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Introduction 

One of the more intriguing and reenergized forms of training in the corporate and academic 
industries is the use of simulation-based learning. Simulation-based learning uses “an artificial 
representation of a real-world process to achieve educational goals through experiential learning” 
(Al-Elq, 2010, p. 35). This learning technique has become a more common choice for 
instructional designers in online learning over the last five years, attributed to the prevalence in 
available technology in virtual reality. Virtual reality (VR) is “computer-generated environments 
that simulate the physical presence of people and/or objects and realistic sensory experiences” 
(2017 K-12 Horizon Report) and use headsets that focus on visual and audio stimuli with some 
haptic (touch) interface (Dede, Jacobson, & Richards, 2017, p. 3.). This technology, while newer 
than many other forms of learning, has existed long enough in the instructional industry for one 
of its largest barriers of entry as a potential solution – cost – to become less of a factor for 
individuals, educational institutions, and companies (Jensen & Konradsen, 2017). While 
accessibility to VR-based learning has increased, the proper contexts under when they should be 
applied, as well as its efficacy over more traditional methods, remains mixed, with further 
research across all learning industries needed (Lu, Hallinger, & Showanasai, 2014, p. 219).  

This case study investigates the infrastructure and logistics required for simulation-based 
learning as an effective learning solution within previously supported areas of teaching for 
instructors interested in adopting virtual reality as a learning tool. Suggestions on which learning 
scenarios and techniques to include during VR-based learning development, as well as those to 
avoid, are also presented. The result of this research led to a virtual reality tour of a business that 
can be taken using a web browser and mouse for navigation, or a VR headset for an even more 
immersive experience. 

Guiding Questions:  

• What effective learning techniques are being used in simulation-based learning, and 
which are to be avoided? 

• What new resources (hardware, software) need to be considered by a company or 
individual when investing in the hardware and software required for a simulation-based 
learning involving virtual reality? 

• What would the production timeline look like for a simulation-based learning project to 
design, produce, and implement? 
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Inquiry 

When researching this topic, it became evident early that my findings were going to from a 
variety of sources because of my guiding questions. The Auraria Library is a formal research 
database full of enough information on immersive learning, but had less content on VR-based 
learning specifically, and even less on its use in a non-educational setting. The situation will be 
vastly different in a few years once VR becomes more prevalent. However, it is still in its 
infancy when it comes to supporting empirical evidence. The Auraria Library was used to gain 
insight into the learning techniques used in immersive learning/VR settings as well as 
explanations in learning theory, and its efficacy as a solution.  

When researching what equipment would be required, its cost, and gaining insight into the 
logistical process in constructing a VR based learning solution, I had to use websites focusing on 
this topic. The technology is moving quite rapidly with every week seeing companies releasing 
online updates for their existing equipment, announcing new products, and improving bugs and 
adding updates to software, all of which are factors directly influencing the development process. 
Relying on periodicals and journal articles from just a few months ago would misrepresent the 
state of the industry. This also lead to the decision to not include cost in the final findings. The 
same 360 camera after a few months in market will cost much less, as an example, as the 
technology improves and new products are developed.  

To aggregate the online information uncovered, and simultaneously help other aspiring 
professionals in their quest for examples of inspirational projects, a public network learning 
space was created online. Others are free to contribute or join this online group once their 
content has been approved, which helps keep the depository with relevant information and 
sourced. A link to this source can be found in the Appendix. 

Findings 

Trade articles and studies – Learning Theory & Best Practices 

One area that has much support is using VR as a method is for teaching people about foreign 
surroundings and settings (Jensen & Kinradsen, 2017), while others caution against the cognitive 
overload that can occur inside an overly-stimulating learning environment because it can detract 
from the lesson’s content (Liu, Bhagat, Gao, Chang & Huang, 2017). A study by Farra, Miller, 
Timm and Schafer (2013) showed paramedics had better retention of information on how to 
respond to a natural disaster relief effort compared to their peers who received web browser-
based training only. However, other research shows now additional effectiveness over traditional 
classroom methods and is to be avoided because of the longer development time and costs of 
technology adoption (Lee & Wong, 2014). 

The results reported vary by industry and participant demographics, making it improper to draw 
absolute rules about when to use VR as a simulated learning solution or exactly what are the 
most effective techniques. However, there is more consensus in the academic community over 
what contributes to creating a successful simulated learning environment. Therefore, while more 
examples of research are becoming available to help draw more concrete conclusions on VR 
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specifically, we can use the following as a guideline when designing a simulated environment to 
at least maintain consistency for those that will later assess our solutions’ effectiveness. The 
results below are a summation of a meta-analysis conducted by Merchant et al. (2014) and 
Claremont (2018) on the most common design methods that have emerged to be the most 
effective:  

• Ensure any cameras used during media capture and the point-of-view for the learner is at 
an average head height 

• Have as little artefacts as possible in your virtual space to keep learners immersed in the 
simulation. For example: 

o Remove a tripod from a photo in post-production before using it in-simulation so 
the learner does not look down to see a tripod and instead sees the ground.  

o If your simulated environment has an on-screen display menu for help, resources, 
etc., ensure that design is consistent with your environment.  

• Make certain your audience understands how to use the learning software. It is still to be 
assumed most learners do not have experience with VR or the interface navigation, and 
before conducting a learning a separate training on the equipment and software should be 
administered to avoid any issues with the lesson content being attributed to user error. 

o This is particularly important when lessons have built-in interactivity.  
 

Online sources – Hardware, Software, Technology Experience Required 

Focusing more on the hardware, software, and production information, the key takeaway is 
aspiring VR developers do not need a lot of time or technological expertise to work with VR, but 
both help and are important as the project’s scope becomes more sophisticated. It is also 
incredibly important to know how your final learning solution will be facilitated (web browser, 
headset, or within an existing or new app, for example), as well as where (online versus in-
person, self-administered versus assisted) before getting started, as it dictates the programs used 
as well as the equipment involved. Regardless, there are some fundamental pieces of hardware 
and software required and important to understand in order to make an accurate decision as a 
designer. See Table 1 for a general breakdown of the equipment and its minimum as well as 
recommended specifications.  
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HARDWARE MINIMUM SPECIFICATIONS RECOMMENDED SPECIFICATIONS 
Virtual Realty 
Headset 

Compatible with learning 
method (smartphone or 
PC) 

Compatible with smartphones and PC; 
includes in-ear audio solution, and 
supports VR hand controller(s) for 
immersive learning 

Virtual Reality 
Controllers 

Not required Dual, wireless controllers  

360 Camera 1080p recording resolution, 
tripod compatible 

4K resolution, wireless control from 
smartphone, included editing 
software/phone application, tripod 
compatible 

Camera Tripod Can capture from head 
height 

Minimalist footprint and profile 

Memory Card 64GB, 100MB/s write 
speed 

256GB, 100MB/s write speed  

Computer 4GB RAM 16GB RAM, dedicated graphics card, 
SSD storage, latest generation processor 

SOFTWARE MINIMUM SPECIFICATIONS RECOMMENDED SPECIFICATIONS 
Photo Editing Not required Web-based or downloadable program 
Video Editing Not required Downloadable program 
Interactive learning 
software 

Web-based program 
offering multiple project 
output mediums (mobile, 
desktop, web) 

Downloadable program, offers multiple 
project output options (mobile, desktop, 
web) 

Table 1.  Hardware and software guidelines for creating simulation-based learning. The table outlines minimum and recommended specifications across such categories as 360 cameras, 
interactive software, and virtual reality headsets.  

The developer is going to be creating an environment that allows the learner to explore a virtual 
space. To create this virtual space, the developer will need to use either live imagery captured by 
a camera, or generate one using computer graphics. For camera capture, a 360 camera – that is, a 
camera that takes a photo or video in 360 degrees – is highly recommended. See Figure 1 for 
examples of 360 cameras. These cameras tend to have multiple lenses to properly capture its 
surroundings, and the imagery includes metadata that communicates with your learning software 

so it understands your imagery is not a static 
image but can be manipulated (viewed at multiple 
angles by the learner). In order to produce this 
kind of manipulative photo, the camera must take 
the images from all its lenses and stitch the photo 
together into one file. 360 cameras tend to include 
software that automatically stitches the photos to 
be used by the eLearning program. See Figure 2 
for an example result of a 360 camera using its 
included software to stich a photo to be used in a 

Figure 1. Examples of 360 Cameras. Individual images curated from www.Gizmodo.com 



5 | 360 Photography Use in Immersive Online Learning 

 

virtual tour. These cameras film in Full HD resolution (1080p) or higher (4K resolution has four 
times the resolution as Full HD) to help capture as much realistic detail as possible.  

 

The cameras save their images to memory cards and it is critical to use cards that can read at a 
high bit rate. With the combination of high-resolution output and multiple lenses capturing video 
at thirty frames per second, there is an immense amount of data being written to the memory card 
simultaneously, which is why developers must invest in a memory card that can read and write 
this data very quickly. An example memory card is shown in Figure 3.  

Some simulation based-learnings don’t readily have live simulations to film or capture and they 
must be created. Unless you had an astronaut on the International Space Station or a relief 
worker in a city’s aftermath of a hurricane with a 360 camera, there will be situations where 
generating the immersive environment is necessary or unavoidable (or safer!). In these contexts, 
the development time for a solution will be exaggerated because three-dimensional imagery 
would need to be created and generated before beginning the next stage of the project - adding in 
the learning techniques and any interactivity for the learner. This process would require a 
significantly powerful computer, one able to handle the high amount of processing and graphical 
output power.   

Regardless of the simulated environment’s creation, it needs to look realistic enough to convince 
the learner they have been transported to a virtual location for the immersive learning to have its 
greatest effect. This means with live captured video and photos, imagery needs to be edited to 
reflect reality. Color correction and orientation of images, not to mention the removal of any 
photographers or tripods from those images, can be required. Some of the learning software 
programs include image editing, but not all and it’s important to have those which can 
understand the images are not regular two-dimensional photos or else the imagery will not be 
edited properly. Furthermore, if there are plans for your learning to include in-simulation text or 
navigation buttons as ways of making it more interactive, these programs ensure those overlays 
have depth and curvature so it will blend seamlessly with the environment rather than being two-

Figure 2 (left). Only stitched media should be used during development. The image with 
the red X is the native output image from a 360 camera and needs to be stitched to look 
like the bottom image with the green check mark so it can be used during production.  
 
Figure 3 (above). An example of a recommended memory card for a 360 camera. A “3” or 
higher number in “U” area is what is recommended. This is a 128GB 100MB/s (U3) 
MicoSD memory card.   
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dimensional in a three-dimensional space.  These programs require a minimum amount of 
specifications from the computer the designer will be using. There is a decision to make: 
download the program to the PC, or use a program that is accessed online through a website and 
account. The former allows for more sophisticated program use and relies more on the 
computer’s processor and graphics power to run. The latter allows those with less powerful 
computers to work online and have more of the processing handled by the website through an 
internet connection, but have feature limitations and work best with a fast internet connection.    

In creating your environment and choosing the hardware and software required, consideration 
must be made on how that final content will be consumed by the learner or better still – how 
many options the learner could have in consuming the content. Headsets create the most 
immersive feeling to the learner because the headset blocks external stimuli and when the learner 

moves their head, the environment displayed 
adapts to the head’s relative position in space. 
Wireless controllers can be used to act as a 
person’s hands in the simulation as well, and 
this combination allows a learner to 
experience a virtual place using the same 
interactions they would use naturally. See 
Figure 4 for an example of a headset and 
wireless controller VR setup. In contrast, a 
solution that would be administered without a 
headset would be accessed via a computer or 

phone’s two-dimensional display, and the learner needs to look around with controls or in some 
cases moving around their phone. While this is less immersive, it is more accessible, as it 
requires less equipment and can be deployed to more people. An ideal solution then would be a 
learning that works with both a headset as well as via a screen, and would have interactivity 
controls that adapted based on how the learner was accessing the content (wireless controllers 
versus smartphone movement versus computer buttons, for example).  

 

Conclusion 

When beginning to develop content for immersive learning with virtual reality, it is 
recommended to begin on a simple project to become familiar with the many new components 
and challenges this medium presents over traditional methods of teaching and training. As an 
instructional designer who has a background in photo and video editing, graphic design, and is 
familiar with a lot of the technical logistics involved in media capture, I still had to rely on a lot 
of support from an online community of experienced developers to understand how I could even 
create a project that would work, which is completely independent from my knowledge on 
learning theory and techniques. Given the results are mixed on just how much more effective VR 
learning can be over traditional methods, it is also best to keep projects rooted to proven 
immersive learning advantages, like the ability to present a virtual environment to learners to 
help them better understand a physical space. If the time is available, more sophisticated projects 

Figure 4. The Oculus Rift with its wireless controllers. Headsets and controllers offer the most 
immersive virtual reality experience.  
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that incorporate generated graphics, 360 video, and interactivity should be considered not only 
because they can be more entertaining and offer a more enjoyable learning experience (Lee, 
Sergueeva, Catangui et al., 2017), but then become projects the academic industry can study for 
its effectiveness, something the industry needs more examples of in order to hone in this 
methods’ efficacy. It is important to be familiar with what components contribute to creating an 
immersive learning simulation in general before adopting other methods for VR-based settings 
specifically. 

Thanks to the continuous advancements in the technology and market competition, the financial 
investment on hardware and software continues to decrease, making it affordable to get hands on 
with the basic equipment required. In my profession I am continuously tasked with producing the 
most effective solution given the context and audience. The majority of my learners are retail 
staff aged 15-25, making them prime candidates for adopting and even demanding the best 
technology for their education. The facilitation of all our content is done online via browser and 
smartphone app, with the rare exception of live training initiatives. These trainings often include 
information on how promotional items and products should be displayed inside a store. I wanted 
to create a virtual tour of a business that could be accessed via browser or smartphone and VR 
headset so retail staff would best understand where in a store our materials should be placed and 
how they should look. As a result, I created a virtual tour of a multilevel business named Avery 
Brewing Company to prove to myself I could handle the work for our own business needs.  

Using a 360 camera and its free smartphone app, I shot approximately fifty photos of the 
brewery when vacant using a tripod set at eye level, then used the app to remote capture the 
photos while I hid, so I could remain out of the field of view. I then used the app to stitch the 
photos before importing them to my computer from the camera’s memory card. The next step 
was to import the photos into a photo editing program to correct for any poorly lit sections and 
ensure the photos were level. Afterwards, I uploaded my edited photos to a website called 
GoThru which offers a free program to create virtual tours with interactivity that could be 
published to Google Maps, a three-dimensional online mapping platform accessible to all with an 
internet connection. See Figure 5 for a screenshot of the development process. The virtual tour is 
accessed on Google Maps using the Street View feature, which allows a first-person perspective 
of physical locations. Anyone can access this virtual tour through a browser window on a 
computer, the Google Maps app on a smartphone, and using a VR headset for a truly immersive 
virtual reality experience. See Figure 6 for a labeled screen shot of what that tour’s components 
looked like. You can click on the picture to launch the tour in your browser, or search “Avery 
Brewing Company” within the Google Maps app, then use the Street View feature.  

The most difficult part of the process for me was learning how to work with three-dimensional 
space. The business had multiple floors and photos needed to be adequately spaced apart from 
one another as to not disorient the learner as they were touring through the space. In a next 
iteration of the project I would use a tripod with a more minimalistic profile to prevent its 
presence in the final photos to retain that immersive experience. Additionally, I wanted to add 
three-dimensional text to label certain rooms and features within the tour to make it more 
informative, as the GoThru program offered this option and would have made for an even more 
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interactive solution beyond the navigational capabilities, but those features were requested by 
Avery Brewing Company to be excluded.  

 

 

 

 

Figure 5. The GoThru program interface. (1) The photos as represented in real space on Google Maps. Dots are photos and lines are connections between photos. The map can be filtered to work 
with certain levels at one time. (2) The stitched 360 photo as it appears in Google Maps Street View and within a VR headset. (3) The photo library. (4) Navigation buttons to test the tour and 
ensure proper connectivity. (5) Area to edit photo and add any text or image overlay. 

Figure 6. The virtual tour interface of Avery Brewing Company as seen from a web browser. (1) Tour information, including publisher, name of business, and publishing date. (2) Google Map 
interactive image to return viewer to Google Maps. (3) Navigation buttons. Arrows move in the direction they are pointing while Xs indicate a vantage point to navigate to. (4) Additional 
controls allow the viewer to navigate between floors, zoom in and out, or pan the photo. At any time the viewer can pan the environment in 360 degrees by holding and moving the mouse. 

https://goo.gl/maps/PDvW4XkmBDu
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Appendix 

Google + community: 360 Media in eLearning (click to open) 
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