JMIR MEDICAL EDUCATION Merk et a

Original Paper

Virtual Reality Simulation in Undergraduate Health Care Education
Programs: Usability Study

Gry Mark®, MSc; Tore Bonsaksen™?, MSc; Ole Sgnnik Larsen®, M Sc; Hans Martin Kunnikoff*, M Sc; Silje Stangeland
Lie', PhD

1Department of Health, Faculty of Health Sciences, VID Specialized University, Stavanger, Norway
2Department of Health and Nursing Sciences, Faculty of Social and Health Sciences, Inland Norway University of Applied Sciences, Elverum, Norway

Corresponding Author:
Gry Mark, MSc
Department of Health
Faculty of Health Sciences
VID Specialized University
Misjonsmarka 12
Stavanger, 4024

Norway

Phone: 47 47234324

Email: gry.mork@vid.no

Abstract

Background: Virtua reality (VR) isincreasingly being used in higher education for clinical skills training and role-playing
among health care students. Using 360° videosin VR headsets, followed by peer debrief and group discussions, may strengthen
students’ social and emotional learning.

Objective: This study aimed to explore student-perceived usability of VR simulation in three health care education programs
in Norway.

Methods: Students from one university participated in aVR simulation program. Of these, studentsin social education (n=74),
nursing (n=45), and occupational therapy (n=27) completed a questionnaire asking about their perceptions of the usability of the
VR simulation and therelated | earning activities. Differences between groups of students were examined with Pearson chi-square
tests and with 1-way ANOVA. Qualitative content analysis was used to analyze data from open-ended questions.

Results. The nursing students were most satisfied with the usability of the VR simulation, while the occupational therapy
students were least satisfied. The nursing students had more often prior experience from using VR technology (60%), while
occupational therapy students less often had prior experience (37%). Nevertheless, high mean scores indicated that the students
experienced the VR simulation and the related learning activities as very useful. The results also showed that by using realistic
scenarios in VR simulation, health care students can be prepared for complex clinical situations in a safe environment. Also,
group debriefing sessions are avital part of the learning process that enhance active involvement with peers.

Conclusions: VR simulation has promise and potential as a pedagogical tool in health care education, especially for training
soft skills relevant for clinical practice, such as communication, decision-making, time management, and critical thinking.

(JMIR Med Educ 2024;10:e56844) doi: 10.2196/56844
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: systematic review of the effectiveness of VR-based simulation
Introduction training from the past 30 years showed evidence for VR as
Background useful for training cognitive skills, such as spatial memory,

learning and remembering procedures, and psychomotor skills.
VR was also found to be a good alternative where regular job
training was either impossible or unsafe to implement [1].

Virtual redlity (VR)-based training has a generaly high
acceptance amongst trainees, regardless of the technology
limitations, usability challenges, and cybersickness [1]. A
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Targeted training of health care students is paramount to
ensuring the provision of patient-centered care and effective
communication with patients and their families. Using 360°
videosin VR headsets as a starting point for VR simulation has
immense potential for the systematic design of learning
experiences and for fostering social and emotional learning
through collaborative interactions with students [2-4]. Socia
and emotional learning concerns the devel opment of emotional
intelligence skills, including self-awareness, self-management,
social awareness, relationship skills, and responsible
decision-making [5]. Further, VR simulation offers an active
and engaging approach to learning, which can positively impact
the motivation of both teachers and students while enhancing
learning opportunities and creativity in the learning process
[4,6]. Videos of 360° are prerecorded using an omnidirectional
camerathat filmsin every direction. This meansthat the viewer
can look around freely as in other VR experiences, but
movement and interaction are limited because the camera only
records from one position at atime [4].

To ensure active learning, the vicarious VR learning experiences
should be provided with an instructional component of
debriefing and peer discussion[7]. According to Biggset a [8],
education is about conceptual change, not just the acquisition
of information. Such conceptual change takes place when
students work collaboratively and in dialogue with others, both
peers and teachers. Good dialogue is an essential element of
activities that shape, elaborate, and deepen understanding [8].

VR simulation has the great advantage of facilitating a rich,
detailed learning environment through different scenarios that
are difficult to replicate in reality (eg, frightening situations)
[9]. Considering that most health professions are underpinned
by a client-centered philosophy of practice, the use of VR will
be more relevant when educators create content that is
particularly aligned with each specific education program [10].
Consideration of design issues and student experiences of
usability are central for developing VR technologiesin medical
education programs [11]. According to Nielsen [12], usability
is defined by five quality components: (1) how easy it is to
accomplish the task, (2) efficiency (when learned), (3)
memorability, (4) number of user errors, and (5) satisfaction
related to the design. Usability has also been extended to
comprise user experience that hasamore compelling emotional
and motivational effect [13]. We were interested in exploring
the usability of a VR simulation program designed for health
care students, in particular with a view to perceived learning
outcomes and possible enhancement of soft skills such as
communication skills and clinical decision making.

Even though recent studies indicate that VR is increasingly
being used in higher education for clinical skills training and
role-playing among health care students [6,14], there is a
research gap concerning the use of VR to facilitate the
nontechnical skills inherent in the social and emotional
competences[5], such as communication, decision-making, and
ethical reflection [15-18]. Thereisaneed for more research on
VR simulation in higher education programswithin health care
[4,19,20]. Further research needs to be directed toward the
application of immersive 360° videos and how it is experienced
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by studentsin higher education [4,19,20] and studiesthat explore
the usability of VR simulation [2,19].

A recent review conducted on implementation of VR argued
that future studies should explore viable approaches to
incorporate VR into health professions education [21]. During
the last 2 years, there have been published a few qualitative
[22-24] as well as quantitative studies on the usability of VR
in nursing education [4]. Literature searchesin Google Scholar
using the search words *usability AND *virtual reality AND
*occupational therapy/social education, published after 2022,
revealed 1 mixed methods study on the usability in physical
therapy education [25]. Thissearch did not identify any existing
publications on usability of VR simulation in occupational
therapy or social education programs.

The recommendations from earlier research as well as the
scarcity of usability studies concerning VR in health education
programs suggest that VR implementation processes and the
usability of VR simulation programs should be further explored
and evaluated.

Study Aim

This study aimed to explore student-perceived usability of VR
simulation in 3 health care education programsin Norway. The
research question was. What are the students’ perceptions of
the usability of the employed VR simulation and related learning
activities, and are there differences in perceptions between
studentsin different study programs?

Methods

Design and Study Context

This study is part of a larger interdisciplinary project in a
Norwegian university, the Solstien 3 project, with the objective
to create a VR simulation that portrays situations future health
and social workers might encounter in their professional
practice. The purpose wasto offer studentsa safe and controlled
environment to practice handling challenging and unexpected
scenarios without the risk of compromising the well-being of
clients, patients, or themselves. The VR simulation, devel oped
and used for soft skills training, was intended to supplement
teaching and field placements [26].

The project has developed a“ virtual learning center” accessible
on awebpage, featuring portrayal s of service reci pients (patients
or clients) through text and images, along with 360° videos
illustrating various scenarios [27]. The design of the VR
simulation included scenarios and related discussion tasks based
on shared learning outcomes for higher education in Norway
[28]. The VR simulation in all education programs commenced
with a briefing, followed by students watching the scenario
using VR headsets, without any possibility to interact with the
actors or the environment. The students subsequently
participated in facilitated debrief discussions in groups or
conducted planned assignmentsin groupsfor peer learning. The
debrief was concerned with the ethical issues related to the
scenario, as well as communication and interpersonal skills.
The VR simulation was conducted as part of the regular
curriculum for undergraduate students enrolled in the involved
education programs; occupational therapy, social education,
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and nursing. After graduation, those who have undergone these
education programs with satisfactory results are qualified to
work as health care personnel in Norway, provided authorization
from The Norwegian Directorate of Health.

In the early development phase of the Solstien 3 project, both
faculty members' and students experience with the prototype
360° video was investigated. The findings showed the
importance of VR being contextualized directly in educational
programsto create asafe environment for learning [26]. Further,
in a pilot study, the students' experience of the VR simulation
was explored. Findings showed that students experienced VR
simulation as valuable as a space for authentic, engaging, and
reflective practice, and therefore the students felt prepared for
professional practice [29]. The use of 360° videos in
combination with group discussions activates social and
emotional learning and appears to be promising for enhancing
professional learning [30]. The process and content of the
Solstien 3 project are described in detail and are accessible

Mark et al

Participants

Students from 3 undergraduate health care education programs
at the same university were invited to participate in this study.
These students, from occupational therapy, social education,
and nursing, had VR simulation scenarios that were directly
associated with their professional practice (developed by the
Solstien 3 project). The VR simulation was therefore carried
out in different subject-specific courses in different semesters
for these 3 education programs. The data were collected during
the academic year of 2022-2023, specifically between October
2022 and May 2023. An overview of the VR simulation and
the related learning activities in the 3 education programs are
displayed in Table 1, and a description of the scenarios and the
students' tasks is displayed in Multimedia Appendix 1. The
social education students werein their second semester in their
first year of study, whilethe occupational therapy studentswere
in their fourth semester in their second year of study. The
nursing students were in their fifth and sixth semestersin their

through the af orementioned webpage [27].

third year of study.

Table 1. Overview of virtual reaity (VR) simulation learning activities in 3 different education programs.

Occupational therapy

Social education

Nursing

Semester and name
of subject

Studentsin class

Introduction

Group sizes

Organization of the
learning activity

Peer debrief

Learning outcomes

Second year, fourth semester
Participation and belonging
(15ECTS?)

38 students

The simulation started with someinitial
information in plenum. The students
were given a short instruction about the
task and shown how to use and adjust
the VR headsets

VR simulation: 12-15 students
Discussion groups: 6-7 students

Theclasswasdividedinto 3 VR simula-
tion groupsand 6 peer discussion groups.
The students spent approximately 3
hours on the whole session.

After watching the 360° videos, students
were organized into peer discussion
groups of 6-7 students. Each group had
1 facilitator.

Thedebrief isconcerned with the ethical
issues that arise in the situation, as well
as communication and interpersonal

skillsand adiscussion onfall prevention.

First year, second semester
Social education work processes
(10 ECTS)

95 students

The simulation started with some initial
information in plenum. The studentswere
given a short instruction about the task
and shown how to use and adjust the VR
headsets

VR simulation: 14-15 students
Discussion groups: 6-8 students

Theclasswas structured into 3 cohortsfor
teaching on different days. Each cohort
was divided into 2 VR simulation groups
and 5 peer discussion groups. The students
spent between 2 and 4 hours on the whole
session.

After watching the 360° videos, students
were organized into peer discussion
groups of 6-8 students. Only 1 facilitator
circulated between the groups.

The students collaborated to discuss and
create awritten assignment based on their
experiences in the situation. The task in-
volved the identification of possible con-
flicts of values and target behaviorsand a
discussion on the choice of appropriate
mapping tools.

Third year, fifth and sixth semesters
Home nursing care
(15ECTS)

280 students

The simulation started with someinitial
information in plenum. The students
were given a short instruction about the
task and shown how to use and adjust
the VR headsets

VR simulation: 8-9 students
Discussion groups: 8-9 students

The class was structured into 3 cohorts
for teaching on different days. The co-
hort was divided into approximately 11
VR simulation and peer discussion
groups. The students spent 1 hour on the
whole session (as apart of afull-day
health care simulation program).

After watching the 360° videos, students
stayed in the same peer groupsfor discus-
sion and debrief. Each group had 1 facil-
itator.

Thedebrief isconcerned with the ethical
issues that arise in the situation and the
relationship and communi cation between
the nurse and the patient as well as the
family.

8ECTS: European Credit Transfer and Accumulation System.

M easurement

To find the most suitable questionnaire for this study, research
work with similar objectiveswas examined. Wefound 2 relevant
studies related to the usability of VR simulation in nursing
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education [31,32]. Verkuyl et al [31] developed aquestionnaire
based on earlier usability testing in the same study context. This
guestionnaire of 18 items had 2 sections; perceived easeof use
and perceived useful ness. The questionnaire was rel evant to our
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study as items considered whether the students found the VR
simulation easy to use, as well as whether the learning activity
would enhance soft skills such as communication skills and
clinical decision-making [31]. The questionnaire of Lee et al
[32] was afurther refinement of the work of Verkuyl et al [31]
and consisted of 17 items to be rated and 7 open-ended
guestions. Based on these 2 studies, a questionnaire was
devel oped by the research group, containing 17 itemsto berated
and 2 open-ended questions. The questionnaire also included 6
items ng student characteristics: study program affiliation
(social education, occupational therapy, and nursing), gender
(male vsfemale), age (years), current working status in health
care or social services (yes vs ho), prior experience using VR
technology (yes vs no), and attitude toward VR technology in
education (sceptical or indifferent vs positive).

In total, 17 statements related to the students’ perceptions of
the usability of VR simulation and therelated learning activities
were used. Of the total items, 9 concerned perceived ease of
useand 8 items concerned perceived usefulness. The participants
were instructed to rate their level of agreement (1=disagree,
2=disagree somewhat, 3=unsure, 4=agree somewhat, and
5=agree). Toward the end of the questionnaire, the participants
were al so asked to evaluate the VR simulation activity on a1-5
scale (1=poorest evaluation and 5=best evaluation).

The questionnaire also had 2 open-ended questions: What
specifically did you learn fromthelearning activity (360° video,
group discussions, etc.) and Do you have other comments about
the 360° videosand the related learning activities?
(Improvements? Other ideas?)

The tranglation process was first undertaken by one of the
research group members before the resulting translations were
discussed and adjusted by the team. The students were invited
to respond to a digital questionnaire in their native language
(Norwegian) shortly after completing the learning activity.

Data Analysis

Differences between students enrolled in different education
programs were examined with Pearson chi-square tests for
categorical variables, and with 1-way ANOVA for continuous
variables. To adjust for inflating type| error ratesin the multiple
comparisons, Tukey honestly significant difference (HSD)
correction was applied to the analysis of variance. To anayze
the data from the open-ended questions, we used qualitative
content analysis [33]. Initialy, the responses were thoroughly
read to gain a broad understanding, followed by a systematic
categorization into distinct codes. This process helped in
identifying similarities and differences in the responses.
Subsequently, these codes were grouped into 2 relevant
categories, which facilitated the identification of recurring
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patternsfocusing on students experiences of the usability aspect
of the VR simulation.

Ethical Consider ations

Thisstudy isregistered with the Norwegian Centre for Research
Data (protocol code 423788). Research ethics were strictly
adhered to throughout the study. The learning activity was
conducted as amandatory activity as part of the curriculum for
all studentsintherelevant study programs (n=413). After having
conducted the learning activity, the students were invited to
complete the questionnaire, which was provided by a QR code
inthe classroom or alink sent by email. On thefirst page of the
guestionnaire, the students received information about the
study's purpose and procedures, and that participation was
voluntary. The students were a so informed that they consented
to participate in the study by pressing “go to questionnaire”. In
this way, informed consent was obtained from all participants
before their involvement. The questionnaire was anonymous,
and data cannot be traced back to individua informants.
Moreover, the questionnaire did not ask for any sensitive
information.

Results

Student Characteristics

Overall, 146 students responded to the questionnaire out of a
total of 413 invited students (35.4% responserate), representing
students of social education (n=74, response rate 77.9%),
occupational therapy (n=27, response rate 71.1%), and nursing
(n=45, response rate 16.1%). The socia education students
comprised 50.7% of the sample, while the nursing students
comprised 30.8% and the occupational therapy students 18.5%
of the sample. Most of the students were women (n=117,
80.1%), while 29 (19.9%) were men, with a larger proportion
of younger studentsin the social education program and alarger
proportion of older students in the nursing education program.
The sampleis described in Table 2.

At thetime of the data collection, 105 (71.9%) students worked
in health care or social services, and half of the students (n=73)
had prior experience using VR technology. Statistically
significant differences between the groups were found in the
“attitude toward VR in education” and the “evaluation of the
VR simulation learning activity.” A larger proportion of nursing
studentswere positivetoward VR technology in their education
program (n=42, 93.3%), compared with occupational therapy
students (n=21, 77.8%) and socia education students (n=56,
75.7%). Among the nursing students, 26 (72.2%) gave the
highest possible rating (5) when evaluating the VR simulation
learning activity. In contrast, thisrating was given by 7 (33.3%)
of the occupational therapy students and 20 (37%) of the social
education students.
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Table 2. Characteristics of students by study program (N=146)2

Mark et al

Characteristics All, N Occupational thera-  Social education,n  Nursing, n (%) P value®
Py, n (%) (%)

Age (years) .009
18-20 17 2(7.4) 15 (20.3) 0(0)
21-25 78 16 (59.3) 40 (54.1) 22 (48.9)
26-30 32 7(25.9) 11 (14.9) 14 (31.1)
31+ 19 2(7.4) 8(10.8) 9(20)

Gender .75
Male 29 4(14.8) 16 (21.6) 9(20)
Female 117 23(85.2) 58 (78.4) 36 (80)

Currently working in health care or social services .07
Yes 105 17 (63) 50 (67.6) 38 (84.4)
No 41 10 (37) 24 (32.4) 7 (15.6)

Prior experience from using VR® technology 16
yes 73 10 (37) 36 (48.6) 27 (60)
No 73 17 (63) 38 (51.4) 18 (40)

Attitude toward VR technology in education .048
Positive 119 21(77.8) 56 (75.7) 42 (93.3)
Skeptical or indifferent 27 6(22.2) 18 (24.3) 3(6.7)

Evaluation of the VR simulation learning activityd 002
1-2 5 3(14.3) 2(3.7) 0(0)
34 53 11 (52.4) 32(59.3) 10 (27.8)
5 53 7(33.3) 20 (37) 26 (72.2)

8N=146 unless otherwise stated.

bp_values are based on Pearson chi-square test.

SVR: virtual reality.

9n=111, and higher ratings indicate more positive attitudes.

Per ceived Usability of the VR Simulation and Related
Learning Activities

I n the pai rwise comparisons between study programs, using the
occupational therapy program asthe reference group, the nursing
students had the highest mean scores, while the occupational
therapy students, for the most part, had the lowest mean scores.

Students' Per ceptions of Ease of Use

In the pairwise comparisons, statistically significant differences
were found on al items related to the perceived ease of use.
The highest mean scoresfor all studentswere on theitems*“the
pace and the narrative in the 360° video were good” (mean 4.71,
SD 0.64) and “the presented situation wasrealistic” (mean 4.68,
SD 0.64). The lowest mean score was found on the item “the
audio quality of the 360° video wasgood” (mean 3.86, SD 1.41),
which was al so thelowest mean score for both the occupational
therapy students (mean 2.81, SD 1.57) as well as the social
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education students (mean 3.72, SD 1.41) throughout the whole
guestionnaire.

Students' Perceptions of Usefulness

In the pai rwise comparisons, statistically significant differences
werefound on all itemsrelated to the perceived usefulness. The
highest mean scoresfor all students were on theitem “the 360°
video and the related learning activities were useful as apart of
my education program” (mean 4.46, SD 0.95). Thelowest mean
score was found on the item “what | experienced in the 360°
video improved my professional competence” (mean 3.93, SD
1.19). The difference between the study programs was rather
large, with the occupational therapy students scoring thisitem
on average 1.2 points lower than the nursing students and 0.8
pointslower than the social education students. Table 3 displays
the total mean scores and the pairwise comparisons of mean
scores between study programs.
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Table 3. Usahility of VR simulation and learning activities, N=140-146.

Mark et al

Statements Total, mean Occupational Socid educa-  pb 4 e Nursing, PP value
(SDb) therapy, mean  tion, mean mean (SD)
(SD) (SD)

Ease of use
The VR® headset and the showtime app were 4.45 (0.97) 3.67 (1.36) 457(0.83) <.001 4.73(0.62) <.001
easy to use
| received sufficient information and instructions  4.65 (0.81) 4.07 (1.24) 477 (0.66) <.001 482 (050) <.001
before using the equipment
It was easy to know what to do 4.43 (0.90) 3.89(1.01) 4.49(0.89) .007 468(0.71) <.001
| did not have any technical problems 4.01(1.38) 3.07 (1.47) 425(1.31) <.001 4.18(1.21) .002
The presented situation was realistic 4.68 (0.64) 3.89(0.89) 4.86(042) <.001 4.87(0.34) <.001
The pace and the narrative in the 360° video 4.00 (1.00) 4.86(0.39) <.001 489(0.32) <.001
were good
The visual quality of the 360° video wasgood  4.50 (0.96) 3.85(1.57) 464 (0.72) <.001 4,67 (0.67) .001
The audio quality of the 360° video wasgood  3.86 (1.41) 2.81(1.57) 372(141) .004 471(059) <.001
| would like to see more scenariostogether with  4.55 (0.97) 4.19 (1.27) 451(1.00) .28 482(058) .02
related learning activities

Usefulness
What | experienced in the 360° video wasuseful  4.43 (0.99) 4.00 (1.18) 445(097) 11 467(0.82) .02
for my future professional practice
What | experienced in the 360° video wasuseful  3.95 (1.34) 3.50 (1.53) 3.80(1.29) .57 445(1.15 .01
in improving my communication skills
What | experienced in the 360° video improved 3.93 (1.19) 3.15(1.43) 3.94(1.10) .006 439(092) <.001
my professional competence
This360° video was useful aspart of my educa- 4.38 (1.03) 3.70 (1.38) 4.40(0.93) .005 4.75(0.69) <.001
tion program
Thelearning activitieswere useful for my future 4.37 (1.01) 3.56 (1.34) 442(0.91) <.001 478 (0.60) <.001
professional practice
Thelearning activitieswere useful forimproving 4.17 (1.12) 3.62 (1.33) 408(1.13) .14 462 (0.75) <.001
my communication skills
Thelearning activitiesimproved my professonal  4.15 (1.08) 3.13(1.26) 4.26(1.00) <.001 453(0.67) <.001
competence
The 360° video and therelated learning activities  4.46 (0.95) 3.85(1.29) 451(0.88) .004 475(062) <.001

were useful as apart of my education program

3/R: virtual redlity.

bp.valuesare based on pai rwise compari sons between study programs, with 1-way analyses of variance using the Tukey HSD correction. The occupational

therapy program is used as reference group.

Open-Ended Questions

Out of 146 participants, 110 answered one or both open
guestions. Therewereatota of 135 qualitative responses, which
were analyzed. Two categories were created based on the
responses, focusing on “perceived learning” and “difficulties
and recommendations.”

Perceived Learning

The participants described learning outcomes related to soft
skills such as conflict management, reflection, emotion
regulation, and non-verbal and verbal skills. Furthermore, they
also emphasized professional conduct such as empathy,
client-centered practice, and a focus on family involvement.
The participants found the following debrief and group

https://mededu.jmir.org/2024/1/e56844

discussion particularly useful in their learning experience. One
participant expressed it as follows:

With this type of learning, you are better prepared
for clinical practice and the learning curve is steep
when we reflect together. It was realistic and touched
a lot of emotions. Solutions were discussed together.
| think thistype of learning is extremely beneficial.

Thefact that thislearning took placein a safe environment was
also highlighted as positive by several of the participants.
Several of the participants answered the open-ended questions
with few wordsin ageneral, but positive, manner. For example,
the learning activity was cool, exciting, fun, realistic, and
relevant for clinical practice. One participant expressed it as
follows:
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Being a fly on the wall in such a situation was very
enlightening.
Some participants al so answered that this learning activity was
a new type of learning and that the website was particularly
useful for getting to know the material more thoroughly.

Difficulties and Recommendations

The participants experience of difficultiesrelated to thelearning
activity mostly concerned either technical or organizational
problems. Particularly poor sound quality and the need for
noise-reducing headsets were highlighted as technical issues.
On the other hand, organizational problems revolved around
too many studentsin the groups and that the preparations could
have been more informative, especially for the students with
no experience with VR simulation. Two participants reported
discomfort related to arather unpleasant scenario that they found
them “in the middle of,” and one of them wrote:

...for me, whoisalittlelight sensitive etc., | had great
difficulty having the screen so close to my face. The
experience was simply quite unpleasant and triggered
a headache.

The participants recommended other types of cases and
scenarios involving complex choices and interactive roles in
the VR simulation, such as:

...optionswhereyou can “ decide’ theactionsfurther.

It was also desirable that the 360° videos would be more
available for self-training and that the students could access
more VR simulations at their educational program.

Discussion

Overview

This study aimed to explore student-perceived usability of VR
simulation, including 360° videos in VR headsets and related
learning activities, in 3 health care education programs in
Norway. All in al, high mean scores indicate that the students
experienced the VR simulation and the related learning activities
as very useful. Nevertheless, our findings showed that the
nursing students were most satisfied with the usability of the
VR simulation, while the occupational therapy students were
least satisfied. The qualitative data from the 2 open-ended
guestions confirmed the findings from the questionnaire, but
also illuminated other factors regarding the usability of VR
simulation and the related learning activities.

Differences Between the Study Programs

Thenursing studentsin this study werethird-year studentswith
previous experience with other simulations, practical skill
training, and clinical practice. They had considerably more
experience than the first-year social education students. The
second-year occupational therapy students had some prior
experiencewith skill training and clinical practice, but not with
simulation. Saab et al [22] emphasized in particular that in order
to succeed, the key stakeholders, including students and
educators, need to be trained in the use of VR prior to
implementing VR simulation. The differencesin VR experience
among the students prior to thislearning session may contribute

https://mededu.jmir.org/2024/1/e56844
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to explaining why the nursing students scored the usability of
the VR simulation significantly higher than studentsin the other
2 educational programs. They may be dueto the novelty effect,
where novice VR users tend to focus on managing the hand
controllers and exploring the VR environment, rather than
focusing on the proposed learning tasks [34].

The key findings in the systematic review of Woon et a [3]
illuminate that VR increases nursing students' engagement in
the learning experience when allowing them to participate in
activities that are close to reality and when implementing an
effective training regime consisting of short interval training
(<30 min each) for a number of sessions. In our study, the
nursing students had this learning activity as part of a larger
session with a multiple number of short interval trainings. The
larger number of trainings for the nursing students and their
embedding the VR simulation into a more comprehensive
learning activity may contributeto explaining their higher scores
on usability and relevance. Also, the nursing program had the
smallest groupsin the VR simulation (up to 9 students), while
both the social education program and the occupational therapy
program reported difficulties with instruction and initiation of
VR simulation in somewhat larger student groups (up to 15
students). The occupational therapy program experienced
technical problems, particularly with sound control, which may
also be reflected in the low mean scores from the survey.
Educators at the social education program experienced
difficulties with one of the cohorts, due to students having little
to no prior experience using VR technology. Noble et a [35]
emphasized that one should not take students’ knowledge and
skillsin using VR equipment for granted. However, their study
mirrors our results, with approximately half of the students
having no experience with VR even though the education
program facilitates the use of VR equipment free of charge.

Group differences related to study progression, previous
experience with VR simulation, as well as how the learning
activity was structured, both according to group size and how
many facilitators were available for the students, can partly
explain why students scored the usability differently. A valuable
recommendation, consistent with previousresearch [36], isthat
smaller student cohorts and having a sufficient number of staff
available areimportant so that the students can receive sufficient
help at the right time.

Practicing Clinical SkillsWith Realistic Scenariosin
a Safe L earning Environment

Our findings in both qualitative and quantitative data showed
that the students perceived the scenariosto be realistic and useful
for clinical practice. Also, severa students shared in the
open-ended responses that they experienced the VR learning
activity asasafe way to practice their clinical skills. The sober
and redlistic nature of the scenarios depicting real-world
situations appearsto be beneficial for students’ skill acquisitions
with relevance for clinical practice [14,37-39]. In addition, the
open-ended responses indicate that students were emotionally
touched and had an increasing engagement with this learning
activity. This is beneficial, as increased emotions and
engagement in VR simulation can enhance the learning
processes [9]. In the development of the prototype for the 360°
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videos, students experienced the VR simulation to be genuine
and realistic due to actors using direct eye contact with the
camera. Furthermore, the importance of having a safe learning
environment was highlighted, especially when experiencing
strong emotions [26]. Although the learning environment was
described as safe by many students, a few of them pointed out
that they found the VR simulation uncomfortable. Cybersickness
can influence the learners attitude toward the technology
negatively and has been correlated with poorer learning
outcomes [40]. For these studentsin particular, it will be crucial
to facilitate the VR simulation to avoid discomfort. To reduce
the discomfort among individuals experiencing it, one
suggestion is to adapt the VR simulation to a standard desktop
[36]. Nevertheless, we have reason to believe that VR simulation
with realistic scenarios is an appropriate learning activity to
precedeclinical practice. Furthermore, thistype of teaching has
a particular value as students can practice skills needed in a
difficult situation but still feel safe in a peer learning process.

Student Active Learning in Peer Debrief and Group
Discussions

Our findings based on both qualitative and quantitative data
showed that the students perceived the related learning activities
useful for their future professional practice. Many students
highlighted the group discussionsin the debriefing sessions as
particularly beneficial, which is consistent with previous
research [7,17,26]. These methods are known to enhance
learning by allowing students to actively process information,
engage in critical thinking, and articulate their understanding
or questions [41,42]. Debrief sessions, in particular, offer a
reflective space where students can consolidate their learning,
address misconceptions, and gain insights from peers and
instructors. Thisdiscussion contributesto thelarger conversation
about activelearning in education. Activelearning, characterized
by student participation and engagement, has beenincreasingly
recognized for its effectiveness in promoting deeper
understanding and retention of knowledge [43]. However, some
of the students remarked that they were passive observers of
the 360 video. They suggested including interactivity inthe VR
simulation for a better learning experience. This aligns with a
Canadian study underscoring the benefits of active participation
in VR simulation for occupational therapy students [10]. The
learning activity in our study still required active involvement
in the debrief discussion where students reflected and engaged
with the teaching material together with their peers. A suitable
aternative could have been active participation in the VR
environment, where students would have the opportunity to
interact with the virtual environment, make decisions, and
influence the outcome of the scenarios. This could lead to a
more engaging learning experience, probably more appropriate
for training soft skills such as decision-making, time
management, and critical thinking.

Our findings have important implications for educational
practices. They suggest that incorporating structured group
discussions and debriefing sessions can significantly enhance
the VR learning experience by allowing studentsto engage with
and processthelearning material related to situationsthey might
encounter in areal-world setting. In addition, VR simulations
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with the student in an active role will probably increase students
motivation and promote learning.

Study Limitationsand Suggestionsfor Future Research

The study is based on self-report data only. The response rates
among both occupational therapy and social education students
were high with 71% (n=27) and 78% (n=74). In contrast, the
response rate among the nursing studentswas only 16% (n=45),
and, therefore, the findings must be interpreted with caution.
Further to this, there may be aresponse bias, especially among
the nursing students, agroup possibly consisting of particularly
motivated and high-achieving respondents. This may be one
important reason why studentsin this group were more satisfied
with the usability of thislearning activity. Differences between
the student groups may also have been caused by varying levels
of VR experience and competence among the faculty facilitating
the relevant sessions. While we have the impression that the
faculty in the nursing program had more experience with VR
compared to their counterpartsin the other education programs,
we did not collect data from faculty that could support or
contradict this view. Thus, we are unable to assess the possible
impact of faculty’s VR experience and competence on the
students’ experience, and we suggest that future studiesinclude
thisinformation.

Other methodological issues concern that the VR simulation
and learning activity was carried out at different year levels
among the 3 health care education programs and the presence
of age differences between students in the different study
programs. Higher age and maturity among the participating
nursing students may have resulted in higher levels of
satisfaction, while these results may not be representative of
differences in the study population. We also note that there
might be different “group cultures’ related to the evaluation of
teaching in different groups of students, essentially meaning
that similar experiences are systematically given dissimilar
ratings across groups. Thus, there is a possibility that the
students' expressed levels of satisfaction differed more than
their experienced levels of satisfaction.

Conclusions

In summary, the studentsin all 3 educational programs perceived
the high usability of the VR simulation and the related learning
activities. Neverthel ess, the nursing studentswere most satisfied,
while the occupational therapy students were somewhat less
satisfied. By using realistic scenarios, health care students can
be prepared for complex clinical situations in a safe
environment. Group discussions in the debriefing sessions are
a valuable part of the learning process and enhance active
involvement with peers. Particular attention should be given to
the organization of the VR simulation with small student groups
and a sufficient number of involved educators so that students
receive guidance when problems occur. These findings
contribute to the overall growing evidence showing that VR
simulation has promise and potential as a pedagogical tool in
health care education, perhaps particularly for training soft skills
such as communication, decision-making, time management,
and critical thinking—skills that are unquestionably relevant
for clinical practice. However, future studies need to expand
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beyond the pilot phase to study if VR simulation exceeds the  value of traditional teaching methods.
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