Archives of Academic Emergency Medicine. 2024; 12(1): e63

OPEN (7, 1‘; ACCESS

LETTER TO EDITOR

A Guide to Opportunities and Challenges of Developing a Virtual Reality

Simulation for Disaster Medicine Courses: A Letter to Editor

Mohsen Masoumian Hosseini!’?, Seyedeh Toktam Masoumian Hosseini®3*, Karim Qayumi*

1. Department of E-learning in Medical Sciences, SMART University of Medical Sciences, Tehran, Iran.

2. Department of medicine, Canadian Virtual Medical University, Vancouver, BC, Canada.

3. Department of Nursing, School of Nursing and Midwifery, Torbat Heydariyeh University of Medical Sciences, Torbat Heydariyeh, Iran.

4. Centre of Excellence for Simulation Education and Innovation, Department of Surgery, University of British Columbia, Vancouver, BC,

Canada.

Received: June 2024; Accepted: July 2024; Published online: 25 August 2024

(GICRHIEEIGEEER  Masoumian Hosseini M, Masoumian Hosseini ST, Qayumi K. A Guide to Opportunities and Challenges of De-

veloping a Virtual Reality Simulation for Disaster Medicine Courses: A Letter to Editor.

https://doi.org/10.22037/aaem.v12i1.2388.

Dear editor,

The advancement of technology has significantly impacted
the student population, with many young people now spend-
ing a large portion of their time engaging with various forms
of technology (1). As such, it is imperative for educational
systems to adapt and integrate new technologies into their
frameworks in order to meet the evolving needs of students
(2). Virtual reality (VR) technology has gained substantial
popularity among students and addressing its integration
could be a crucial step towards bridging educational gaps (3).
VR technology presents promising opportunities for the
training and education of disaster medicine practitioners. VR
simulations provide realistic, immersive environments that
allow for frequent, cost-effective practice of disaster response
skills, in contrast to traditional live drills (4). These simula-
tions can be adapted to various scenarios, including infec-
tious disease outbreaks like Ebola, and can incorporate phys-
iological models to mimic patient conditions and treatment
outcomes (5). The applications of VR in disaster medicine
span basic education, professional training, and psychother-
apy (6). Research has demonstrated that VR simulations can
enhance knowledge acquisition, boost confidence, and re-
alistically simulate clinical environments for different disas-
ter scenarios (4). While VR technology shows potential as
a competitive, cost-effective supplement to existing training
approaches, further development is needed to cover a wider
range of disaster scenarios in hospital settings (4).

However, this poses the question: does the current educa-
tional system possess the capacity to embrace this expansive
platform? Extensive investigations have revealed that for an
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educational system to effectively incorporate virtual reality
technology, it must address key issues including educational
needs assessment, defining clear educational goals, imple-
menting effective game design patterns, assessing practical-
ity and applicability within the system along with providing
necessary support and opportunities, while also grappling
with implementation challenges as well as ethical considera-
tions related to integrating such advanced technologies into
curricula (7). Consequently, this letter aims to delve deeper
into these critical concerns surrounding designing virtual re-
ality games specifically tailored for medical courses.

There exist three kinds of these gadgets, with the initial group
pertaining to web browsers typically created by Adobe Cap-
tivate. The second type is reliant on mobile phones and the
third category consists of desktop devices. Currently, mobile-
centric headsets are widely used and highly conducive to in-
dividual learning. Nonetheless, they may not be ideal for ed-
ucational use as they do not relay game information to ed-
ucators and hinder effective feedback provision on students’
performance along with their strengths and weaknesses (8).
Nevertheless, there are methods for leveraging these devices
in the context of learning.

Augmented reality (AR) and VR games need to be customized
based on the skill level of the players. It is essential to as-
sess the required infrastructure for designing and develop-
ing these games. If we have both the necessary infrastructure
and skilled professionals, then we can proceed with produc-
ing such games; otherwise, efforts should be directed toward
preparation and provision (9). It's important to note that a
single VR device may not suffice for an educational center
or classroom. Ultimately, substandard or insufficient infras-
tructure will have negative consequences as learning pro-
gresses.

Games hinge on competition, and without all students en-
gaging in the same setting, it's unfeasible to foster this com-
petitive spirit and assess its outcomes (10, 11). Many VR
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products have limited user accessibility and fail to facilitate
student collaboration.

In the best type of VR model, characters play various roles
including instructor/guide, learner/player, supporting char-
acters, antagonists, experts/specialists, narrator, and by-
standers (12). The guide can take the form of a teacher
outside the system or be integrated as a character within it
through artificial intelligence in VR. For instance, the Cyber-
PatientTm simulator has successfully brought real-world sce-
narios to web platforms with accompanying Artificial Intel-
ligence (AI) guides that assist students throughout patient
evaluations. The learner is a crucial focal point closely tied to
both content and interface within VR settings; their experi-
ence holds substantial influence over the effectiveness of VR
applications. Meanwhile supporting characters add depth by
embodying other roles in simulations like additional medi-
cal personnel thereby enhancing realism. Introducing antag-
onistic characters serves to create challenges and heighten
complexity within virtual environments, while experts hold
significant responsibility in evaluating student performance.
Additionally, narrators provide essential explanations and
guidance for learners, while bystanders contribute to creat-
ing a realistic environment by portraying other patients or in-
dividuals interacting within the simulation setting (12).
Advanced VR products offer a new level of user interaction
and immersion. These cutting-edge technologies utilize ad-
vanced headsets such as HoloLens 2 Microsoft and Apple Vi-
sion Pro, which incorporate eye-tracking capabilities, pro-
viding valuable insights for analysts. For instance, educa-
tors can gain a deeper understanding of student engagement
and decision-making processes within simulated scenarios,
leading to more comprehensive assessments of the learn-
ers’ behavior - akin to decoding the "body language" exhib-
ited in real-world situations. However, this advancement also
presents moral complexities. Potential concerns include stu-
dents grappling with fear of failure or making mistakes even
within virtual environments designed for learning and exper-
imentation. Furthermore, depending on the nature of these
VR experiences, researchers may encounter additional ethi-
cal dilemmas that must be navigated carefully (13).

When designing or implementing VR, it is crucial to prioritize
evaluating the experience and satisfaction of learners before
assessing their knowledge and performance. It is advisable
to initially gather feedback from a small group of users to ad-
dress any system issues and enhance user experience (14).
Only after ensuring that the VR environment is user-friendly
should measurements for knowledge and performance be
conducted. A VR interface that poses challenges for learners
or lacks adequate feedback can adversely impact their learn-
ing outcomes. Therefore, prioritizing the evaluation of user
experience prior to other assessments is essential. Nonethe-
less, established VR systems with a track record of high user
satisfaction may not require extensive assessment in this as-
pect unless they are being modified or replaced by new de-
signs.

The incorporation of VR, AR and Al into the educational cur-
riculum for students has been extensively discussed in nu-
merous studies (7). However, these studies have not delved
into the potential drawbacks of this integration. Itis essential
to consider various factors such as funding, expertise in rel-
evant subjects and technology, academic support, and stu-
dent motivation and familiarity with VR before implement-
ing its use in education. As today’s generation gravitates
toward technology, it is important to recognize that utiliz-
ing VR devices requires proper training for students (2, 3).
The procurement or development of high-quality Al-based
VR technology would be prohibitively expensive for universi-
ties to undertake independently. Furthermore, many existing
studies involving these devices have only engaged a limited
number of users in training scenarios. Within university set-
tings that encompass diverse fields including medical stud-
ies, emergency medicine, dentistry, nursing, and psychiatry
among others; acquiring a sufficient quantity of devices to
meet demand presents an ongoing challenge. Moreover, ad-
ditional consideration involves securing dedicated resources
for maintenance and updates on these devices. Incorporat-
ing VR into the curriculum could potentially lead to disrup-
tions if equipment malfunctions arise, thereby compelling
students to postpone their coursework. In this letter, we have
meticulously incorporated a myriad of essential considera-
tions for the design and implementation of VR simulations in
Figure 1. We aim to provide valuable assistance in developing
an educational framework tailored for professionals operat-
ing within this dynamic field.
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3- Dedicated space for conducting
and hosting meetings .
4- Technical and educational

- Web-based develo‘pment.of aVR
3 simulation

L

e - Desktop-based 1- Curricu!um goals al.u! educational aim's

. ) 2- Evaluating the participant demographics
minimum of 12 hours daily i (children, adolescents, teenagers, adults),
5- Significance and level of gender (men and women)
invelvement - 3- Participant requirements
6- The significance and level of - Mobile-based 4- Diverse individuals
immersion 5- Capability to record scores
6- Potential integration of AL
7- Incorporation of various feedback
mechanisms
8- Ability to add and enhance new sessions
and upgrades
9- Intuitive for users
10- Easy to use interface
11- High level of accuracy
12- High fidelity

. ane® .
mg‘é % Firstly, assessment of the profound and fulfilling experience derived from VR simulation |
RPT N
‘ Best Practices 1
| Evaluation of knowledge and performance or competence

Ethics guidelines

Essential considerations for the design and implementation of virtual reality (VR) simulations. When designing and implementing
VR-based simulations, there are several key considerations. First, it is crucial to assess the institution’s available facilities and whether there
is a need to utilize these simulation tools. The institution’s budget and the welfare need of the students should also be evaluated. Next, the
selection of the appropriate platform should be based on the initial needs assessment. Additionally, the educational objectives should guide
the design process. Before full implementation, it is recommended to conduct a pilot study to identify and address any system issues. Finally,
ethical requirements must be carefully considered throughout all stages of the development and implementation. Al: Artificial Intelligence.
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