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Introduction 
 
Imagine being able to take students on a field trip without ever having to leave your classroom. 
Picture teaching a class how to perform an open heart surgery from anywhere in the world. 
Through the use of virtual reality, countless doors are opened to new opportunities that can be 
more affordable, easily accessible, and safer than the traditional alternative. In this paper, we will 
explore several of the ways that virtual reality is already being used in education to help with 
accessibility, creativity, and innovation. We will address what the process is for implementation 
of this new technology, as the convenience of implementation is always a key factor that can 
make or break the success of any innovation. 
 
Before we can discuss the use of virtual reality in education, we must first define what virtual 
reality is. The term “virtual reality” was first used in the mid-1890s by Jaron Lanier, the founder 
of VPL Research. Lanier was pioneer in developing the goggles and gloves that we  generally 
associate with virtual reality technology today. Virtual reality works by building upon familiar 
experiences and sensations. “Your brain builds upon your past experience to develop ‘rules’ by 
which to interpret the world,” (The Franklin Institute, 2017). Virtual reality relies on a sense of 
realism so that the virtual cues generally match your brain’s expectations. “VR developers take 
these rules and try to provide the same information for your brain in the virtual world,” (The 
Franklin Institute, 2017). It is those times when the cues do not match up with your brain’s 
expectations that you feel disoriented, or can even be nauseous. 
 
Researchers William Winn and Randy Jackson wrote “Fourteen Propositions About Education 
Uses of Virtual Reality” from which we will be highlighting several propositions. While all 
fourteen are valuable, some are more relevant and noteworthy than others. Winn and Jackson 
begin the list by stating that virtual environments are cheaper than high-end physical simulators 
(Winn & Jackson, 1999, p. 5). It should be noted that they wrote this piece in 1999, and virtual 
reality has made huge strides since then, however, there is still truth to their words. We will 
discuss the affordability, and accessibility of several virtual reality products and programs. 
 
The second proposition states that virtual environments are safer than real-world training. To 
support their argument, they refer to a case study in Japan in which researchers used virtual 
reality technology to train technicians in the maintenance of reactor cores in nuclear power 
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stations. During reactor core maintenance, the core is turned off, however, the inside of the 
reactor remains “hot” and continues to produce harmful radiation. Prolonged exposure too this 
radiation is harmful to the technicians, so the use of virtual reality training programs allows the 
technicians to practice developing maintenance skills in an environment where they are not at 
risk of radiation exposure. These trainings allow them to fine tune their skills so they can work 
more quickly and efficiently when they are interacting with an actual physical reactor core. 
 
Their ability to do so relies upon the third proposition, “VEs allow quasi-natural interactions 
with objects,” (Winn & Jackson, 1999, p. 6). By this, Winn and Jackson mean that anyone using 
virtual reality technology can interact with objects in the same ways that they would interact with 
the same objects in the real world. In the case of the technicians, the virtual reactor cores 
performed similarly to a real reactor core. At the same time, VEs can also allow students to 
interact with objects that might not be normally accessible to the senses. While virtual reality is 
generally rooted in a sense of realism, there is also the opportunity for it to be used in a more 
fantastical way. Students can interact with phenomena that they would not otherwise be able to 
interact with in the real world. 
 
The fourth proposition is the most all encompassing, and valuable as it states simply that  
“Students can learn in VEs” (Winn & Jackson, 1999, p. 7). We will demonstrate several ways in 
which students can learn in virtual environments through the many examples of virtual reality 
technology present throughout our paper. 
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Analysis and Applications of VR 
 
In current practice, virtual reality is utilized for a variety of purposes, including entertainment, 
healthcare, education and training. Both public and private sector organizations are developing 
ways to harness this technology to sell products, teach skills in a more efficient manner and offer 
experiences that may otherwise be too costly or not readily attainable. Fig. 1 provides a brief 
explanation of some of the uses seen in different areas of society. 
 

 
                         Fig. 1 
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When virtual reality technology is mentioned, many people initially think of gaming 
applications. This is one area where most of the current advances and activities have occurred in 
the recent past. Companies such as Google, Oculus, Samsung and Sony have developed portable 
headsets that allow ordinary people to bring virtual worlds into their homes. Additionally, 
Nintendo and other prominent gaming companies are developing games to play on the VR 
platforms. Education gaming is also an area experiencing new advancements. According to a 
2018 article in Forbes, the virtual reality game market was expected to reach nearly $2 billion by 
the end of 2017 and is predicted to grow at a steady pace (Fink, 2018).  
 
Although gaming is the most popular use of VR today, other uses for virtual experiences are 
being discovered. Businesses are creating ways for customers to see and try out new products at 
home before they even set foot in an office, retail space or car dealership. People can watch a 
play or concert at home and feel like they are with the crowd at the venue. Family members can 
socialize with each other from locations on the opposite ends of the earth. Doctors and therapists 
are utilizing VR to help the injured walk again or confront their fears and anxiety. These and 
many other examples show the possibilities of virtual reality use in most areas of daily life are 
expanding rapidly. 
 
One important area of increasing VR growth and opportunity is in the field of education. As K-
12, higher education and adult training instructors search for ways to better engage their students 
in learning, they are turning towards this stimulating resource. The nature of VR technology and 
its ability to allow students to focus intently on content without dealing with sounds or visual 
disruptions makes it a revolutionary tool (Gadelha, 2018, p.41).   
 
Schools are beginning to implement VR curriculum as they take students on virtual field trips, 
explore scientific topics, reenact historical events and connect with other classrooms around the 
world. Higher education institutions are using virtual reality experiences to give students the 
hands on opportunities to conduct experiments and perform medical procedures without 
consuming expensive resources. According to the 2017 K-12 Horizon Report, approximately 15 
million students could be using VR technology in their classrooms by 2025. However, 
widespread acceptance and utilization is a challenge. The leading VR technology companies, 
such as Google and Microsoft, are creating education programs and going into schools to 
demonstrate how VR can be introduced into learning environments (Freeman, Adams, Cummins, 
Davis & Hall, 2017, p. 46).  
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As virtual reality is adopted into households and education programs, companies are starting to 
use virtual reality to train their employees as well. This technology allows staff to experience 
interactions with customers, patients and simulations in unfamiliar environments before having 
to experience it in reality. According to eLearning Industry (Goeden, 2017), the following are 
benefits of VR training:  
 
• Mimics real-life situations  
• Complex situations can be simplified  
• Makes training enjoyable  
• Improves retention and recall 
• Suitable for many different learning styles 
 
As companies and organizations move towards this technology, training practices will become 
more streamlined and cost-efficient in the future. 
 
If the technology is so revolutionary, why isn’t everyone using VR? There are many reasons why 
virtual reality is on a slow climb to adoption. One reasons is the learning curve that is necessary 
to operate the devices in the classroom. Teachers may not have the knowledge to implement such 
tools into their lessons. Google is trying to close this knowledge gap by bringing their Google 
Cardboard devices to schools and showcasing the technology through the use of the Google 
Expeditions app. Microsoft continues to build their educator community where teachers can 
learn about new software and technology. They can even share lesson plans with other teachers.  
 
Another reason some schools and companies may shy away from virtual reality technology is the 
cost. Although companies have been working hard to bring down the prices of entry-level 
consumer devices, many school districts are struggling to find funding for basic needs and 
cannot afford even the lower end devices which still require a phone or iPod to operate. Table 1 
describes the cost of some of the most popular consumer virtual reality devices. 
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Device 

  
Price 

  
Notes 

Google Cardboard Headsets - $10 - $30 
  

This headset requires a 
phone or iPod Touch at 
additional cost. App is free. 

Google Daydream View and 
other comparable devices 

Headsets - $25 + Requires a cell phone which 
is an additional cost. 

Samsung Gear VR Headset - $110 Must be connected to a 
mobile device at an 
additional cost. Software is 
purchased separately. 

Oculus Rift 
HTC Vive 

Headset - $399 + 
Headset - $499 + 

Headsets must be connected 
to a computer with specific 
graphic cards and other 
specs. 

Computer capable of 
running VR programs 

$1000 +   

 
Table 1 
Source: Amazon.com and BestBuy.com 

 
 
Consequently, because of the initial costs involved, many school districts instead decide to 
purchase small computers such as Chromebooks. Students can visit websites that provide a 
virtual reality-like experience without the need for the headsets. Other school districts invest in 
the Google Cardboard devices and rely on donations of old phones to run the app.  
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Stories and Cases 
 
Many schools, businesses and organizations are realizing the potential role that virtual reality can 
play in their instructional plans. The following examples highlight the value of VR in 
educational classrooms and on job sites. 
 
 
Northbrook/Glenview District 30 
(Leavitt, 2017) 
 
In Illinois school district Northbrook/Glenview 30, a district in the northern Chicago suburbs, 8th 
grade social studies teacher April Vos was awarded a grant that included a $800 HTC Vive 
headset and a $250 stipend to utilize virtual reality in her classroom. The initial software 
included two lessons for her students: swimming aside a submerged whale and traveling to the 
moon on an Apollo 11 mission. The next lesson she was going to teach her students was focused 
on empathy and understanding others in the world.  
 
Using a software from the European Union, her students would see what it’s like to befriend a 
Syrian girl and go with her to a Syrian refugee camp. By appealing to students’ empathy with 
virtual field trips like this, Vos wants to give her students a real perspective on what is happening 
in other parts of the world. With the use of virtual reality, she’s hoping that the experience will 
help students decide the validity of the information they receive. 
 

.   
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Flitchburg, MA Schools 
 
In this district in north central Massachusetts, they are also utilizing virtual reality and taking 
students on virtual field trips to places that many students haven’t visited, even though they live 
about an hour away from it.  
 
This urban school district has a demographic on low income students. The assistant 
superintendent explained in an article for The Journal, “We are an urban district in north central 
Massachusetts. Even though we’re less than an hour from the ocean, many students have never 
been to the beach.” (Thompson, 2018). By investing in technology, the district is giving students 
something that their parents may not be able to give them.  
 
The district is not using devices like they use in Northbrook/Glenview District. They have 
purchased phones and less expensive virtual reality headsets that fit the phones and can be shared 
from classroom to classroom in all grades in the district. To ensure that the phones can only be 
used for the class and not outside of it, two district Information Learning Technology directors 
made it so the devices are controlled by the teacher’s laptop in the classroom allowing them to 
dictate what students are watching on the virtual reality headset.  
 
 

 
 

 
The students are enjoying the experience as well. The district is utilizing educational videos on 
YouTube that can virtually take them to different parts of the world such as the desert or they can 
view natural wonders like the northern lights. The assistant superintendent shared a story about a 
student who was watching “Elephant’s on the Brink” to accompany the novel the class was 
reading, A Long Walk to Water:  
“One child was so engrossed in the video experience that, when someone went be and brushed 
their shoulder, the child exclaimed ‘the elephant touched me!’ – these experiences are absolutely 
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immersive” (Thompson, 2018). 
 
Customer Service Training at Wal-Mart 
 
At the end of 2017, Wal-Mart’s 170 “Wal-Mart Academy” locations began implementing virtual 
reality to train and prepare employees for the busy holiday season, including Black Friday 
(Robertson, 2017). A senior director at Wal-Mart became interested in utilizing VR when he saw 
that the University of Arkansas football team using it for practice. After he saw this, he forged a 
relationship with the virtual reality company STRIVR to develop the simulations.  

 

 
 

Wal-Mart saw the potential in this so they can train employees without disrupting operations in 
the store. (Fink, 2017) Primarily, this training is for store managers so they can run more 
efficient stores. In the simulation, managers can be anywhere in the store, from managing a 
crowded store on Black Friday or evaluating employee performance behind a deli.  
 
One of the biggest issues both companies have (as of now), is that this program is expensive and 
space consuming (Robertson, 2017). The initial rollout of the program includes only one VR 
headset per site, and other managers-in-training watch what they’re doing on a non-virtual reality 
screen. Over two weeks, everyone gets the opportunity to experience training in virtual reality. 
The virtual reality training seems to be working well for Wal-Mart as well. According to Brock 
McKeel, Sr. Director of Operations for Wal-Mart, “trainers see improved engagement, and 
students assessments after the classes rate the virtual reality training very highly. It’s one of the 
most memorable aspects of their training” (Fink, 2017). 
Virtual Reality and Healthcare 
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An industry that is embracing virtual reality is the healthcare industry. In fact, it’s being 
welcomed so much into the field that in 2017, George Washington University in Washington 
D.C held the first Virtual Reality and Healthcare Symposium. In 2018, the symposium will 
continue and be held at Harvard Medical School in Boston, MA. One benefit of virtual reality is 
being able to see all of the human body without using a cadaver. Microsoft is teaming with Case 
Western Reserve University to produce such software. A technology called MPathic is teaching 
bedside manner and how to break bad news to patients and their families.  
 
Medical Cyberworlds, the creator of MPathic, lauds it’s software as a way for “healthcare 
professionals to master crucial conversations using Virtual Human characters who express 
themselves in nuanced and highly believable ways” The software trains doctors to read the non-
verbal and verbal cues and in the background, the software captures the same data from the 
learner and evaluates. According to Medical Cyberworlds website, “poor communication is 
strongly implicated as the major cause of preventable medical error, which claims an estimated 
440,000 lives every year, and carries an annual financial cost of $735-$980 billion from 
treatment failures, needless hospitalizations, malpractice lawsuits, preventable deaths and other 
serious patient harm,” though no citation of where this information was gathered from was given.  

 

 
 

A study that was done by the Patient Education and Counseling Journal (PEC) found that the 
software did indeed work. The study showed that “MPathic-VR-trained students improved their 
intercultural and interprofessional communication performance between their first and second 
interactions with each scenario. They also achieved significantly higher composite scores on the 
OSCE than computer-based learning-trained students. Attitudes and experiences were more 
positive among students trained with MPathic-VR, who valued its providing immediate 
feedback, teaching nonverbal communication skills, and preparing them for emotion-charged 
patient encounters” (Kron, 2016).  
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Impact of Virtual Reality 
 
As discussed in the previous sections of this paper, virtual reality has become a powerful tool in 
various areas of life, including education and training. Technology development companies are 
working to create headsets and software at lower price points, thus enabling more schools and 
businesses to invest in this trend. A question remains about the effectiveness of virtual reality 
experiences in learning environments.  
 
Studies have been conducted to analyze the impact of VR on learners. One such study concluded 
that using VR led to more student engagement in the curriculum, development of critical 
thinking skills and an increase in motivation (Curcio, Dipace & Norlund, 2016). Additionally, 
others have found that virtual reality activities heightened enjoyment, which is key to 
engagement. However, more evaluation into long-term influences on student performance needs 
to be conducted. Factors such as prior VR exposure and size of sample groups influenced results, 
making it hard to generalize the data (Makransky & Lilleholt, 2018). One important point to note 
is without a developed lesson plan with strong ties to curriculum, virtual reality devices will not 
be as effective in education settings and could take away from the message being presented 
(Curcio et al., 2016).  
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VR Resources 
 
2017 K-12 Horizon Report 
 
The Horizon Report is an industry standard that analyzes technology trends in the field of 
education and adult learning. This K-12 report outlines recent roles that VR and other technology 
plays in childhood education and predicts where these tools are headed in the future. 
 
Curcio, I. D., Dipace, A., & Norlund, A. (2016). Virtual realities and education. Research 
on Education and Media, 8(2). doi:10.1515/rem-2016-0019 
 
This journal article examines the use of virtual and augmented reality in more formal education 
settings and its effectiveness on student learning. Many case studies are outlined and the need for 
developed pedagogical practices when using VR is discussed. 
 
Google Cardboard 
 
The official website for this relatively inexpensive virtual reality headset. The site provides 
information on where to purchase the headsets and what apps are most popular. 
 
Kron, F. W., Fetters, M. D., Scerbo, M. W., White, C. B., Lypson, M. L., Padilla, M. A., . . . 
Becker, D. M. (2017). Using a computer simulation for teaching communication skills: A 
blinded multisite mixed methods randomized controlled trial. Patient Education and 
Counseling, 100(4), 748-759. doi:10.1016/j.pec.2016.10.024 
 
This study that was used to show the effectiveness of MPathic software was critical to see if VR 
could be used to improve doctors “bedside manner.” The importance of a thorough study such as 
this is to validate that virtual reality can be used for educational and communication purposes.  
 
Leavitt, I. (2017, March 14). Students try out virtual reality program, with empathy in 
mind. Chicago Tribune. Retrieved from 
http://www.chicagotribune.com/suburbs/northbrook/news/ct-nbs-northbrook-virtual-
teaching-tl-0316-20170314-story.html 
 
This article illustrates the use of virtual reality in a real way to make a difference in the way kids 
can get information. The author and the teacher want to ensure that in the era of 24/7 news 
cycles, they can experience what it is like first hand in a refugee came instead of kids perhaps 
seeing it from only a one sided news program.  
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SimX Full Case 2018 - Virtual Reality Medical Simulation 
 
This video shows two medical students working through an actual VR medical simulation. The 
students practice their skills and treat a patient without working with a real-life person. 
 
Virtual Reality News. (n.d.). Retrieved from https://www.roadtovr.com/ 
 
A database of articles about new developments in virtual reality, with a primary focus on 
innovations in the gaming industry, although there are more general articles as well. 
 
Virtual Reality News. (n.d.). Retrieved from https://www.virtualreality-news.net/ 
 
An all-inclusive database of articles pertaining to the use and development of virtual reality in all 
fields, from education to business to medicine. A great source for news on the latest innovations 
in the field. 
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