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ABSTRACT
Komaki S, Baba S, Yotsumoto Y, Yamashita T, Takayoshi 
S, Niidome H, Imamura M, Mihara M, Hirahara D. 
Development and Evaluation of a Virtual Reality-Based 
Teaching Material for Interprofessional Education: A 
Case Study on Swallowing Videofluorography. Jpn J 
Compr Rehabil Sci 2025; 16: 37‒45.
Objective: With the advancement of team-based 
medical care, effective interprofessional collaboration 
(IPC) has become increasingly important. However, 
implementing IPC without appropriate interprofessional 
education (IPE) remains challenging. This study aimed 
to clarify the educational effects of a virtual reality-
based IPE teaching material on students’ awareness and 
understanding of IPC. Specifically, it evaluated changes 
in awareness before and after lectures and the impact  
of different viewing environments on educational 

effectiveness.
Methods: A total of 224 students from six medical and 
welfare-related departments participated in lectures 
focused on IPC using a swallowing videofluorography 
scenario. The students were divided into three groups 
based on viewing environment: personal computer 
(PC), classroom screen, and virtual reality (VR). All 
groups viewed the same teaching material. Awareness 
and understanding of IPC were assessed before and 
after the lectures using a 12-item self-administered 
questionnaire.
Results: Post-lecture comparisons revealed significant 
increases in scores across all questionnaire items. In 
comparing the viewing environments, the VR group 
scored significantly higher than the PC group in the 
areas of “problem-solving skills” and “respectful 
attitude.”
Conclusion: This study suggests that VR-based 
teaching materials are effective in enhancing students’ 
awareness and understanding of interprofessional 
collaboration.
Key words: virtual reality, teaching material 
development, interprofessional collaboration, 
interprofessional education, swallowing 
videofluorography

Introduction

　In recent years, the shortage of healthcare 
professionals has become a serious global issue. The 
World Health Organization (WHO) has identified 
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interprofessional collaboration (IPC) as one approach 
to addressing this problem [1]. The United Nations 
also emphasizes universal health coverage (UHC) as 
part of the Sustainable Development Goals (SDGs), 
advocating measures to alleviate the shortage [2]. In 
Japan, team-based medical care has been promoted, 
and collaboration among various professional 
disciplines is emphasized in medical, pharmaceutical, 
and nursing education [3‒5].
　However, it is difficult to uniformly provide education 
on IPC-related concepts and practices, since the 
departments, faculty, and affiliated institutions responsible 
for instruction vary across schools [6]. Consequently, 
ensuring a consistent learning experience for all students 
remains a challenge [7]. Previous studies have also 
reported that scheduling difficulties are a major barrier to 
implementing interprofessional education (IPE) [8], and 
coordinating shared lectures across departments and 
instructors requires substantial effort [9].
　Furthermore, the Covid-19 pandemic has reduced 
opportunities for practical learning experiences, such 
as clinical training, making it even more difficult for 
students to engage in IPE [10]. Although the pandemic 
is now subsiding, many institutions continue to restrict 
clinical practicums for infection control. The training 
institution to which the authors belong aims to provide 
specialized knowledge and skills [11], but limitations 
were found in effectively teaching IPC.
　Against this backdrop, the authors focused on the use 
of virtual reality (VR), a cutting-edge technology. Prior 
studies on VR-based IPE have shown positive outcomes: 
Williams reported that VR use improved IPC knowledge 
and collaboration, leading to safer patient care among 
nursing students [12]; Lee found that VR was well-
received in palliative care education and contributed to 
improved understanding and attitudes among professional 
students [13]. Yamamoto et al. also suggested that 
information and communication technology can help 
overcome barriers to IPE [14]. These findings support the 
notion that VR can be effectively used for IPE.
　The authors planned a demonstration-based IPC 
lecture using VR, with a focus on the field of dysphagia. 
This topic was selected because previous reports 
indicated that interprofessional swallowing support 
teams reduced the incidence of aspiration pneumonia 
[15], and that such teams alleviated the severity of 
eating and swallowing disorders [16]. In addition, the 
formation of such teams is one of the conditions for 
receiving specific medical reimbursement in Japan 
[17], and the effectiveness of multi-professional 
interventions in this field has been well-documented.
　The objective of this study was to evaluate the 
educational impact of a VR-based IPE teaching material 
on students’ awareness and understanding of IPC. In 
particular, we aimed to examine changes in awareness 
before and after the lectures and to assess how differences 
in viewing environments (personal computer [PC], 
classroom screen, and VR) affect educational outcomes.

Methods

1. �Development and Production of the Teaching 
Material
　Full-time faculty members from six departments at our 
institution―Nursing, Care Work, Medical Radiological 
Technology, Physical Therapy, Speech-Language-
Hearing Therapy, and Occupational Therapy―
collaborated to develop the teaching material. Three 
educational goals were set:
　1. �Students should be able to explain the definition and 

social background of interprofessional collaboration 
(IPC).

　2. �Students should understand and explain the roles 
and functions of each profession in swallowing 
support.

　3. �Students should recognize the significance of 
collaborating with other professions beyond their 
own specialty and be able to express this need in 
their own words.

　The teaching material was based on the theme of 
swallowing videofluorography (VF), selected from the 
domain of eating and swallowing disorders. VF is a 
diagnostic procedure in which a patient consumes 
food containing a contrast agent (e.g., barium) under 
X-ray fluoroscopy, and the swallowing process is 
recorded on video or DVD to assess and diagnose 
swallowing function.
　The teaching material consisted of a 15-minute video 
illustrating the entire VF process. Learners could 
observe the movements of professionals―physicians, 
nurses, radiological technologists, and speech-language-
hearing therapists―through 360° video by changing 
their viewpoint. To support understanding from the 
students’ perspective, all versions of the video (used by 
the PC, classroom screen, and VR groups) included 
textual annotations and video tickers to highlight key 
learning points, helping students understand professions 
beyond their own field. The VR version emphasized 
immersion to present a virtual collaborative scene. Key 
IPC situations included checking the test food before 
VF, managing a choking incident, and explaining results 
to the patient (Figure 1).
　The video editing and processing were handled by 
JOLLY GOOD Inc. The VR viewing system used was 
the JOLLYGOOD+ system [18], which is designed for 
use in medical and welfare settings. The head-mounted 
display employed was the Pico G2 4K (Pico 
Technology Japan). This system allows for gaze 
tracking by detecting head movements and can record 
gaze logs during online use. Instructors can also write 
annotations in the VR space using a tablet.

2. �Evaluation of the Teaching Material and Learning 
Effectiveness
　This study targeted students enrolled in specialized 
training programs for healthcare professions. Second-
year students participated from the Nursing and Care 
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Work departments, while third-year students participated 
from the Medical Radiological Technology, Physical 
Therapy, Speech-Language-Hearing Therapy, and 
Occupational Therapy departments. At this point in their 
academic programs, students had generally completed 
lectures in their areas of specialization.
　All four IPE lectures (Figure 2) were delivered 
within the course framework, and only students who 
attended all sessions were included in the evaluation. 
Each department’s faculty conducted their respective 
lectures. To ensure consistency, detailed discussions 
on the syllabus and instructional flow were held in 
advance. Extensive video resources were used to 
standardize the learning environment across groups.
　The lecture sequence was as follows:
　1. �Lecture 1: A self-administered questionnaire 

assessing IPC awareness was administered prior 
to the lecture. An introductory lecture was then 
given, covering the definition, background, and 
importance of IPC.

　2. �Lecture 2: Students learned to operate the VR 
device and viewed a VR video unrelated to IPC 
(for acclimation purposes).

　3. �Lecture 3: Group work was conducted to explore 
the roles and functions of professionals involved 
in eating and swallowing support teams.

　4. �Lecture 4: Students were divided into three 
groups for the main IPC scene (VF scenario), 

with each group using a different viewing 
method: (1) personal computer (PC group), (2) 
classroom screen (classroom screen group), and 
(3) VR device (VR group).

　Up to Lecture 3, all students received identical 
instruction. For Lecture 4, students were grouped to 
balance performance based on their total questionnaire 
scores from Lecture 1. The same video content was 
shown to each group via their assigned viewing 
method.
　The questionnaire administered before and after the 
lectures included 12 items assessing students’ 
knowledge, interest, and understanding of the roles of 
various professions in IPC. Responses were rated on a 
five-point Likert scale (1 = “not at all” or “strongly 
disagree” to 5 = “very well understood” or “strongly 
agree”).
　As detailed in the next section, participants were 
informed that their answers would not affect their 
grades and were asked to respond based on their 
honest thoughts.
　Two types of evaluations were performed. Evaluation 
1 compared questionnaire results before and after the 
lectures (Lectures 1 and 4). Evaluation 2 analyzed the 
effects of different viewing environments on students’ 
awareness and understanding of IPC, based on post-
lecture responses in Lecture 4. Three groups were 
established: the PC group, classroom screen group, and 

Figure 1. An IPC scene in the teaching material.
(Upper left: workers checking the test food during a swallowing videofluorography test. Upper right: workers 
helping a choking patient; a superimposed text. Bottom: workers explaining the condition to a patient)
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VR group. The grouping reflected different lecture 
formats―PCs for remote learning during outbreaks and 
classroom screens for face-to-face instruction.
　All 12 questionnaire items were analyzed. For 
Evaluation 1, the Wilcoxon signed-rank test was used. 
For Evaluation 2, the Kruskal―Wallis test was used to 
identify significant differences, followed by the 
Steel―Dwass test for post-hoc analysis. A significance 
level of 0.05 was set for both tests.

3. Ethical Considerations
　Participants were informed verbally and in writing 
that their participation in the self-administered 
questionnaire survey was voluntary and that they 
could withdraw at any time, even after giving consent. 
It was also explained that participation would not 
affect their academic evaluation. This study was 
approved by the ethics review board of the authors’ 

institution (Approval No. 21013).

Results

1. Basic Information on Survey Participants
　The demonstration lectures and surveys were 
conducted between September 1 and December 19, 
2022. A total of 224 students who attended all four IPE 
lectures were included in the analysis. Table 1 presents 
the number of participants by department and their 
average ages. Of the total participants, 99 (44.2%) 
were male and 125 (55.8%) were female.
　Among the six departments, only the departments 
of Physical Therapy and Occupational Therapy had 
prior experience participating in 12-hour joint lectures. 
The remaining departments had not previously 
participated in cross-disciplinary lectures or systematic 
learning related to IPC.

Figure 2. Progression of IPC lectures.

Table 1. Basic information on the survey participants.

n (%) Average age (SD)

Total 224 ― ―

Department
    Medical Radiological Technology   71 31.7 20.9 (1.7)
    Nursing   63 28.1 19.6 (0.5)
    Physical Therapy   34 15.2 20.2 (0.9)
    Speech-Language-Hearing Therapy   27 12.1 21.4 (3.2)
    Occupational Therapy   17   7.6 20.6 (0.5)
    Care Work   12   5.4   28.6 (10.8)
Gender
    Male   99 44.2 21.1 (2.9)
    Female 125 55.8 20.8 (3.9)

Note: SD represents standard deviation.
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2. �Evaluation 1: Results of Pre- and Post-Lecture 
Questionnaire
　The average total score across all questionnaire 
items increased from 3.5 (SD ± 0.9) before the lectures 
to 4.3 (SD ± 0.6) after the lectures. Cronbach’s alpha 
was 0.732 before the lectures and 0.834 after the 
lectures. Significant improvements (p < 0.05) were 
observed across all 12 questionnaire items after the 
lectures.
　The item that showed the largest increase was Q1: 
“What is your current level of knowledge and 
understanding of IPE?” The median (interquartile 

range) increased from 2 (1‒3) before the lectures to 4 
(4‒4) afterward. The effect size was calculated at 0.85 
(Table 2).

3. �Evaluation 2: Post-Lecture Results by Viewing 
Device
　Seventy-seven students were assigned to the PC 
group, 75 to the classroom screen group, and 72 to the 
VR group.
　Among the 12 questionnaire items, statistically 
significant differences among groups were found in 
Q9 and Q12. Q9 asked, “Do you think that knowing 

Table 2. Changes in the knowledge of and interest in IPC before and after the lectures.

Question Before After p value z score Effect size (r)

Q1   �   What is your current level of knowledge 
and understanding of IPE?

2
(1‒3)

4
(4‒4)

p < .001 12.15 0.85

Q2   �   Do you think that a team approach 
will improve the quality of care and 
medical care for the subject (patient/
user)?

5
(4‒5)

5
(5‒5)

p < .001   4.39 0.18

Q3   �   Do you think that understanding other 
professions will help you appropriately 
meet the needs of the subject (patients/
users)?

5
(4‒5)

5
(4‒5)

p < .001   3.58 0.17

Q4   �   Do you think you can acquire teamwork 
skills naturally if you develop your 
expertise?

4
(3‒5)

4
(3‒5)

0.0017   3.13 0.13

Q5   �   Do you think you can improve your 
communication skills by learning IPE?

4
(3‒4)

4
(4‒5)

p < .001   4.43 0.21

Q6   �   Do you think that working with 
people from different professions will 
help you propose support measures 
that you cannot develop if you are 
only involved in a single profession?

5
(4‒5)

5
(4‒5)

p < .001   3.75 0.15

Q7   �   How well do you think you understand 
the members (professionals) of an 
eating and swallowing support team?

2
(2‒3)

4
(4‒4)

p < .001 11.33 0.75

Q8   �   How well do you think you understand 
the functions of an eating and 
swallowing support team?

2
(2‒3)

4
(4‒4)

p < .001 11.73 0.81

Q9   �   Do you think that knowing the roles 
of the professionals involved in an 
eating and swallowing support team 
will enhance your problem-solving 
skills?

4
(4‒5)

5
(4‒5)

p < .001   7.17 0.33

Q10  �  How well do you think you understand 
the role of your profession in an 
eating and swallowing support team?

3
(2‒4)

4
(4‒5)

p < .001 11.04 0.70

Q11  �  How well do you think you understand 
the roles of other professions in an 
eating and swallowing support team?

2
(2‒3)

4
(4‒4)

p < .001 11.10 0.74

Q12  �  Do you think that learning IPC will 
help you develop an attitude of trust 
in and respect for others?

4
(4‒5)

5
(4‒5)

p < .001   3.31 0.15

Note: The Before and After columns in the table represent the median figures (first quartile―third quartile). Cliff’s 
delta was used to calculate effect sizes.
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the roles of the professionals involved in an eating and 
swallowing support team will enhance your problem-
solving skills?” Q12 asked, “Do you think that learning 
IPC will help you develop an attitude of trust in and 
respect for others?”
　Post-hoc analysis using the Steel―Dwass test 
showed that the VR group scored significantly higher 
than the PC group for both Q9 and Q12 (p < 0.05; 
Table 3, Figures 3 and 4).

Discussion

　This study evaluated changes in students’ awareness 
and understanding of interprofessional collaboration 
(IPC) before and after demonstration lectures conducted 
across multiple departments at our institution, as well as 
the impact of different viewing environments―
including VR devices―on educational outcomes.
　First, regarding the change in awareness and 
understanding of IPC, all 12 questionnaire items showed 
a significant increase in scores after the lectures. 
Notably, for Q1, which asked about students’ knowledge 
and understanding of IPC, the median score (interquartile 
range) increased substantially from 2 (1‒3) before the 
lectures to 4 (4‒4) afterward. The results indicated a 

favorable evaluation of interprofessional education 
(IPE) by the students. We believe this outcome 
demonstrates that the teaching material successfully 
fulfilled its intended objective of helping students 
understand the significance of learning IPC. 
Additionally, the theme of swallowing videofluorography 
contributed to students’ understanding of the functions 
and roles of an interprofessional swallowing support 
team, thereby deepening their knowledge of 
interprofessional intervention.
　Second, regarding the effect of different viewing 
environments on educational outcomes, we analyzed 
the questionnaire responses by dividing participants 
into three groups: (1) PC group, (2) classroom screen 
group, and (3) VR group. The VR group scored 
significantly higher than the PC group on two items 
out of the 12: Q9, which assessed “problem-solving 
skills,” and Q12, which assessed “respectful attitude.”
　We believe that the higher Q9 scores in the VR group 
may be attributed to the immersive nature of the virtual 
experience. Unlike conventional screens, VR enables a 
360-degree perspective that provides a more clinical, 
on-site experience. This allows learners to actively 
grasp the overall situation and context, thereby 
facilitating decision-making and problem-solving. Lee 

Table 3. Comparison of post-lecture self-administered questionnaire results by viewing device.

Question PC group Classroom 
screen group

VR group Kruskal-
Wallis test
(p value)

Kruskal-Wallis 
test

(chi-squared)

Kruskal-Wallis test
(degree of freedom)

Steel-Dwass 
test

(p value)

Q1 4
(4‒4)

4
(3.5‒4)

4
(4‒4)

0.508 2.32 3 ―

Q2 5
(5‒5)

5
(5‒5)

5
(5‒5)

0.142 2.14 1 ―

Q3 5
(4‒5)

5
(4‒5)

5
(4‒5)

0.310 3.58 3 ―

Q4 4
(4‒5)

4
(3‒5)

4
(3‒5)

0.284 3.79 3 ―

Q5 4
(4‒5)

4
(4‒5)

4
(4‒5)

0.796 1.01 3 ―

Q6 5
(5‒5)

5
(4‒5)

5
(5‒5)

0.885 0.24 2 ―

Q7 4
(4‒4)

4
(4‒4)

4
(4‒5)

0.111 5.99 3 ―

Q8 4
(4‒4)

4
(4‒4)

4
(4‒4.25)

0.405 2.91 3 ―

Q9 4
(4‒5)

5
(4‒5)

5
(4‒5)

  0.024* 7.41 2 0.038*
(PC: VR)

Q10 4
(4‒5)

4
(4‒4)

4
(4‒5)

0.262 3.99 3 ―

Q11 4
(4‒4)

4
(4‒4)

4
(4‒4)

0.921 0.48 3 ―

Q12 5
(4‒5)

5
(4‒5)

5
(4.75‒5)

  0.020* 9.76 3 0.041*
(PC: VR)

*p = < 0.05
Note: PC group, Classroom screen group, and VR group in the table represent the median figures (first quartile―
third quartile).
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et al. previously reported that VR simulations for 
nursing students significantly enhanced neurological 
assessment skills and academic self-efficacy through 
problem-based learning [19], suggesting that VR may 
be effective in fostering problem-solving abilities.
　Regarding Q12, the improvement in students’ 
respectful attitudes suggests that VR enhanced their 
understanding of IPC and strengthened their sense of 
respect toward other professions. Buchman et al. also 
found that immersive VR experiences increased 
empathy and respect through a stronger sense of 
presence [20]. While remote learning via PC has 
become more common, such platforms are limited in 
their ability to convey 360-degree situational awareness. 
Students may find it difficult to observe the full context 
in which professional expertise is applied. In contrast, 
VR provides an experience closer to real clinical 
settings and contributes to a deeper understanding of 
IPC.
　In recent years, there has been a growing demand for 
educational environments in healthcare and welfare that 
offer both effective learning outcomes and practical, 
hands-on experiences. Consequently, learning platforms 
that utilize cross-reality (XR) technologies, including 
VR, are receiving increased attention. While VR may not 
fully replicate real-world clinical experience, it is 
nonetheless an effective tool for knowledge acquisition 
and stimulating learners’ imagination through immersive 
exposure.
　Various VR resources have been developed and 
utilized in the medical field [21, 22], but few studies in 
Japan have focused on the use of VR in IPC education 
[23]. Although this study centered on swallowing 

support, IPC is equally important in other healthcare 
domains, such as Covid-19 care and oncology [24, 
25]. There is a growing need to develop VR-based 
content that allows students to experience IPC in 
diverse clinical contexts and acquire the competencies 
necessary for collaboration [26, 27].
　This study has three key limitations. First, 
differences in departmental curricula may have 
influenced students’ awareness of IPC. Because the 
specialized knowledge required varies across the six 
participating departments, each has distinct curricular 
content. These differences may have affected the 
baseline understanding and attitudes toward IPC.
　Second, the number of students varied widely 
among departments, and in some cases, sufficient data 
could not be collected. When sample sizes are small, 
the reliability of statistical analyses and estimated 
effect sizes decreases, increasing the risk of 
overestimating results [28]. To address this limitation, 
it is necessary to continue implementing demonstration 
lectures and accumulating data to increase sample 
size.
　Third, social desirability bias may have influenced 
students’ responses. In the healthcare field, collaboration 
among professions is socially encouraged, which may 
have shaped students’ attitudes independently of the 
educational content. However, evidence indicates that 
multidisciplinary collaboration is essential for meeting 
diverse patient needs and leads to improved outcomes 
in health and social care [29, 30]. Therefore, even if 
such bias exists, it may still be valid to leverage it in 
promoting IPE.
　Additionally, the VR teaching material used in this 
study was implemented within a single institution. 

Figure 3. Results for each viewing device.
Note:
Q9: Do you think that knowing the roles of the 
professionals involved in an eating and swallowing 
support team will enhance your problem-solving 
skills?

Figure 4. Results for each viewing device.
Note:
Q12: Do you think that learning IPC will help you 
develop an attitude of trust in and respect for 
others?
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Although VR content is gradually becoming more 
widespread in healthcare education, VR materials 
specifically designed for IPE remain limited. 
Generalizability to other institutions and fields requires 
further study. Nonetheless, the VR content used in this 
study employed 360-degree video, which can be easily 
reproduced elsewhere with appropriate equipment. 
Although initial investment is required for head-
mounted displays and playback systems, our 
institution’s implementation demonstrated that time 
and cost related to travel and scheduling for face-to-
face joint training can be significantly reduced [31].
　Thus, VR teaching materials offer high feasibility 
and cost-effectiveness. With further standardization 
and equipment-sharing, broader implementation in 
educational settings is anticipated.

Conclusion

　This study suggests that the use of virtual reality (VR) 
technology in interprofessional education (IPE) may 
contribute to fostering collaborative attitudes among 
students from different professional backgrounds. The 
findings indicate that VR-enhanced IPE can be an 
effective approach to strengthening interprofessional 
collaboration (IPC). Furthermore, promoting IPC 
through such educational interventions may help address 
the ongoing shortage of healthcare professionals.
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