use is 
as important as the choice of headset. It’s 
particularly critical in immersive learning, 

where users may be inexperienced or 
technology-anxious, quick onboarding is 
key, and training outcomes often depend 
on effectively mapping virtual interactions 
to real-world ones. 

There are multiple interaction options 
available and the choice of which to use 
is at least as important as the choice of 
headset. 

Controllers  
Hand-held devices 
with buttons and 
joysticks, similar to 
gaming controllers.

Eye tracking 
Technology inside a 
headset that captures 
where you are 
looking.

Body tracking
Tracks the position of 
a user’s whole body. 
Currently largely 
experimental. 

INTERACTION OPTIONS IN VIRTUAL REALITY 

Voice control
Similar to Alexa, 
but in VR. Currently 
accuracy remains a 
challenge.

Hand tracking
Cameras embedded 
in or attached to 
headsets capture users’ 
hand movements. 
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Ultraleap hand tracking embedded in the 
Varjo XR-3 mixed reality headset. Hand 
tracking creates a real-time digital model of 
the user’s hands, enabling them to see their 
hands in VR and use them naturally. 
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Mainstream adoption 
of VR training

 
Mainstream adoption of VR training 
is driven by technology readiness, 
convincing ROI data from early 
adopters, and hybrid working 
becoming the new normal. 
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TECH IS READY

What does it take to send an emerging 
technology into the mainstream? 
Academic theory suggests that for 
widespread adoption, VR training needs to 
clearly demonstrate real-world impact, and 
reduce both the real and perceived effort of 

learning to use a new technology. 
Both of these areas are close to being 
solved by VR training, putting it on the cusp 
of mainstream adoption at scale. 39% of 
organisations are already using AR/VR to 
simulate training in virtual environments. 

WHY NOW IS THE TIME 
FOR VR TRAINING  

https://www.researchgate.net/publication/262162063_Adapting_the_Unified_Theory_of_Acceptance_and_Use_of_Technology_UTAUT_as_a_Tool_for_Validating_User_Needs_on_the_Implementation_of_e-Trial_Software_Systems
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In detail: the 3 factors 
accelerating adoption 
of VR training

Immersive technology was once only suitable 
for ultra-high-end and time-intensive  training 
programs such as flight simulators. But it’s 
now within reach of businesses of every shape 
and size.

Headsets that were once cumbersome 
and expensive are now smaller, faster, and 
cheaper. A wide variety of headsets are 
available – from high-performance options 
like the Varjo XR-3, to more affordable and 
often all-in-one headsets such as the Lynx-R1 
or Pico Neo 3 Pro.

The VR industry is also moving beyond relying 
on gaming controllers for interaction. Hand 
tracking and eye tracking are widely available, 
allowing users to interact more naturally 
within the virtual environment. This improves 
training outcomes, reduces the effort of 
adoption, and makes VR training applications 
more accessible.

Finally, the development of scalable enterprise 
content creation and management platforms 
has made deploying VR training easier than 
ever before. 

More than 80% of firms now operate hybrid 
working as standard, according to the UK’s 
Chartered Institute of Management. Training 
in virtual environments makes location far less 
of a barrier. 

Anyone can be trained from anywhere in 
the world, while still interacting naturally 
with colleagues and trainers. 

We know VR training works. Businesses 
worldwide are already implementing VR for 
training and have shared the results. 

Strategic business decisions are being 
taken today based on the data VR training 
produces. It’s no longer the preserve of 
early adopters.

TECH IS READY HYBRID WORKING

ROI DATA

https://www.bbc.co.uk/news/business-60421056
https://www.bbc.co.uk/news/business-60421056
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‘‘The flexibility and 
cost-effectiveness of VR 
headsets and training 
tools have made it easy 
to virtually transport 
people to immersive and 
personalised training sites.

We forecast a compound 
annual growth rate of 37% 
on shipments of VR devices 
to enterprise through 
to 2025, with these 
customizable and powerful 
new tools playing a key 
role in driving demand.”

Leo Gebbie 
Principal Analyst | CCS Insight
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VR training: 
the state of play

Sources: 
CCS Insights (ibid), Deloitte: https://www2.deloitte.com/xe/en/insights/industry/technology/technology-media-and-telecom-predictions/2021/vr-immersive-technologies.html#endnote-34
PWC: https://www.pwc.com/gx/en/technology/publications/assets/how-virtual-reality-and-augmented-reality.pdf, https://financesonline.com/virtual-reality-statistics/

of organisations already 
use VR/AR technology to 
simulate training in virtual 
environments

39%

predicted compound annual 
growth rate on shipments 
of VR devices to enterprise 
through to 2025

37%

average boost of productivity 
in enterprise VR programmes32%

potential GDP boost by 
VR training by 2030$294bn

reduction of occurence of 
workplace injuries43%

e

https://www2.deloitte.com/xe/en/insights/industry/technology/technology-media-and-telecom-predictions/2021/vr-immersive-technologies.html#endnote-34 
 https://www.pwc.com/gx/en/technology/publications/assets/how-virtual-reality-and-augmented-reality.pdf 
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Benefits 
and barriers
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VR for training: 
the business case 

Saves time
Immersive training experiences help 
people learn faster. A 2020 study from 
PWC found that VR learners completed 
training four times faster than in a 
classroom, and 1.5 times faster than 
online training. 

Saves money
Training can be rolled out to multiple 
locations and, unlike live training, can 
easily scale and repeat. A study into the 
use of VR for training neonatal intensive 
care workers showed a 50% reduction 
in training costs over 3 years compared 
to traditional training. 

Increases engagement
A realistic environment is vital for soft 
skills and procedural training. PWC 
found that learners were 3.75 times 
more emotionally connected with 
training content when it was delivered 
within a virtual environment. 

Sources: https://www.pwc.com/us/en/services/consulting/technology/emerging-technology/assets/pwc-understand-
ing-the-effectiveness-of-soft-skills-training-in-the-enterprise-a-study.pdf, https://pubmed.ncbi.nlm.nih.gov/31166203/

https://www.pwc.com/us/en/services/consulting/technology/emerging-technology/assets/pwc-understanding-the-effectiveness-of-soft-skills-training-in-the-enterprise-a-study.pdf
https://www.pwc.com/us/en/services/consulting/technology/emerging-technology/assets/pwc-understanding-the-effectiveness-of-soft-skills-training-in-the-enterprise-a-study.pdf
https://pubmed.ncbi.nlm.nih.gov/31166203/
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Improves recall

When learners are fully engaged physically and 
emotionally, they retain more information, for 
longer. Dr. Narendra Kini from the Miami Children’s 
Health System found that retention levels a year 
after a VR training session can be as much as 80%, 
compared to 20% just a week after classroom-
based training.  Another example is US supermarket 
chain Sprouts Farmers Market, which reported that 
new hires using their immersive learning platform 
were sixteen times more likely to remember the 
company’s six core values. 
 

Improves safety

Training onsite is a challenge for industries where 
locations can be difficult or dangerous to access. 
If you’re training wind turbine engineers or 
submariners, an immersive, virtual environment is 
a much safer place for people to learn. In addition, 
people can repeat procedures as often as they like, 
learning from their mistakes with zero risk. 
 

Improves analysis

The digital nature of VR training captures data 
in real time. This can provide in-the-moment 
feedback to trainees, as well as large-scale impact 
analysis, which quickly proves results to boards and 
senior stakeholders. 

1

3

2

Sources: https://www.britsafe.org/training-and-learning/immersive-learning/, https://www.strivr.com/solutions/objective/soft-skills/

https://www.britsafe.org/training-and-learning/immersive-learning/
https://www.strivr.com/solutions/objective/soft-skills/
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“Training in virtual and 
mixed realities puts 
people in the right frame 
of mind from the moment 
they enter the simulation 
environment. 

VR and XR training unlock 
an unmatched level 
of realism that keeps 
learners fully immersed 
and engaged. The impact 
of learning while totally 
immersed in a virtual world 
has been proven, and now 
is the time to reap the 
benefits.” 

Seppo Aaltonen 
Chief Commercial Officer | Varjo
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The opportunities for VR training are 
huge and the benefits have been proved. 
But within organisations there are still 
significant barriers forward-thinking 
managers and innovators need to 
overcome before broad acceptance. 

The decision makers within a business 
are often time poor, and risk averse. They 
might feel understandably sceptical about 

investing in technology that has historically 
been associated with gaming, which they 
might in turn have to defend to the CEO or 
Board. 

Trainees themselves can be nervous and 
similarly sceptical in advance of their 
first VR training session – although they 
often become strong advocates straight 
afterwards. 

Based on the Adapted Unified Theory of Acceptance and Use of Techology Model (Algharibi & Arvantis, 2011)

BARRIERS TO ADOPTION OF VR TRAINING

How much will VR 
enhance training 

outcomes? 

PERFORMANCE
EXPECTANCY

How much effort do 
employees expect 

to use? 

How much effort 
will it take to adapt 
existing training? 

EFFORT
EXPECTANCY

How will we be able 
to communicate 

changes to 
employees and 

encourage adoption? 

SOCIAL
INFLUENCE

How easy or difficult 
do employees 

perceive VR to be? 

What training will we 
need to offer?

FACILITATING
CONDITIONS

Training, not gaming: 
the barriers to 
adoption of VR 
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1. Reduces onboarding time 

Hand tracking reduces onboarding time. With a 
well-designed launcher powered by hand tracking, 
users can put on a headset and start immediately, with 
instructions incorporated into the training application 
itself. 

2. Reduces perceived effort

Many trainees will not have much prior experience or 
even interest in VR. Hand tracking technology reduces 
friction and makes VR training accessible, regardless of 
age or experience. 

3. Makes VR procedural training more effective

Muscle memory is an important factor in helping 
procedural learners commit tasks to long-term 
memory. Using hand tracking means users are 
learning, and retaining, how to do something almost 
exactly as they would have to do it in the real world. 

4. Makes VR soft skills training more effective

Every culture gestures with their hands while they 
talk. Hand tracking enables richer and more lifelike 
communication in virtual environments. This in turn 
creates more realistic virtual soft skills training. 

1

4

3

2

4 ways hand tracking 
helps overcome 
barriers to adoption 
Historically, immersive training has relied on using controllers in conjunction with 
VR headsets, but those controllers were built for gaming, not training. Trainees 
are more diverse than gamers, and don’t have time to learn how to operate a new 
technology before they can start learning. 

While it’s not the only factor, hand tracking plays an important part in overcoming 
barriers to adoption of VR training and proving its impact. 
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VR in practice: 
procedural and soft 
skills training
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RETAIL & 
INDUSTRIAL
VR is highly effective for procedural training 
in retail or industrial settings. Examples 
include learning a production line process, 
or training retail staff such as baristas. 

It means learners can experiment safely, 
learn from their mistakes, and repeat tasks 
as often as necessary to develop muscle 
memory for long-term recall. 

VR training in logistics gets new members of staff up to speed as quickly as possible. 
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FLIGHT CREW
The airline industry has been quick to 
embrace VR training, building on its roots in 
pilot training and flight simulators. 

Many airlines are now training flight 
attendants using immersive technology. 
A major benefit is that there is no need to 
ground operational craft or create full-size 
dummy aircraft for training.  

Lufthansa Aviation Training’s VR cabin crew program.
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TetraSignum’s VR CPR training. Immersive practice puts learners in a situation that feels like a real 
emergency. 

HEALTHCARE 
The immersive nature of VR training is 
being used as an “empathy machine” to 
help healthcare professionals understand 
what it’s like living with medical conditions. 

VR is also used for procedural training in 
surgery and CPR. Using an AR/MR headset, 
the physical surgery training environment 
can be enriched with virtual contextual 
guidance. And VR makes CPR practice 
more realistic and accessible. 
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CORPORATE & HR
Empathy and effective communication 
are vital for HR and other corporate 
professionals, who regularly face 
challenging conversations and interactions. 

VR training is used to literally put learners 
in other people’s shoes, and provide 
opportunities to practise challenging 
scenarios in a safe space. It’s also been 
shown to be effective for employee 
onboarding programs.   

VR training creates memorable, impactful experiences — without the risk of real-world consequences.
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“Developing with hand 
tracking made it possible 
for us to deliver a VR 
experience that went 
beyond gaming. We 
successfully solved a 
real business need for an 
established, traditional 
industry.”

Sebastian Demmerle
CEO | NMY Mixed Reality Studio
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Case
studies
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Hand tracking in 
VR flight training

In-person cabin crew training programmes 
are enormously expensive in both time and 
money. Courses require physical dummy 
aircraft or an operational aircraft being 
temporarily grounded.

Lufthansa Aviation Training wanted to 
develop a VR training programme that could 
substitute part of this. Their initial focus was 
on mandatory refresher training for security 
searches (something that happens after 
every flight). 

LUFTHANSA AVIATION 
TRAINING AND NMY 

CASE STUDY

But Lufthansa’s brief to NMY Mixed Reality 
Studio made it very clear that the project 
would only be successful with the use of hand 
tracking rather than gaming controllers.

With real lives at stake, the German Aviation 
Authority is rightly cautious when it comes to 
approving innovative training programmes. 
This makes the fact that the VR training 
programme of Lufthansa Aviation Training was 
the first VR training programme to have been 
approved a huge achievement, and a big step 
forward in immersive training.
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“VR training for flight 
attendants is a huge 
cost saver. 

But without hand tracking 
it would have been 
impossible to create – 
we would not have been 
able to get it approved 
by the German Aviation 
Authority.”

Björn Eckermann
Referent Training Operations, 

Safety & Service Training | Lufthansa Aviation Training
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Sources: Ultraleap/NMY/Lufthansa case study (https://www.ultraleap.com/company/news/case-study/lufthansa-vr-training/) 
and CB Insights (https://www.cbinsights.com/research/virtual-reality-education-training-tech/)

Lufthansa flight attendants have been trained 
in VR using Ultraleap hand tracking.

20,000

The 4 reasons why Lufthansa 
use Ultraleap’s hand tracking

Practicality

You can’t search under a 
seat while holding controllers.

Confidence and positivity

Inexperienced VR users need 
to have a positive experience. 

Ease of use

Using hands is easier than learning 
how to use controllers.

Regulation

The German Aviation Authority 
requires natural interaction. 

$$$Revolutionizing training 
for flight attendants

In-person cabin crew training requires 
physical dummy aircraft or operational planes. 

VR training saves millions by comparison. 

Grasp the future 
of training

CASE STUDY

https://www.ultraleap.com/company/news/case-study/lufthansa-vr-training/
https://www.cbinsights.com/research/virtual-reality-education-training-tech/
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Embodied
Labs

Embodied Labs are pioneers in the use of 
virtual reality in healthcare training.  Founder 
Carrie Shaw set up the company following 
her own mother’s diagnosis with early onset 
Alzheimer’s.

Their VR experiences give healthcare workers 
a first-person look inside what it’s like to live 
with common conditions that affect seniors 
– such as Alzheimer’s. Using hand tracking, 
rather than VR controllers, is essential to 
ensuring accessibility for users who have often 
never experienced VR before.  

Each experience is an engaging narrative 
designed to replicate real, authentic 
experiences as closely as possible. The 
experiences give learners an understanding 
and empathy they can’t get from traditional 
training tools.

Following the initial roll out, Embodied 
Labs’ study reported a 30% increase in 
understanding of the perspective of an older 
adult, and up to a 92% decrease in the use of 
stereotypical words and phrases to describe 
an older adult.

CASE STUDY

http://embodiedlabs.com/wp-content/uploads/2020/06/EL-Whitepaper-EffectsofaVRIntervention.pdf
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Empathy training 
in healthcare

Sources: Embodied Labs: https://f.hubspotusercontent30.net/hubfs/6145130/docs/whitepapers/embodied-labs-Whitepaper-Effects-of-a-VR-Intervention.pdf 
https://www.embodiedlabs.com/solutions

CASE STUDY

30%
increase in understanding of the 

perspective of an older adult

85+
caregiving organisations 

have used Embodied Labs

92%
decrease in use of stereotypical words and 

phrases to describe an older adult

https://f.hubspotusercontent30.net/hubfs/6145130/docs/whitepapers/embodied-labs-Whitepaper-Effects-of-a-VR-Intervention.pdf 
https://www.embodiedlabs.com/solutions


32

“When we show one of our 
experiences to someone, 
it’s often their first time 
ever using VR. We need to 
get them up and going as 
quickly as possible. 

Using hand tracking 
instead of controllers is 
more realistic and lowers 
the learning curve. They 
can reach out and start 
engaging and interacting 
immediately.”

Carrie Shaw
Founder | Embodied Labs
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Ultraleap
hand tracking
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Make VR training a 
seamless experience

For virtual or mixed reality training to be 
effective at scale, the technology involved has to 
“just work”. There isn’t any room for VR tech that 
requires ongoing, significant technical support, 
or works only for some users and in some 
environments. 

Pico Neo 3 Pro VR headset with Ultraleap hand tracking accessory attached. 

At Ultraleap, we have the technology stack and 
product expertise to transform VR training into 
a seamless experience, controlled via natural 
hand gestures that reinforce learning. Grabbing, 
swiping, pushing, pinching …  all become as 
effortless as they are in the real world.



35



36

Robust

Our technology matches the position of a trainee’s virtual hands 
more closely to their real hands than any other solution.

Works for everyone

Our solution adapts to different hand anatomy, regardless of  
size or shape.

Flexible

Our tech works in a variety of environments and lighting 
conditions, so it can scale beyond controlled training 
environments and into back-room warehouses, offices, 
or even trainees’ homes.

Non-proprietary

Our customers can use whichever headset is right for them. 
Unlike some other hand tracking solutions, we’re not tied to any 
specific headset range. We have a range of hardware solutions, 
from headsets with fully integrated tracking (e.g. Varjo VR-3/XR-3 
and Lynx-R1) through to using peripherals (e.g. hand tracking 
accessory for Pico Neo 3, Leap Motion Controller).

Easy development

We have the most widely deployed and advanced hand tracking 
tooling. Our Unity and Unreal plugins mean that developers can 
build creatively without adjusting the way they already work.

4

4

4

4

4

Benefits of Ultraleap 
hand tracking



37

“Ultraleap hand tracking is 
best in class in the market 
today. 

We evaluated other 
companies but the 
precision and latency of 
Ultraleap was the best we 
could find.”

Stan Larroque
CEO | Lynx
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DEVELOPER TOOLING
We have the most widely deployed and 
advanced hand tracking tooling. Plugins for 
Unity and Unreal connect your application 
to hand tracking data and provide tools 
and examples of easy development of 
hand tracking applications in VR/AR/MR. 
An OpenXR API layer enables hand tracking 
support for cross-platform XR applications. 

HAND TRACKING SOFTWARE
Ultraleap Gemini is our fifth-generation 
computer vision model. It uses the images 
from the hand tracking cameras to create 
a real-time virtual model of your hand 
movements. We invented this technology, 
and Gemini’s unified neural network is several 
generations ahead of other solutions. PC VR 
and mobile HMDs are both supported.

HEADSETS AND CAMERAS
Choose from separate hand tracking 
camera accessories to attach to a wide 
range of headsets, or use headsets with pre-
integrated hand tracking (such as Lynx-R1, 
Pico Neo 3 Pro/Pro Eye, or Varjo VR-3/XR-3). 
Architecture based on infrared illumination 
provides consistent and reliable data even in 
challenging environments.

Hand tracking 
technology stack

Developer 
tooling

Headsets 
and cameras

Hand 
tracking
software
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Working with
Ultraleap

Ultraleap is a key player in the 
VR/AR/MR ecosystem, and offers 
its customers far more than just 
hardware and software.

TECHNOLOGY 
INTEGRATION
We work with you to identify 
and integrate suitable headsets 
and interaction options for your 
training use case.

PROOF OF CONCEPTS
Draw on our expertise to rapidly 
develop proof of concepts and 
explore whether VR training is 
right for your business.

INTERACTION DESIGN
World-leading, freely available 
design guidelines and expert 
support from our Customer 
Success team.

DESIGN AND 
DEVELOPMENT 
Don't have a VR development 
team in-house? Draw on our 
extensive contacts and large 
developer community.
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