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Abstract

Background: Immersive virtua redlity (IVR)—assisted experiential learning has the potential to foster empathy among
undergraduate health care studentstoward older adults with cognitive impairment by facilitating a sense of embodiment. However,
the extent of its effectiveness, including enhancing students' learning experiences and achieving intended learning outcomes,
remains underexplored.

Objective: Thisstudy aimsto evaluate the impacts of IV R-assisted experiential |earning on the empathy of undergraduate health
care studentstoward older people with cognitiveimpairment asthe primary outcome (objective 1) and on their learning experience
(objective 2) and their attainment of Iearning outcomes as the secondary outcomes (objective 3).

Methods: A multiple-methods design was used, which included surveys, focus groups, and a review of the students' group
assignments. Survey data were summarized using descriptive statistics, whereas paired 2-tailed t tests were used to evaluate
differences in empathy scores before and after the 2-hour 1 VR tutoria (objective 1). Focus groups were conducted to evaluate
the impacts of IV R-assisted experiential learning on the empathy of undergraduate health care students toward older people with
cognitive impairment (objective 1). Descriptive statistics obtained from surveys and thematic analyses of focus groups were used
to explore the students’ learning experiences (objective 2). Thematic analysis of group assignments was conducted to identify
learning outcomes (objective 3).

Results: A total of 367 undergraduate nursing and occupational therapy students were recruited via convenience sampling.
There was a significant increase in the students’ empathy scores, measured using the Kiersma-Chen Empathy Scale, from 78.06
(SD 7.72) before to 81.17 (SD 8.93) after (P<.001). Students expressed high satisfaction with the IVR learning innovation, with
a high satisfaction mean score of 20.68 (SD 2.55) and a high self-confidence mean score of 32.04 (SD 3.52) on the Student
Satisfaction and Self-Confidence scale. Students exhibited agood sense of presencein thel VR |learning environment, asreflected
in the scores for adaptation (41.30, SD 6.03), interface quality (11.36, SD 3.70), involvement (62.00, SD 9.47), and sensory
fidelity (31.47, SD 5.23) on the Presence Questionnaire version 2.0. In total, 3 magjor themes were identified from the focus
groups, which involved 23 nursing students: enhanced sympathy toward older adults with cognitive impairment, improved
engagement in 1VR learning, and confidence in understanding the key concepts through the learning process. These themes
supplement and align with the survey results. The analysis of the written assignments revealed that students attained the learning
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outcomes of understanding the challenges faced by older adults with cognitive impairment, the importance of providing

person-centered care, and the need for an age-friendly society.
Conclusions:

IV R-assisted experiential learning enhances students’ knowledge and empathy in caring for older adults with

cognitive impairment. These findings suggest that IVR can be avaluable tool in professional health care education.

(IMIR Med Educ 2024;10:e48566) doi: 10.2196/48566
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Introduction

Background

Empathy isacognitive ability that involves understanding other
peopl€'s experiences, concerns, and perspectives, along with a
capacity to communicate this understanding and the motivation
to help others [1,2]. Showing empathy to patients, such as
through active listening and self-awareness, is associated with
improved patient outcomes and satisfaction [3,4]. When health
care professionals understand the needs of patients, patients
may feel more secure in relating their concerns to health care
professionals and raising issues that worry them [5].

Although the Association of American Medical Colleges
identifies empathy as an essential learning objective in health
care education [6], undergraduate health care students have been
found to have negative attitudes toward older people, affecting
their willingness to work in this specialty [7-10]. This is
especialy truefor older adultswith cognitive impairment, about
whom undergraduate health care students may hold stereotypes
and whom they might socially stigmatize, leading to concerns
about a possible lack of attentiveness in the provision of care
to this group [11].

Empathy has been found to be positively correlated with the
attitude of undergraduate health care students toward older
adults and their willingness to care for them [12,13]. The most
common methods for cultivating empathy in students include
experiential training, didactic training, skills training, and a
mixed methods approach [14]. Experientia learning is
cognitively stimulating and has an impact on the entire person.
It allows students to acquire knowledge, skills, and attitudes
cognitively, affectively, and behaviorally [15]. Undergraduate
health care students can benefit from experiential learning by
considering the perspectives of the patients and experiencing
them firsthand [16]. Experiential learning allows undergraduate
health care students to gain more insightsinto how to solve the
problems that older adults with cognitive impairment may
encounter [17]. Itisusually challenging for undergraduate health
care students to understand the needs of older adults with
cognitive impairment as these older adults may not be able to
clearly communicate their needs [18]. However, through
experiential learning, students can gain hands-on experiences
that can give them a deeper knowledge and understanding of
the challenges that older adults with cognitive impairment may
be encountering [19].

Despite being suitable for enhancing empathy in undergraduate
health care students, the various forms of conventional
experiential learning, including servicelearning, role-play, and
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simulation-based workshops, have limitations in terms of
replicating realistic scenarios and patients in an authentic
environment. In addition, in situations in which students may
become distracted, instruction from supervisors is aways
required [20]. For example, in role-play, not all students can
immerse themselves in the role of the patient [21], affecting
their learning experience. However, a new type of experiential
learning delivered viaimmersive virtual reality (IVR) provides
students with an environment that encompasses them
perceptually and gives them the feeling of being within it [22].
Owing to IVR’s capacity to stimulate different senses
concurrently, it is highly efficient in immersing users and
generating a strong sense of presence. It is becoming more
common to use IVR in health care education. However, there
is a scarcity of research on such IVR experiences in an
educational context [23].

IVR provides students with arealistic but safe virtual clinical
environment, allowing them to gain insights into patients
perspectives through their eyes, voices, and emotions [24].
Buchman and Henderson [ 25] reported that undergraduate health
care students had enhanced empathy and felt a sense of realism
and authenticity inthe I VR experience, with empathy being the
clear theme arising from the focus group analysis.
Undergraduate health care students have undoubtedly also
reported positive experiences with receiving different types of
experiential learning other than IVR [26]. However, the sense
of presence and realism generated from IVR is not possiblein
conventional experiential learning. |VR-assisted experiential
learning is also a highly customized learning method targeted
at achieving specific learning outcomes [27]. By using IVR,
teachers can put undergraduate health care studentsin situations
that are tailored to their learning needs and outcomes, whereas
this level of customization may be challenging to attain in
conventional experiential learning, which invariably uses a
one-size-fits-all approach. Nursing students have also been
found to have a higher level of engagement when taking part
in IVR learning compared with their engagement with
conventional learning methods, and teachers have found IVR
to be hel pful in compensating for the limited clinical placements
available for studentsin hospitals [28].

Previous studies have recognized the effectiveness of
IV R-assisted experiential learning inimproving empathy among
undergraduate health care students[29]. The Cognitive Affective
Model of Immersive Learning by Makransky and Petersen [30]
suggeststhat the menta state of perceiving avirtual self asone's
actual self with aheightened sense of embodiment refersto the
sensation of possessing a virtua body. Hence, using a
first-person viewpoint with avirtual environment through IVR
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as a “perspective taking machine” could lead to a feeling of
immersion and improve a participant’s level of embodiment,
leading to an increase in empathy [31-33]. Scholars have aso
recommended that medical students participate in IVR
experiential learning to improve their empathy before starting
their clinical placement [34].

Despite previous studies, there has been little discussion on
whether 1VR-assisted experientia learning can enhance
students’ attainment of learning outcomes such as understanding
the special needs of older adults with cognitive impairment.
Although there has been one study examining the improvement
in the cognitive skills, such as communication competency, of
multidisciplinary undergraduate and graduate health care
students after an I VR simulation, its findings were based on the
self-perceived evaluation of students[35]. Thisapproach appears
to lack a comparatively objective way of measuring learning
outcomes, and the results of the study may be inconclusive as
they may not reflect actual learning outcomes. To address this
knowledge gap, it may be necessary to place more emphasison
comparatively objective assessments, such asteacher evaluations
conducted according to preset assessment rubrics related to the
learning outcomes.

Objectives

Therefore, this study aimed not only to evaluate the effects of
IVR-assisted experiential learning on enhancing the empathy
of undergraduate health care students toward older people with
cognitive impairment (objective 1) but also to explore the
students’ learning experiences, including “ students’ satisfaction
and self-confidence in learning” and “IVR fidelity” (objective
2), and their learning outcomes (obj ective 3) after attending the
IVR-assisted experientia tutorial.

Methods

A multiple-methods design was used, which included asurvey,
focus groups, and student assignment reviews [36], to assess
the effectiveness of the IVR-assisted experiential tutorial on
students’ empathy and |learning experiences and outcomes. This
design produces more comprehensive findings than those
obtained in single-method studies [37].

Figure 1. Scenarios simulating getting lost when looking for a supermarket as experienced by individuals with cognitive impairment.

W
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Participants

Convenience sampling was used to recruit participants for this
study. Specifically, those invited to participate were
undergraduate year-3 nursing students (n=267) who weretaking
the subject of gerontological nursing and year-3 occupational
therapy (OT) students (n=100) who were taking the subject of
human occupations. The nursing students were divided into 33
groups of 7 to 8 students each. They were invited to send a
representative to participate in the focus groups. Ultimately, 23
group representatives participated in the focus groups. As a
required learning activity, al students were obligated to attend
the tutorial. However, they were given the option to join the
study and compl ete surveys to share their learning experiences
with the research team, of which 3 members (JYWL, PPKK,
and KNKF) were subject lecturers. Only those who consented
to join the study were included in the analysis and reporting of
the results, and their anonymity was maintained in this paper.

Design of the IVR-Assisted Experiential Tutorial

Overview

To ensure that students had a solid grasp of the foundational
knowledgein the subjects of gerontological nursing (for nursing
students) and human occupations (for OT students), a 2-hour
IVR-assisted experiential tutorial was arranged in week 7,
halfway through the 13-week courses. Only the nursing students
were mandated to complete and submit a group assignment
within 2 weeks following the I VR tutorial.

The research team developed 2 IVR games that simulated
experiences commonly encountered by older adults with
cognitiveimpairment. Thefirst IVR game simulated a scenario
in which an individual with cognitive impairment getslostin a
community setting (Figure 1). The second I VR game simulated
the distorted auditory and visual perceptions commonly
experienced by older adultswith delirium (Figure 2). Theseare
common challenges faced on a daily basis by older adults with
cognitive impairments. These 2 IVR games were used in the
2-hour IVR-assisted experiential tutorial. Each tutorial
comprised students aged between 25 and 30 years who were
divided into 7 to 8 subgroups. Each subgroup underwent
concurrent |V R—assisted experiential learning.
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Figure 2. Scenarios simulating the hallucinations experienced by older adults with delirium.

Theintended |learning outcomes of the 1V R-assi sted experiential
learning tutorial were as follows: (1) students would gain
insightsinto thelives of older adultswith cognitive impairment
and their problem-solving efforts when facing daily challenges
and, thus, develop empathy toward this group of older adults,
(2) students would apply the skills and knowledge that they
learned about common situations to propose more inclusive
solutions targeted at older adults with cognitive impairment,
and (3) students would be able to develop age-friendly care
plans to meet the whole-person needs of older adults with
cognitive impairment.

On the basis of the experiential learning model suggested by
Kolb [38], 4 stageswere included in the tutorial to enhance the
students' learning experiences and outcomes.

Stage 1: Concrete Experience Through Experiential
Learning

The students' concrete experience was obtained by exposing
them to 10 to 15 minutes of IVR environments through
head-mounted devices. This involved creating a realistic and
immersive virtual environment that simulated a real-world
experience, allowing studentsto engage with the internet-based
environment in a meaningful way. For example, students were
required to complete some daly tasks (eg, finding a
supermarket) in the virtual redity (VR) environment while
overwhelmed by stimuli to mimic the experiences of older
people with cognitive impairment or during delirium, such as
encountering confusing noises and images played throughaVR
head-mounted device.

Stages 2 and 3: Reflective Observations and Abstract
Conceptualizations Through Reflective and I ntegrative
Learning During Debriefings

Debriefing is considered an important element in
experiential-based learning that reinforces and hel ps consolidate
learning [39]. Reflective observation involves reflecting on the
experience and considering what happened during the IVR
simulation. The subject lecturers guided the students to reflect
on and discuss the thoughts, feelings, and emotions that they
experienced during the 1V R-assi sted experiential learning. This
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reflective process can help students gain insightsinto their own
behavior and thought patterns as well as identify areas for
improvement [40].

Abstract conceptualization involvesinterpreting and integrating
the VR experienceinto existing knowledge and understanding
[41]. Therefore, studentswere motivated to reflect on and make
connections between their previous experiences with older
people and the insights that they gained from the IVR games.
Through this process, the students showed that they were
acquiring a deeper understanding of the complexities and
challenges that older people with cognitive impairment facein
everyday life. At the same time, students experienced the
frustration and vulnerability associated with these challenges
while navigating the IVR environment. The students became
aware of the need for empathy, good communication,
compassion, acaring and respectful attitude, and patience when
working with older people with different impairments. This
reflective and integrative learning approach helped cultivate
empathy among the students and gave them a deeper
understanding of the needs of older people.

Stage 4: Active Experimentation by Applying the
Learning in Practical Ways

Afterward, each subtutorial group in the nursing subject was
required to submit a written group report to describe the
strategies (a plan) for assisting older people with cognitive
impairment to remain in society. The students were expected
to relate the knowledge and experiences they had gained from
IVR experiential learning to the proposed strategies. They shared
their strategies with their teachers and fellow students on
Blackboard (a web-based education platform; Anthology Inc).
The lecturers evaluated the students performance on this
assignment based on the predevel oped rubric. This exercisein
active experimentation equipped the students with the skills
that they would need to work with older people and develop
their advocacy rolesin practice.
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Outcome M easures

Empathy Toward Older Adults (Objective 1)

Students' empathy toward older adults (objective 1) was
measured using the Kiersma-Chen Empathy Scale (KCES). The
15-item KCES was developed from the theoretical perspective
of empathy, which includes cognitive (ie, the ahility to
understand and view the world from the perspective of other
people) and affective (ie, the ability to connect with the
experiences or feelings of others) aspects[42]. Eachiteminthe
KCES is rated on a 7-point Likert-type scale (1=strongly
disagree; 7=strongly agree). The scores on the KCES range
from 15 to 105, with higher scores indicating greater empathy
toward older adults. The KCES has demonstrated good
test-retest reliability, with an intraclass correlation coefficient
of 0.78. It correlates positively with the Jefferson Scale of
Physician Empathy [43] (r=0.52) and negatively with the
cynicism subscal e of the Maslach Burnout Inventory (r=-0.24)
[44], providing evidence of its construct validity [42]. Students
were asked to complete this web-based questionnaire 1 week
before the VR-assisted experiential tutoria and return the
posttest questionnaire within 1 week after the tutorial.
Learning Experience (Objective 2)

The students' experiences in learning (objective 2) with
IVR-assisted experiential learning were evaluated through a
posttutorial web-based survey and afocus group interview. The
Student Sati sfaction and Self-Confidence scalewas administered
after the completion of the IVR experientia tutorial. This
guestionnaire contains 13 itemswith 2 subscales (ie, satisfaction
and self-confidence). Eachitemisrated on a5-point Likert scale
ranging from 1 (strongly disagree with the statement) to 5
(strongly agree with the statement). The scores on the
satisfaction with learning scale range from 5 to 25, and the
self-confidence scores range from 8 to 40, with a higher score
indicating greater satisfaction and self-confidence, respectively.
Both scales had high internal reliability, with a Cronbach a of
.94 and .87 for the satisfaction and self-confidence scales,
respectively [45].

The Presence Questionnaire version 2.0 (PQ2) was also used
to evaluate the students sense of presence in the IVR
environments (ie, IVR fidelity; objective 2) [46,47] after the
IVR-assisted experiential tutorial class. The 29-item
guestionnaire includes 4 subscales: involvement (score range
from O to 84), sensory fidelity (score range from 0 to 42),
adaption or immersion (score range from 0 to 56), and interface
quality (scorerangefrom 0 to 21), with higher scoresindicating
better or higher involvement, sensory fidelity, adaption or
immersion, and interface quality. The students rated their
experiences on a 7-point Likert scale from 1 (not at all) to 7
(completely). The PQ2 has been found to have high internal
consistency, with aCronbach a coefficient of .90, and correlate
strongly with other measures of presence (r=0.78) [46].

A trained research assistant conducted 3 focus groups, with each
group comprising 7 to 8 nursing students, to explore their
learning experiences (objective 2) with IVR. They were asked
questions such as the following: “What was your overall
experience with IVR in your learning?’ “How did IVR
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contribute to your understanding of the daily challenges of older
people with cognitive impairment?’ “Did you face any
challenges or difficultieswhile using IVR for learning?’ “How
did IVR compare to other learning methods?’ and “What
suggestions do you have for improving the use of IVR in
learning?’ The interviews were audio recorded and then
transcribed verbatim.

Learning Outcomes (Objective 3)

In this study, the impact on the students' attainment of the
learning outcomes (objective 3) referred to the students’ ability
to show their understanding of the needs of older people with
cognitive impairment (intended learning outcome 1) and their
ability to apply this knowledge to identify inclusive strategies
to help older people stay in the community (intended learning
outcome 2). Only nursing students were required to complete
agroup assignment to describe the plan and strategiesto develop
age-friendly care plans to meet older adults' needs (intended
learning outcome 3). The Design of the IVR-Assisted
Experiential Tutorial section provides details on the intended
learning outcomes of the tutorial, and the Stage 4. Active
Experimentation section provides details on the arrangement
of the assignment. The group assignment was eval uated based
on the assessment rubric by the lecturers of gerontological
nursing (JYWL and PPKK), who were also members of the
project team.

Data Analysis

The numerical data collected viathe surveys were summarized
as descriptive statistics using SPSS (version 27; IBM Corp) for
the analysis. Simple frequencies, percentages, means, and SDs
were calculated. For the pre- and posttest assessments, paired
2-tailed t tests and confidence levels were calculated to test the
differences before and after thetutorial. Thelevel of significance
was set at P<.05, and all tests were 2-tailed.

The text data collected through focus groups to identify the
students' learning experiences were analyzed using descriptive
thematic analysis. To identify the students’ achievement of the
learning outcomes, their written assignmentswere al so analyzed
using adescriptive thematic analysis. In contrast to other similar
approaches, in thematic analysis, there is no commitment to a
specific theoretical framework; therefore, a thematic analysis
can be used between various theoretical frameworks. Thus, it
is a more accessible and flexible form of analysis. What
researchers do with the themes once they are uncovered will
differ based on the aim of the research and the process of
analysis [48]. In total, 2 researchers (JYWL and PPKK) read
the students’ written assignments and independently identified
codes from them. Codes with similar content were grouped
together to form subthemes. The subthemes were then
categorized into themes. Another researcher (KC) reviewed the
codes, subthemes, and themes, and any discrepancies were
resolved through discussion to achieve a consensus.

Ethical Consider ations

This study was approved by the Human Subjects Ethics
Application Review System of the Hong Kong Polytechnic
University (HSEARS20200423001) and conducted between
June 2021 and May 2022. It was carried out in accordance with
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the Declaration of Helsinki. This included but was not limited
to guaranteeing the anonymity of participantsand obtaining the
informed consent of the participating students. The participation
of the students was voluntary, and their academic results were
not affected by their decision to participate in the study.

Results

Overview

Of the 367 studentswho were enrolled in the 2 subjects, 93.7%
(344/367) consented tojoin the study, of whom 75.6% (260/344)
were nursing students and 24.4% (84/344) were OT students.
They completed and returned the pre- and posttest surveyswith
anoverall responserate of 93.7% (344/367). Most participating
students were female (256/344, 74.4%), 23.3% (80/344) were
male, and 2.3% (8/344) did not report their gender. Their ages
ranged from 18 to 24 years.

We invited all 33 subgroups from the nursing subject to send 1
representative to join the focus groups. Eventually, 23 group

Liuetd

representatives (a response rate of 23/33, 70%) participated in
thefocus groups, of whom 16 (70%) werefemale students. The
participants were assigned to 1 of the 3 focus groups, with each
group comprising 7 to 8 students to facilitate in-depth group
discussions.

Empathy Toward Older Adults (Objective 1)

Participating students showed moderate empathy toward older
people, asreflected by a KCES score of 78.06 (SD 7.72) out of
105 before the IVR-assisted experiential tutorial. After
completing thetutorial, thisscoreincreased to 81.17 (SD 8.93).
The results of the paired-sample 2-tailed t test showed a
significant increase in the mean score from before to after the
tutorial (t30,=3.95; P<.001; Table 1). A further subgroup analysis
was conducted, and a significant difference was found in the
results between the nursing and OT students in KCES scores.
There was a significant improvement in KCES scores among
the nursing students but a decreasing trend among the OT
students (Multimedia Appendix 1).

Table 1. Changesin the Kiersma-Chen Empathy Scale (KCES) score before and after immersive virtua reality experiential learning (n=344)

Question Before, mean  After, mean t statistic

score (SD) score (SD)

Mean difference (SD) t test (df) P value

1. Itisnecessary for a health care practitioner to be able to compre-  5.80 (0.89) 5.83(0.91) 0.03 (1.12) 0.46 (304) .64
hend someone else’s experiences.
2. | am able to express my understanding of someone's feelings. 5.38 (0.92) 5.61 (0.91) 0.23 (1.04) 3.91(304) <.001
3. | am able to comprehend someone else's experiences. 5.33 (0.85) 5.65 (0.88) 0.32 (1.06) 5.32(304) <.001
4. 1 will not allow myself to be influenced by someone'sfeelings  4.62 (1.27) 4.65 (1.43) 0.62 (2.28) 4.88(304) <.001
when determining the best treatment®.
5. It is necessary for a health care practitioner to be able to express  5.77 (0.85) 5.85 (0.74) 0.79 (0.93) 1.48(304) .14
an understanding of someone's feelings.
6. It is necessary for a health care practitioner to be abletovalue  5.80 (0.88) 5.93(0.82) 0.13 (1.04) 210(304) .04
someone else's point of view.
7. | believe that caring is essential to building a strong relationship  6.06 (0.79) 6.03 (0.82) 0.03 (0.89) 0.58 (304) .56
with patients.
8.1 am able to view the world from another person’s perspective.  5.34 (0.94) 5.69 (0.85) 0.35(1.15) 5.26 (304) <.001
9. Considering someone’s feelings is not necessary to providepa  3.15(1.79) 3.78 (2.11) 0.64 (2.28) 4.88(304) <.001
tient-centered care?
10. | am able to value someone else’s point of view. 5.43(0.87) 5.70 (0.84) 0.27 (1.05) 452 (304) <.001
11. 1 have difficulty identifying with some else's feelings® 351(143)  3.98(166)  047(189) 4.38(304) <.001
12. To build a strong relationship with patients, it is essential fora 5.81 (0.88) 5.93(0.82) 0.12 (1.02) 203 (304) .04
health care practitioner to be caring.
13. It is necessary for a health care practitioner to identify with 5.73 (0.87) 5.94 (0.79) 0.20 (0.94) 3.77 (304) <.001
someone else’s feelings.
14. It is necessary for a health care practitioner to be abletoview  5.69 (0.87) 5.90 (0.84) 0.21 (0.92) 4.03(304) <.001
the world from another person’s perspective.
15. A health care practitioner should not beinfluenced by someone’s  4.81 (1.36) 4.70 (1.60) 0.11 (1.59) 1.15(304) .25
feelings when determining the best treatment?.
Total KCES 78.06 (7.72)  81.17(893) 3.11(0.523) 3.95(304) <.001

3 tems with negative wordings are scored in reverse.
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L earning Experience (Objective 2)

Students’ Satisfaction and Self-Confidencein Learning

Students were satisfied with the current learning innovation, as
reflected by a high satisfaction mean score of 20.68 (SD 2.55)
out of 25. For example, 92.7% (319/344) of the students agreed
or strongly agreed that 1V R-assisted experientia learning was
suitablefor the way they learned (item 5). The same percentage
of students agreed or strongly agreed that the IVR learning
experience provided an aternative learning experience to
promote their learning interests (item 2). A total of 91.6%

Liuetd

(315/344) of the students agreed or strongly agreed that the VR
simulation was motivating and helped them learn better (item
4).

They also showed a high level of self-confidence in their IVR
experiential learning, with amean score of 32.04 (SD 3.52) out
of 40. Approximately 85.5% (294/344) of the students agreed
or strongly agreed that they were confident that they would
obtain the necessary skills and knowledge through learning with
the IVR simulation (items 6-8). A total of 95.1% (327/344) of
the participants agreed or strongly agreed that students should
take responsibility for their learning (items 10-11; Table 2).

Table 2. Thefindings of the Student Satisfaction and Self-Confidence scale (n=344).

Item Participants, n (%)
Strongly disagree(1) Disagree(2)  Undecided (3) Agree (4) Strongly agree (5)
Satisfaction with the current learning subscale
1. Theteaching methods used inthe IVR?simu- 2 (0-6) 4(1.2) 20(5.8) 242 (70.4) 76(22.1)
|ation were helpful and effective.
2. The VR simulation provided mewith avari- 1 (0.3) 5(1.5) 19(5.5) 244 (70.9) 75 (21.8)
ety of learning materials and activities to pro-
mote my learning curriculum.
3. | enjoyed how my instructor taught the IVR 1 (0.3) 4(1.2) 25(7.3) 233 (67.7) 81 (23.5)
simulation.
4. Theteaching materialsused inthisIVRsimu- 1 (0.3) 5(15) 23(6.7) 232 (67.4) 83(24.1)
|ation were motivating and helped meto learn.
5. Theway my instructor taught the[VRsimula- 1 (0.3) 3(0.9) 21(6.1) 246 (71.5) 73(21.2)
tion was suitable to the way | learn.
Self-confidence in learning subscale
6. | am confident that | am mastering the content 1 (0.3) 7(2) 45(13.1) 234 (68) 57 (16.6)
of the VR simulation activity that my instructor
presented to me.
7.1 am confident that thissimulation covered 1 (0.3) 6 (1.7) 47 (13.7) 239 (69.5) 51 (14.8)
critical content necessary for the mastery of the
curriculum.
8. | am confident that | am developing the skills 1 (0.3) 11 (3.2 38(11) 246 (71.5) 48 (14)
and obtaining the required knowledge from this
simulation to perform necessary tasksin aclini-
cal setting.
9. My instructors used helpful resourcestoteach 1 (0.3) 5(1.5) 17 (4.9 244 (70.9) 77 (22.4)
the simulation.
10. Itismy responsibility asthe studenttolearn 1 (0.3) 1(0.3) 15 (4.4) 260 (75.6) 67 (19.5)
what | need to know from this IVR simulation
activity.
11. I know how to get help when | do not under- 1 (0.3) 6 (1.7) 28(8.1) 254 (73.8) 55 (16)
stand the concepts covered in the simulation.
12. | know how to use simulation activitiesto 1 (0.3) 5(1.5) 30(8.7) 246 (71.5) 62 (18)
learn critical aspects of these skills.
13. It istheinstructor’s responsibility to tell me 1 (0.3) 27 (7.8) 89 (25.9) 187 (54.4) 40 (11.6)

what | need to learn of the simulation activity
content during classtime.

#VR: immersive virtual redlity.
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IVR Fidelity

IVR fidelity was measured using the PQ2. The results showed
that students developed a good sense of presence in the IVR
learning environment, as seen in their scores on adaptation
(mean 41.30, SD 6.03 out of 56), interface quality (mean 11.36,
SD 3.70 out of 21), involvement (mean 62.0, SD 9.47 out of
84), and sensory fidelity (mean 31.47, SD 5.23 out of 42) (Table
3).

https://mededu.jmir.org/2024/1/e48566

RenderX

Liuetd

On the basis of the focus group discussions with the students
about their experiences of experiential learning with IVR, 4
themes were identified: enhanced sympathetic feeling toward
older adults with cognitive impairment, improved engagement
in IVR learning, confidence in understanding key concepts in
the IVR experiential learning process, and limitations of 1VR
technol ogy.
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Table 3. Thefindings of the Presence Questionnaire version 2.0 (n=344).

Item Participants, n (%)
1 2 3 4 5 6 7

I nvolvement
1. How much were you able to control events? 3(0.9) 4(1.2) 3(0.9) 45(13.1) 73(21.2) 156 (45.3) 60 (17.4)
2. How responsive was the environment to actions 1 (0.3) 5(15) 9(2.6) 66(19.2) 116(33.7) 107(31.1) 40(11l.6)
that you initiated (or performed)?
3. How natural did your interactionswiththe IVR? 8(23)  6(1.7) 23(6.7) 64(186) 121(352) 92(26.7) 30(8.7)
environment seem?
4. How much did the visual aspects of the VR en- 1 (0.3) 1(0.3) 11 (3.2 43(125) 80(23.3) 155 (45.1) 53(15.4)
vironment involve you?
6. How natural was the mechanism that controlled 6 (1.7) 72 26 (7.6) 48 (14) 134 (39) 99(28.8) 24(7)
movement through the environment?
7. How compelling was your sense of objects 2(0.6) 3(0.9) 10(2.9) 55 (16) 133(38.7) 110(32) 31(9)
moving through space?
8. How much did your experiencesin thevirtual 14 (4.1) 13(3.8) 24.(7) 69(20.1) 109(31.7) 93(27) 22 (6.4)

environment seem to be consistent with your real-
world experiences?

10. How completely were you able to actively sur- 1 (0.3) 3(0.9) 6(1.7) 41(119) 132(384) 121(35.2) 40(11.6)
vey or search the VR environment using vision?

14. How compelling was your sense of moving 1(0.3) 4(1.2) 11 (3.2 60(17.4) 140(40.7) 96(279) 32(9.3)
around inside the virtual environment?

17. How well could you moveor manipulateobjects 12 (3.5) 2 (0.6) 22 (6.4) 67(19.5) 116(33.7) 100(29.1) 25(7.3)
in the virtual environment?

18. How involved were you in the virtual environ- 3 (0.9) 5(15) 6 (1.7) 42(12.2) 115(334) 124(36) 49 (14.2)
ment experience?

26. How easy wasit to identify objects through 10(29) 11(3.2) 24.(7) 91(26.5) 126(36.6) 58(16.9) 24(7)

physical interaction (eg, touching an object, walking
over asurface, or bumping into awall or obj ect)?b
Sensory fidelity

5. How much did the auditory aspects of theI[VR 5 (1.5) 3(0.9) 18 (5.2) 49(14.2) 103(29.9) 118(34.3) 48(14)
environment involve you?

11. How well could you identify sounds? 3(0.9) 4(1.2) 8(2.3) 43(125) 107 (31.1) 127(36.9) 52(15.1)
12. How well could you localize sounds? 3(0.9) 6(1.7) 11 (3.2 50(14.5) 118(34.3) 114(33.1) 42(12.2)

13. How well could you actively survey or search 10 (2.9) 9(2.6) 21(6.1) 57(16.6) 120(34.9) 98(285) 29(8.4)
the virtual environment using touch?

15. How closely wereyou ableto examine objects? 2 (0.6) 4(1.2) 17 (4.9) 59(17.2) 129(37.5) 102(29.7) 31(9)

16. How well could you examine objects from 1(0.3) 2(0.6) 12 (3.5) 64(18.6) 118(34.3) 116(33.7) 31(9
multiple viewpoints?

Adaption or immersion

9. Were you able to anticipate what would happen 4 (1.2) 9(2.6) 39(11.3) 63(183) 116(33.7) 88(256) 25(7.3)
next in response to the actions that you performed?

20. How quickly did you adjust to the virtual envi- 3 (0.9) 2(0.6) 11(3.2) 41(11.9) 133(38.7) 86(25) 68 (19.8)
ronment experience?

21. How proficient in moving and interacting with 2 (0.6) 11(3.2) 34(9.9 136(39.5) 125(36.3) 36(10.5) 0(0)
the virtual environment did you feel at the end of
the experience?

24. How well could you concentrateontheassigned 0 (0) 1(0.3) 4(1.2) 59(17.2) 131(38.1) 118(34.3) 31(9
tasks or required activities rather than on the

mechanisms used to perform those tasks or activi-

ties?
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Item Participants, n (%)
1 2 3 4 5 6 7
25. How completely were your sensesengaged in =~ 1 (0.3) 2(0.6) 5(1.5) 54(15.7) 111(32.3) 119(34.6) 52(15.1)
this experience?
27. Werethere momentsduring thevirtual environ- 2 (0.6) 0(0) 5(1.5) 66(19.2) 122(355) 98(28.5) 51(14.8)
ment experience when you felt completely focused
on the task or environment?
28. How easily did you adjust to the control devices 0 (0) 6(1.7) 8(2.3) 91(26.5) 139(40.4) 58(16.9 42(12.2)
used to interact with the virtual environment?
29. Wastheinformation provided through different 1 (0.3) 4(1.2) 5(1.5) 74 (215 111(32.3) 93(27) 56 (16.3)
sensesin the virtual environment (eg, vision, hear-
ing, touch) consistent?
Interface quality
19. How much delay did you experience between 7 (2) 32(9.3) 64 (18.6) 102(29.7) 57(16.6) 58(16.9 24(7)
your actions and the expected outcomes?
22. How much did thevisua display quality inter- 17 (4.9)  79(23) 66(19.2) 96(27.9) 44(128) 24(7) 18(5.2)
fereor distract you from performing assigned tasks
or required activities?
23. How much did the control devicesinterferewith 21 (6.1) 74 (21.5) 106 (30.8) 73(21.2) 37(10.8) 15(4.4) 18(5.2)

the performance of assigned tasks or with other

activities?

& VR: immersive virtual reality.
PReverse items.

Enhanced Sympathetic Feelings Toward Older Adults
With Cognitive | mpairment

All participants in the focus group were impressed by the
authenticity of the IVR games, which allowed them to
experience the daily challenges faced by older people with
cognitive impairment. One student remarked the following:

The VR experience allowed meto seetheworld from
the perspective of an older person with cognitive
impairment who was getting lost. This experience
helped me to better understand the confusion and
disorientation that older people may face, which in
turn helped me to be more empathetic and
compassionate toward them.

Another student added the following:

This VR experience was so lifelike that it helped me
to empathize with their (older people with cognitive
impairment) situation and understand their needs
better.

Improved Engagement in | VR Learning

Most participantsin the focus groups said that 1V R hel ped them
stay engaged and interested in the learning process, which could
sometimes be challenging in traditional classroom settings. One
student said the following:

With IVR, | was able to experience the daily
challenges of older adults with cognitive impairment,
which made the learning process more exciting and
engaging than conventional teaching methods. Wth
thisfirsthand experience, | ammotivated to learn and

https://mededu.jmir.org/2024/1/e48566

identify strategies to help them (older adults)
overcome those challenges.

Confidencein Understanding Key Conceptsin the IVR
Experiential Learning Process

Students also showed confidence in their learning with IVR.
They stated that learning with IVR improved their memory
retention by providing amore realistic and memorablelearning
experience. One student commented the following:

ThelVRgame of deliriumwas a great way to simulate
the condition and learn how to manage it (delirium
in patients). It gave me the confidence to recognize
and manage deliriumin a real-life situation.

This sentiment was echoed by another student, who said the
following:

The* get lost” game made me realize theimportance
of taking extra precautions to ensure the safety of
older peoplewith cognitive impairment. Overall, these
experiences allowed me to develop a deeper
understanding of the challenges associated with
caring for them, which gives me more confidence in
my ability to provide effective care to them.

Limitations of VR Technology

Although IVR offered a unique and engaging learning
experience for students, technical issues such as equipment
malfunctions and slow processing times could limit the
effectiveness of the IV R learning experience. One student stated
the following:

| encountered some technical issues during the IVR
experience, which interrupted the flow of the scenario

JMIR Med Educ 2024 | vol. 10 | e48566 | p. 10
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and disrupted my immersion in the experience. It was
frustrating, and | felt like | missed out on some
important learning opportunities as a result.

Another student added the following:

The VR headset was heavy and its size needed to be
adjusted continually to fit my head, making it difficult
to fully immerse myself in the scenario. | found it
challenging to stay focused and engaged during the
entire experience.

L earning Outcomes (Objective 3)

Overview

To understand the students' attainment of the 3 learning
outcomes after completing the |V R-assi sted experiential tutorial,
we conducted thematic analyses of the group written
assignments. The analysis was based on 33 group assignments
from the nursing students. In total, 3 themes were identified.

Understanding the Challenges Faced by Older People
With Cognitive | mpairment

Theanalysis of the students’ written assignmentsindicated that
they had developed a basic understanding of the challenges
faced by older people with cognitive impairment. For example,
one group report stated the following:

The psychological well-being of older people would
be negatively influenced due to their hallucinations.
It is because restlessness and agitation would be
provoked by the experiences of distorted images and
sounds. The situations may happen at any time, which
gives the older people much mental stress.

Another statement also said the following:

Their quality of life would be seriously affected since
their cognitive functionsareimpaired, lowering their
independence in daily living. To prevent themselves
from making mistakes, they (older adults) may
withdraw from society or stop doing things that they
used to do. Therefore, some older adults may suffer
from depression and become socially isolated due to
cognitive decline.

Person-Centered Care

This care approach was mentioned consistently in group
assignments. One report stated the following:

Person-centered careis essential to ensurethat older
people with cognitive impairment receive care that
istailored to their unique needs and preferences.

“Effective communication,” “family involvement,” and
“supportive care with patience” were 3 critical aspects of
person-centered care that were frequently discussed in the
assignments:

Effective communication is a key component in
person-centered care to ensure that this vulnerable
group can expresstheir needs and preferences so that
the care can be tailored for them.

https://mededu.jmir.org/2024/1/e48566
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They also mentioned the need for family membersto beincluded
in the care planning and decision-making process. One group
wrote the following:

Family members play a critical role in providing
support and care to older people with cognitive
impairment. This is particularly the case during
delirium.

Their involvement can promote continuity of careand
provide emotional support to their families with
cognitive impairment, especially when they arein a
distressing situation, such as delirium.
The need to be supportive was stated frequently in the written
assignments. For example, one report stated the following:

As nurses, we need to provide support to individuals
with cognitive impairment to promote their
independence and autonomy. In order to empower
them to be able to continue living their life with
dignity, we should give themvarious forms of support.

Creation of an Age-Friendly Society

It was stated that this is an essentia strategy to enable older
peoplewith cognitive impairment to stay in the community with
dignity for as long as possible. In a written report, students
recoghized the need to reduce the stigma surrounding cognitive
impairment and stated the following:

Wk need to rai se awareness and educate peopl e about
the common daily challenges faced by older people
with cognitive impairment to eliminate negative
stereotypes and improve social inclusion for them.

Students a so became aware of theimportance of social inclusion
in creating an age-friendly society, stating the following:

We need to create a supportive and inclusive
environment that recognizes the unique needs of
individuals with cognitive impairment.
They aso suggested some concrete community-based services
and support to enable this segment of the population to remain
in their community for as long as possible. One group wrote
the following:

Community-based services, such as transportation,
social activities, and assistive technol ogies, can help
them to stay connected and engaged in their
communities.

Another group echoed this with the following suggestion:
Provide more community activities to enhance their
interaction with the society, which can help the older

adults expand their social circle to reduce the rate of
deterioration of their cognitive function.

Discussion

Principal Findings

The results suggest that IVR-assisted experiential learning is
effective in enhancing empathy toward older people among
undergraduate nursing and OT students, as reflected in their
higher scores on the KCES after the IVR simulation. The
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students reported a high level of satisfaction with the IVR
learning experience, citing its suitability, ability to motivate,
and innovativenessin the self-administered survey. In addition,
the findings from the survey suggest that the students
experienced a strong sense of presence in the IVR learning
environment, enabling them to gain a deeper understanding of
the challengesinvolved in caring for ol der adultswith cognitive
impairment. In total, 3 major themes were identified from the
focus groups with 23 nursing students: enhanced sympathetic
feelings toward older adults with cognitive impairment,
improved engagement in IVR learning, and confidence in
understanding the key concepts through the learning process.
Thethematic findings supplement and arein linewith the results
fromthe survey. The analysis of the written assignments showed
that the students attai ned the learning outcomes of understanding
the challengesfaced by older people with cognitive impairment,
theimportance of providing person-centered care, and the need
to create an age-friendly society.

These findings are consistent with those of previous studiesthat
demonstrated the eff ectiveness of 1V R asamode of experiential
learning to enhance the empathy of studentstoward older adults
[49,50]. However, previous studies have mainly measured
changes in students' level of empathy using questionnaires
without exploring the underlying reasons.

Empathy Toward Older Adultsand Learning
Experience

Our survey findings for objectives 1 and 2 are consistent with
the insights gained from the focus groups. For example, the
PQ2 scores indicated that the students felt a strong sense of
presence in the VR environment, which was also reflected in
their comments during the focus groups. Participants in the
focus groups mentioned that the authentic VR games allowed
them to better understand and empathize with the daily
challenges faced by older people with cognitive impairment,
which may have contributed to the significant increase in
empathy toward older adults reflected in the KCES scores.
Furthermore, both the surveys and focus groups revealed that
students were satisfied with the IVR-assisted experiential
learning and felt confident in their ability to understand the key
conceptsthrough this approach. These consistent findings across
multiple data sources provide strong evidence to suggest the
effectiveness of 1VR-assisted learning in enhancing students’
empathy and understanding of key concepts as well as their
satisfaction with the VR teaching approach. Compared with
conventional teaching methods, | VR creates asense of presence
and provides an excellent medium for experiencing aternative
points of view, allowing undergraduate health care students to
virtually “step into the shoes of older adults’ [23]. The hands-on
experiences provided by VR enable students to gain a deeper
understanding and knowledge of the challengesthat ol der adults
with cognitive impairment may encounter [19].

Thefindings of this study suggest that 1V R can promote positive
learning experiences, including increased satisfaction,
self-confidence, self-assessed competency, self-efficacy, and
enjoyment among undergraduate health care students[51]. This
evidence is consistent with the positive learning experiences
identified in this study based on both quantitative and qualitative

https://mededu.jmir.org/2024/1/e48566
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data. In addition, 1VR facilitates a constructivist approach to
education that emphasizes active participation in the learning
process rather than the passive receipt of information [52]. That
was why, in the focus groups, students stated that they
experienced improved engagement with thisinnovative learning
approach. It provides active and constructivist learning and
increases students’ engagement in their learning, leading to an
increase in the frequency of authentic learning experiences.
Being engaged encourages studentsto become aware of learning
concepts such as empathy and other soft skills needed to care
for older adults.

The subgroup analysisrevealed anotable enhancement in KCES
scores among nursing students in contrast to a declining trend
among OT students. As the aim of this study was not to draw
comparisons between these 2 student groups but rather to
evaluate overall empathy levelsamong nursing and OT students,
we are unable to explain the reasons for these differences. This
discrepancy could potentially be attributed to the
non—discipline-specific design of the intervention, which may
have been more beneficial to nursing students than to OT
students.

L earning Outcomes

Apart from enhancing empathetic experiences, an analysis of
the students’ group assignments in this study revealed 3 major
themes related to their learning outcomes [53]. These findings
indicate that the students improved their understanding of the
challenges faced by older people with cognitive impairment.
Consequently, nursing students recognized the importance of
person-centered care for this population, including effective
communication, family involvement, and supportive care.
Finaly, the students highlighted the need to create an
age-friendly society by reducing stigma, promoting social
inclusion, and providing community-based services and support.

Implications

By improving empathy levelsthrough I VR experiential learning,
students become more capable of comprehending needs and
experiencesfrom the perspective of the patients. The empathetic
response of the students can provide insights into how newly
acquired knowledge of the lived experiences of older adults
with cognitive impairment can be used to enhance the quality
of life of these older adults [54]. In this way, students will be
better equipped to develop individualized care planstailored to
the specific needs of patients [55]. IVR experiential learning
also inspires students to adopt a holistic approach when
providing care to older people with cognitive impairment,
recognizing the significance of social and environmental factors
in their care plans[56].

Limitations and Challenges of IVR Learning

Although |V R-assisted experiential |earning has shown positive
results in enhancing health care education, it is important to
acknowledge the limitations and challenges associated with
adopting this technology in teaching. Technical issues such as
equipment malfunctionsand slow processing times could result
in missed learning opportunities, as noted by some students
during the focus group discussions. Similar technical issues
mentioned in previous studies disrupted the flow of scenarios
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and limited the effectiveness of the IVR learning experience
[57,58]. Thesetechnical limitations must be addressed to ensure
that IVR can be used effectively for teaching. Other main
challengesthat we experienced include the cost of implementing
and maintaining the IVR technology, including hardware and
software [50]. Another challenge is the need for technical
support to develop and maintain IV R simulations, which requires
collaboration between educators and technologists [59]. This
may be prohibitive for some educational ingtitutions to
undertake.

Study Limitations

This study had severa limitations that should be considered
when interpreting the results. First, without a control group for
comparison, it is unclear whether the positive outcomes
identified from the surveys were based solely on this teaching
innovation or because of the Hawthorn effect or the effect of
novelty. However, the qualitative analyses were aligned with
the survey findings, providing a more comprehensive
understanding of this teaching innovation. Second, the use of
the self-report method may have induced expectation bias.
However, anonymity was adopted when conducting the
guestionnaires, which may have helped minimize bias. In
addition, the objective evaluation of the students’ assignments
strengthened the study by providing an independent measure
of their attainment of the intended learning outcomes. Third,
the students’ attainment of the learning outcomes was analyzed
through a group assignment; thus, we could not differentiate
between individual students in terms of performance. Fourth,
the study population wasrestricted to one undergraduate nursing
and OT cohort enrolled in a single university, thereby limiting
the generaizability of the findings. Fifth, we were unable to
confirm the reason behind the significant differencein empathy
levels between nursing and OT students as it was beyond the
scope of this study. Therefore, future studies are needed to
explore the specific types of 1VR teaching content suitable for
enhancing empathetic feelings in undergraduate students from
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different health care professions. Sixth, we could not confirm
the transferability of the knowledge obtained through
IVR-assisted experiential learning to actual clinical practice.

Future Directions

To address the limitations of our study, we recommend
conducting a randomized controlled trial with a control group
in the future to eval uate the effects of |V R-assisted experiential
tutorials on students empathy, learning experiences, and
outcomes. In addition, individual assignments should be used
to assess students’ attainment of the intended |earning outcomes
and explore factors that could affect their performance. Such a
study design would allow for a more robust evaluation of the
effectiveness of IVR-assisted learning and provide deeper
insights into the mechanisms underlying this approach.
Moreover, future studies may be needed to determine whether
the designs of related interventions have to be discipline specific
to enhance empathy and understanding toward older adultswith
cognitive impairment among students of different health care
disciplines. Further observational studiesin clinica areas should
also be considered to explore the transferability of knowledge
toclinical practiceregarding IV R-assisted experiential learning.

Conclusions

In conclusion, the findings of this study suggest that
IV R-assisted experiential learning appearsto have the potential
to promote empathy and enhance the learning outcomes of
undergraduate health care students regarding the care of older
adults with cognitive impairment. Through immersive
simulations, students were able to gain a deeper understanding
of the challenges faced by this population and the importance
of person-centered care. The findings also highlight the need
to create age-friendly societies that reduce stigma, promote
social inclusion, and provide community-based services and
support. However, the challenges and limitations associated
withthe use of IVR for health care education must be addressed,
such astechnical issues, cost, and the need for technical support.
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