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The Effectiveness of Virtual 
Simulation as a Training Tool
By Staff Sgt. Frank Lyndall III
4th Security Force Assistance Brigade

Since the Middle Ages, instructors, trainers, and 
teachers have utilized simulations of various types 
to augment learning. For example, knights utilized 

wooden swords when training in order to mitigate the 
risk of serious injury (Lindholm & Svard, 2008). The use 
of simulations has progressed throughout the years with 
each technological advance and now includes virtual 
reality (VR). This article will highlight the history of VR, 
its uses, monetary value, and implementation practices.

Virtual Reality in Education 
Virtual reality is defined as “an artificial environment 

which is experienced through sensory stimuli (such as 
sights and sounds) provided by a computer and in which 
one's actions partially determine what happens in the en-

vironment” (“Virtual Reality,” n.d.). It is most commonly 
associated with the head-mounted viewing display first 
patented in 1960 by Morton Heilig (“History of Virtual 
Reality,” n.d.). Originally designed to view film without 
motion tracking, it has evolved into a tool with extensive 
educational possibilities.

The social platform/game Second Life, created in the 
early 2000s, was one of the first, and most popular, early 
virtual worlds (Jamison, 2017). It was immersive, allowing 
users to be fully interactive. Users could purchase property 
and perform almost any job or task they could in the real 
world. This ability to interact or “live” in a virtual environ-
ment became celebrated for its ability to support learning 
with the use of in-game artifacts of realistic design that 
would most likely be too expensive for the average person, 

(U.S. Army photo by Spc. Jonathan Wallace taken July 24, 2019) U.S. Army 1st Sgt. David Rogers of Headquarters and Headquarters Company, and 
1st Sgt. Larry Milner of Charlie Company, 2nd Battalion, 69th Armored Regiment, 2nd Armored Brigade Combat Team, 3rd Infantry Division, create 
enemy combatants in a virtual battlespace as a part of their class on Combined Arms Concept and Integration at Fort Stewart, Georgia, July 24, 2019. 
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or secured in a museum in the real world. This ability to 
experience situations and objects normally out of reach for 
average people, has gained popularity, and led to institu-
tions, like the Guggenheim Museum and The Museum of 
Modern Art, developing their own virtual tours in order 
to display their art and reach an audience that cannot 
physically attend (Schaltegger, 2020; Coates, 2020).

A study conducted on games, virtual worlds, and 
simulations by Merchant et al., (2014), found that 
virtualization was an effective form of instruction and 
found virtual games displayed higher learning gains 
when compared to other virtual methods. The ability to 
fabricate a world that mimics learning environments and 
immerses the user within the information presented has 
been found to be more beneficial than traditional solely 
text-based teaching methods.

Cost Benefit 
Unclassified open source contracts for virtual and 

augmented simulation training for the U.S. Army totaled 
$2.7 billion in 2019, has risen to an estimated $3 billion 
in 2020, and is expected to grow to over $19 billion by 
2027 (Harper, 2019; Mayfield, 2019). While this number 
seems large, it is actually cost-effective and affordable 
when compared to traditional training costs as VR and 
simulations do not have travel costs, expensive muni-
tions, fuel, or any other overhead cost normally associat-
ed with a training exercise. There are also reduced risks 
for Soldiers as they virtually use weapons, operate an 
array of vehicles, or practice team, squad, and full unit 
tactics in a vast range of simulated environments with 
adaptable stressors (Velichko, n.d.). 

The current problem across the technological ad-
vancement field is that the military currently lacks a true 
cost benefit model accounting for all variables. This is a 
common issue amongst several professional fields, not just 
the military. In 2015, Grace Carolan-Rees and Alistair Ray 
were able to closely determine the viability of replacing 
traditional training methods in the obstetrics and gyneco-
logical field with the ScanTrainer ultrasound VR training 
simulator (Carolan-Rees & Ray, 2015). With technology 
continuing to make progress, and other fields creating 
accurate VR cost benefit analysis, the military needs to 
establish its own standardized and reliable cost benefit 
analysis. This will help not only the military as a whole, 
but also individual units as virtual technology advances, 
decreases in cost, and units want to procure their own 
training simulations and software to quickly and efficient-
ly prepare for specific deployments.

Implementation
Virtual simulations have been used successfully by 

the U.S. military for decades. From historic basic flight 
simulators to the cutting-edge virtual battlespace synthetic 
training environment that is being developed by Army 

Futures Command, the military has never been shy about 
using technology to prepare its members to accomplish 
their missions. Even beyond creating entire virtual cities to 
train in, the military is using virtual reality to treat return-
ing combat veterans suffering from Post-Traumatic Stress 
Disorder (PTSD). By utilizing a secure and controlled 
environment, medical personnel can control the amount 
and type of exposure to stressors that cause PTSD to 
surface (Parkins, 2017). This allows the patient to become 
desensitized over time and better recognize and manage 
their stress and anxiety from certain stimuli. 

The Future
Technology has advanced exponentially in the last 

decade and VR simulations and training have shown 
great results in increasing Soldier information retention 
and preparedness, but there are several areas that can be 
focused on in order to best incorporate this technology 
into the Army’s regular training cycles.

A study conducted by the Rand Corporation in 2019 
on simulation-based training in the Army noted these 
areas for improvement (Straus et al., 2019):

1. Revise training policies and doctrines – VR will 
become a more accepted form of training if it is offi-
cially included in command policy and doctrine.

2. Improve and standardize measures of performance – 
there needs to be a standardized grading or report-
ing process across the force.

3. Ensure that unit leadership has access to training 
support packages – the training support packages 
should include scenarios and educationally-based 
performance measures.

4. Collect data – units should collect data on training evo-
lutions to evaluate, adapt, and improve effectiveness.

(U.S. Army photo by Markus Rauchenberger taken Feb. 13, 2020) U.S. 
Army Soldiers assigned to 10th Special Forces Group (Airborne) fire an 
M3E1 Multi-Role Anti-Armor Anti-Personnel Weapon System during a 
Reconfigurable Virtual Trainer demonstration at the 7th Army Training 
Command's Grafenwoehr training area, Germany, Feb. 13, 2020. 
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5. Experiment – units should occasionally experiment 
or hold demonstration projects to test the effective-
ness of their simulations. The data from these exper-
iments should be used to direct future training.

  

Conclusion
While VR is an improved, and lower cost method 

of training, real-world training must also still have 

its place. This new advancing technology opens up 
an extensive amount of new possibilities, but Soldiers 
should not be deployed into combat without ever hav-
ing fired a real weapon. However, VR is a high-per-
forming educational tool that prepares Soldiers for the 
future fight. If the Army can adapt their doctrine and 
policies to better incorporate VR, it will be even more 
effective Army-wide. 
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