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Nursing experience with pneumonia e
patients based on visual reality simulation:
a qualitative study

Soomin An' and Youn-Joo Um'

Abstract

Background Clinical experience is crucial for nursing students. However, opportunities for hands-on care, especially
in complex conditions such as pneumonia, are limited. Virtual reality (VR) offers a solution simulating real-world
patient care scenarios. This study explored nursing students’experiences and perceptions of using virtual reality

(VR) in the nursing care of patients with pneumonia. It sought to identify the benefits and challenges of integrating
VR into nursing education to enhance clinical competencies in managing pneumonia. Additionally, it provides
recommendations for improving nursing education to ensure that future nurses gain sufficient experience in caring
for patients with pneumonia.

Methods This qualitative descriptive study involved 48 nursing students from a Regional university in Korea. Data
were collected in December 2023 through reflection journals completed by participants; these journals were
analyzed using thematic content analysis.

Results The analysis identified 10 subtopics, including four themes: (1) enhancing nursing skills for patients with
pneumonia; (2) improving nursing communication skills; (3) creating a learning environment using VR technology;
and (4) increasing awareness of nursing capabilities through VR.

Conclusion By using VR, nursing students experienced a series of scenarios involving caring for patients with
pneumonia. More diverse VR scenario developments and technical improvements are needed to enhance the
competencies of prospective nurses.
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Background

The motivation to learn is a key factor in determining
learners’ success in classroom settings. The expectancy-
value theory of motivation proposes that learner moti-
vation comprises two components [1]. Learners must
believe that learning is important or valuable and have
reasonable expectations of success [2]. There has been
growing interest in developing educational strategies that
target these intrinsic and extrinsic factors to increase
learner motivation. One strategy that targets learner
motivation is virtual reality (VR) simulation. Learning
through VR simulations can motivate students because of
its interactive and immersive features [3].

The development of technology has brought about var-
ious changes in daily life, and virtual reality (VR) stands
out as an area that has undergone significant transfor-
mation and is recognized as an important technology
in the era of the 4th Industrial Revolution. VR has been
recognized for its potential applications in various fields,
particularly education. Previous studies have shown that
the use of VR in educational settings fosters high levels of
student immersion and engagement, leading to improved
learning outcomes [4]. Specifically, interactivity and
immersion allow students to feel like they are present in
the virtual world, engaging in learning as intended [5].
These characteristics have caused the interest in devel-
oping VR-based educational content across diverse aca-
demic disciplines.

In the healthcare field, VR technology has been actively
integrated to offer immersive experiences for train-
ing professionals, especially in areas such as nursing,
where realistic simulations of patient care scenarios can
enhance skill development [6]. The growing exploration
of VR in nursing education, particularly for training to
manage different conditions, including pneumonia, for
training in the management of conditions, highlights its
potential to improve both practical learning and patient
care.

Pneumonia is an inflammation of the lungs caused by
infection with microorganisms, such as bacteria, viruses,
and fungi. The initial symptoms are similar to those of a
cold, such as coughing and phlegm. However, if breath-
ing becomes difficult, accompanied by high fever or
abnormal breathing sounds, an accurate diagnosis of
pneumonia and appropriate treatment are required [7].
Pneumonia has consistently been one of the leading
causes of death, as reflected in the 2020 Korean cause
of death statistics [8]. The pneumonia mortality rate
increased significantly from 1998 to 2018, and the age-
standardized pneumonia mortality rate increased by
an average of 4.15 individuals per year over that time.
The possibility of COVID-19 infection progressing to
pneumonia has caused the mortality rate to increase,
emphasizing the importance of nursing patients with
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pneumonia. Therefore, it is essential to offer nursing stu-
dents education that integrates both practical experience
and theoretical knowledge in caring for patients with
pneumonia.

Simulation-based education has been recognized as a
valuable method for overcoming the limitations of tradi-
tional observation-based learning. It has garnered atten-
tion because it can replicate various situations, including
those that are not frequently encountered in clinical
practice [9]. In particular, with recent advancements in
the educational environment, such as the utilization of
social media, Internet media technology, and communi-
cation technology, simulation education utilizing virtual
reality has enhanced student immersion and demon-
strated educational effectiveness [10], VR simulation has
been shown to offer a higher level of interactivity and
realism than traditional methods, allowing for the design
of diverse and complex scenarios [11]. It also enhances
learners’ critical thinking skills by presenting vivid sce-
narios that facilitate improved information retention.
Moreover, it positively affects engagement, participation
rates, and confidence in the curriculum, thereby helping
learners achieve their learning goals. By experiencing a
sense of presence in a virtual world that mimics reality
[12], learners can immerse themselves in the role of the
main character in the video and foster empathy by expe-
riencing the character’s emotions [13]. This aspect con-
tributes significantly to the learning process.

When analyzing the research on the application of
nursing-related VR simulation programs conducted thus
far, it is apparent that the focus of application research
has been on basic nursing skills. Studies have reported
improvements in nursing performance as a result of the
repeated practice of these skills [14—16].

Recent studies have attempted to enhance nursing
competency by applying complex nursing skills and a
series of nursing processes to patients with health prob-
lems [17-19]. Building on this research, this study inves-
tigated nursing students’ practical experiences of caring
for patients with pneumonia through VR. In the future,
we intend to use this exploration to enhance VR-based
pneumonia patient education and programs.

Methods

Research design

This study employed a qualitative descriptive design
that utilized reflective journals [20]. Reflective journal
data were analyzed using qualitative content analysis
[21]. Qualitative research, as a systematic and subjec-
tive approach, increases the insight, understanding, and
awareness of human experience. Descriptive qualitative
research was used as it is based on the general premise of
constructivist inquiry and assumes a naturalistic perspec-
tive. This design is used to investigate healthcare- and
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nursing-related phenomena [22]. Qualitative descrip-
tions provide a direct account of the phenomenon under
study and remain close to participants’ perspectives and
interpretations in a specific space and time. This research
design is suitable for research questions that focus on
who, what, and where of an event or experience and gain
insight into a phenomenon that is not well understood
by informants [22]. Therefore, this method seemed well
suited to the data collection method utilized and helped
nursing students recognize and express their experi-
ences in a VR simulation classroom on pneumonia care.
The participants used a Korean-language VR program
that provided all dialogue and educational materials in
Korean. The Consolidated Criteria for Reporting Qualita-
tive Research (COREQ) were used [23].

Participants

This study used purposive sampling, and the amount
of information was based on the principle of satura-
tion. Purposive sampling involves extracting the people,
places, and events that can provide the most informa-
tion about a research problem [24]. Purposive sampling
is a characteristic of qualitative design and is frequently
used in nursing research [20]. This involved identify-
ing and selecting individuals who had knowledge of the
phenomenon of interest and were willing to participate.
This is particularly important when conducting qualita-
tive research on target participants, who can provide a
rich description of the phenomenon in question [20]. The
selection criteria for the study participants were as fol-
lows: (1) fourth-year nursing students enrolled in 2023;
(2) students who participated in the VR simulation class;
and (3) students who voluntarily participated in this
study. The exclusion criteria were as follows: (1) students
who missed more than one class, and (2) students who
did not agree to participate in the study. When analyz-
ing the 32nd reflection journal, no new themes emerged;
therefore, the information was saturated, after which it
was analyzed for accuracy. On the first day of the VR sim-
ulation class, students were provided with a guide to con-
duct the research, and the research purpose and methods
were explained to them. Those who agreed were asked
to sign a written consent form. In total, 64 nursing stu-
dents who were enrolled in a VR simulation course were
invited to participate in the study, and 48 agreed (N=48).

Ethics approval

This study was approved by the Bioethics Committee of
Dongyang University (IRB n0.1041495-202312-HT-05-01
Approval date:15.12.2023). The researchers explained the
aims and methods of this research to the participants in
writing, explaining that confidentiality was protected and
participation in the research was completely voluntary.
Informed consent was obtained from all the participants.
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All methods were performed in accordance with relevant
guidelines and regulations. In addition, participants were
informed that they could leave the study at any time
without providing any reason. All the procedures were
performed in accordance with the Declaration of Hel-
sinki. Confidentiality and anonymity were guaranteed
and the recordings were not used for any purpose other
than research.

Data collection

The class ran for 13 weeks, and the reflection journal
was written freely on A4 paper in the classroom after
the final class. There was no time limit for writing. The
data collection period for this study spanned December
16-25, 2023. The VR class for patients with pneumonia
included 60 participants. After the study was explained,
48 students agreed to participate. All participants pro-
vided written informed. The reflective journal was writ-
ten based on Kim’s Critical Reflective Inquiry model [25],
which is a three-part structure that serves as a frame-
work for reflective journaling interventions; it includes
descriptive, reflective, and critical Sect. [25]. The reflec-
tion journal used a semi-structured question format
tailored to the research purpose, allowing nursing stu-
dents to write freely based on previous research. In the
descriptive section, participants wrote about meaningful
events that occurred during orientation. In the reflec-
tive section, participants wrote about their feelings about
the situation and whether things went well. Finally, in
the critique section, participants wrote about what they
learned from the situation and how they would act as
nurses in the future. A semi-structured question list was
used to encourage spontaneous writing of the research
topics, and open-ended questions designed to clarify the
students’ experiences were also included [26]. The form
was reviewed by experts in VR simulation and qualita-
tive research to ensure the appropriateness of the ques-
tions. The questionnaire was completed after receiving
feedback. A pilot reflective journal survey was conducted
with three students who were not included in the sample
to ensure that the questions were sufficiently clear and
easy to understand. Data from the pilot interviews were
excluded from the analysis. The questions were, “What
was your memorable experiences in the VR simulation
class?” “What did you like or find disappointing in the
VR simulation class?” “What did you learn from the VR
simulation class?” Participants also provided informa-
tion about their general characteristics, such as grade and
gender. The participants were provided with a comfort-
able and quiet environment to reduce environmental dis-
tractions while writing their journals.
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VR simulation-based pneumonia patient education program
and practice environment

This study utilized the pneumonia patient VR program
for adults developed by NewBase, a medical edu-tech
company [27]. The program was designed to facilitate
the exploration of hospital environments, observation
of patient conditions, and immersion in clinical scenar-
ios. The practice environment for implementing the VR
education program utilized specialized equipment that
integrated hand-motion tracking technology, replacing
traditional controllers, and an Oculus Quest 2 HMD to
enhance the practice of nursing skills. The setup is based
on lightweight laptop hardware, enabling portability, effi-
ciency, and operation anywhere without restrictions.

VR simulation performance process

In this program, the participants learned how to iden-
tify patients, communicate effectively with them, detect
changes in a patient’s condition, communicate with
other medical staff, and administer the necessary treat-
ments through a simulation game. The participants also
received feedback on their individual learning progress,
which could be used for debriefing after the simulation.
The main procedures covered in this program included
physical assessment, checking patient-monitoring
devices, measuring vital signs, oxygen administration,
tracheal suction, intravenous injection, intravenous
administration, and operating infusion pumps. Scenario-
based 3D virtual experience learning was conducted
using an Oculus VR headset for VR (HMD) connected to
a laptop. A VR program for patients with pneumonia was
conducted using an Oculus Quest headset, a two-handed
controller, and a Samsung desktop computer. The partici-
pants formed groups of four to five people, arranged their
desks into groups, and studied together. The VR skill
practice was delivered to the PC through mirroring, and
students observed the VR skill practice performance pro-
cess together. The specific execution processes are listed
in Table 1; Fig. 1.

Table 1 VR simulation performance process
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Data analysis

The content analysis of the written text consisted of three
main phases: preparation, organization, and reporting.
In Phase 1, the questionnaires were read and reread to
understand the data. In Phase 2, the coded data were
open-coded and grouped based on shared concepts and
final abstractions. In the reporting phase, the results were
described according to the content of the themes, and the
research questions were addressed [22, 28].

For qualitative content analysis [21], the contents of
the reflection journal were first transcribed using Micro-
soft Excel, and the reflection journal notes were edited.
The researchers read the transcripts to familiarize them-
selves with the data. They then extracted the most rele-
vant words and phrases to describe the nursing students’
experiences in the VR simulation. The researchers read
all transcripts and extracted sentences that conveyed the
most meaningful information related to the nursing stu-
dents’ experiences. They then prepared a coding sheet
and grouped, categorized, and abstracted the data. Data
categorization was performed several times by research-
ers who worked closely together until four main cat-
egories were identified. As a confirmatory test, the four
categories were shown to the students who agreed that
the results accurately represented their experiences [21].
Data were analyzed using inductive content analysis. The
data were divided into meaningful units and organized
using open codes [21]. The analysis included grouping
open codes (n=370) into subcategories (n=138), assign-
ing descriptive names based on content (n=10), and
grouping them into major categories (n=4) [29].

Rigor

This study ensured rigor using the criteria of confirmabil-
ity, reliability, trustworthiness and transferability [30]. We
strengthened confirmability by bracketing and maintain-
ing a clear and easy-to-follow audit trial for all research
activities and analysis notes. To enhance trustworthi-
ness, we conducted peer debriefings and reviewed data,
codes, subthemes, and themes. The extracted codes and

Day Time Topic Content
taken
Dayl 2h Pre-learning about nursing patients with pneumonia  Check pneumonia patient information
Learning necessary nursing skills (oxygen, intravenous injection, suction, etc.)
2h Pneumonia patient VR basic mode practice Experience basic pneumonia patient care in VR basic mode
Day2 2h In-depth lectures on nursing patients with Learn about the nursing care needed for pneumonia patients and the
pneumonia reasons for its application
2h Pneumonia patient VR application mode practice Experience more diverse nursing techniques through VR pneumonia patient
application mode
Day3 2h Check scores after testing in pneumonia patient VR~ Test within the time limit using the application mode you practiced

application mode

2h Debrief while checking each person’s recorded VR
technique video

Participants watch their own skill videos to assess areas of improvement and
identify strenghts
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Component Description Activity scene
Patient Symptoms such as L LUt
condition shortness of breath,
. 28N moomin T,
display use of an oxygen | Sass MIALEEBVIARAHE
mask, and vital i
.
signs monitor e NEENAIZ HAISLENBLIG
= RRI68 020 2201 Sp2eEWIA B2
o smeus
i
(The patient’s EMR in the VR simulation)
Learner First-person view
perspective  with interactive VR
controllers
(Participant using a VR simulation for pneumonia care)
Nursing Lung auscultation,
intervention  oxygen
s administration, and
vital sign
assessment and

airway suctioning

Fig. 1 Components displayed in the VR simulation for pneumonia care
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Table 2 General characteristics

Men (n=12) Women (n=48)
Gender (%) 20 80
Average Age 24145
Grade 4
Major Nursing

results were retrieved and shared with the participants
to verify the consistency of the codes with their experi-
ence. Trustworthiness was achieved by having more than
one researcher involved in the data analysis. Selecting
participants with different demographic characteristics
improved the generalizability of the findings. To increase
transferability, the study results were provided to three
nursing students, and the extent to which the results
matched their experiences was examined.

Result

In this study, we used reflection journals written by
fourth-year nursing students who had experienced VR
simulations of patients with pneumonia at a nursing
school in Korea (Table 2). Out of the 48 people, 38 were
women and 10 were men, with an average age of 23 +1.45
years.

Four main categories were identified that described the
VR simulation nursing experience of patients with pneu-
monia (Table 3). This study focused on four main areas:
(1) enhancing various nursing skills for patients with
pneumonia, (2) improving nursing communication skills,
(3) creating a learning environment using VR technol-
ogy, and (4) increasing awareness of nursing capabilities
through VR.

Enhancing various nursing skills for patients with
pneumonia

Enhancing various nursing skills for patients with pneu-
monia can be classified into two categories: (1) learn-
ing nursing skills, and (2) providing accurate nursing
interventions based on the patient’s condition. Through
the VR simulation, participants had the opportunity to
practice nursing skills that they had only observed in the
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field, but had never attempted during clinical or on-cam-
pus training. They were able to receive Total Parenteral
Nutrition (TPN) and high-flow care for the first time.
Additionally, they were able to independently review pre-
viously learned nursing techniques.

I can confirm that it can be revised once again to
attempt to classify the nasopharyngeal airway, the
intervention that is effective when prescribing TPN,
and the high-flow specialized nasogastric tube (P29).

Assessing the patient seems to be the most important
thing. And since I was able to do the procedures that
needed to be done in order, one by one, I was able to
memorize the procedure order well (P30).

The participants also learned that the nursing skills pro-
vided to patients were part of a continuous process within
the overall care flow. This confirmed the patient’s specific
symptoms and the corresponding doctor’s orders. There-
fore, they were able to confirm changes in patients before
and after their own nursing performance, and learn the
procedures for providing nursing care after receiving a
doctor’s order.

I learned that accurate patient identification, fol-
lowing doctor’s orders, and monitoring the patient’s
condition before and after treatment are crucial
(P39).

I learned that before reporting to the doctor, I need
to make sure that I have thoroughly checked every-
thing that I can before reporting. (P23)

Enhancing nursing communication skills

The theme of enhancing nursing communication skills
was included in two categories: (1) enhanced capabil-
ity to evaluate patients and (2) learning to communicate
medically.

Table 3 Content analysis of a virtual reality-based simulation experience for pneumonia patients

Subcategories

Main categories

Acquire nursing skills

Provide accurate nursing interventions based on the patient’s condition
Enhanced capability to evaluate patients

Learn how to communicate medically

Create a realistic learning environment

Recognize the necessity of technical support to enhance learning efficiency

Disappointment regarding the discrepancy from actual nursing skills
Gaining Confidence as a Prospective Nurse

Learn from mistakes
Develop a sense of professional responsibility

Enhancing Various Nursing Skills for Pneumonia Patients

Enhancing Nursing Communication Skills

Creating a learning environment using VR technology

Enhancing awareness of nursing capabilities through VR
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Because the participants had little experience in assess-
ing patients through direct conversation and providing
necessary nursing interventions in clinical practice con-
ducted in hospitals, it was meaningful to ask patients
questions and provide interventions for discovered health
problems, even though this was done virtually.

Originally, nurses were supposed to ask about the
patient’s symptoms and provide appropriate nurs-
ing intervention according to the symptoms. Still, I
felt like I did not properly listen to the patient telling
me about his condition, so I thought it needed to be
modified (P34).

I was able to directly feel the discomfort felt by the
patient, so I learned what to be careful about (P15).

As they had no experience notifying doctors about
patients’ health problems, they were able to learn the
order and method of virtual notification and practice it as
if they were actually doing so. Additionally, through the
handover process with medical staff, they could practice
reporting on the nursing tasks they had performed.

By notifying the doctor directly, I felt that my con-
fidence had increased, as I practiced once again
how to communicate accurately about patient care.
Reflecting on the simulation experience, I realized
that I could conduct a handover with less nervous-
ness (P17).

I think it is important for doctors and nurses to
communicate using SBAR (Situation, Background,
Assessment, Recommendation) (P47).

Creating a learning environment using virtual reality
technology

Creating a learning environment using VR technology
includes three categories: (1) creating a realistic atmo-
sphere, (2) the necessity of technical support to enhance
learning efficiency, and (3) disappointment that it does
not match actual nursing skills.

In the VR scenario, a virtual patient experienced symp-
toms and exhibited physical reactions similar to those
of an actual patient with pneumonia. He coughed con-
stantly, had difficulty breathing, and his face became pale.
In this realistic VR environment, the participants were
able to experience a sense of vitality.

The patient coughing continuously made the situa-
tion vivid. When the patient complained of difficulty
breathing, their skin became pale, making it easier
to empathize and understand the situation (P52).
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It was a machine that could not be touched dur-
ing clinical practice, but it was helpful to be able to
touch it even through VR (P20).

The participants performed the nursing tasks accord-
ing to the instructions provided in the VR environment.
However, they sought an explanation of the theoreti-
cal basis for why these tasks should be performed. They
sought a clear rationale for their nursing practice.

1 believe it would be advantageous to include a clear
explanation of the theoretical foundation support-
ing the need for the nursing intervention I offer to
patients with VR pneumonia, possibly in a pop-up
window (P44).

I would like to see a description of the rationale for
why this patient maintains fasting and the core pro-
cedure steps (P2).

In the VR program for patients with pneumonia, only the
prescribed nursing skills were required; therefore, the
participants were unable to provide any additional nurs-
ing care. They thought that it would be nice to add func-
tions that participants could actively engage in, such as
changing positions or performing deep breathing exer-
cises for patients with pneumonia.

I believe it would have enhanced the patient’s com-
fort more if I had said something like, “Please take a
deep breath” when the patient was having difficulty
breathing, and his skin turned pale. In addition, it
would have been nice to change the patient’s position
from semi-sitting to sitting (P27).

1 felt that VR was a little less realistic than reality
and that some parts were not implemented (P13).

I was disappointed that there was no information
necessary for nursing diagnosis, such as the patient’s
condition, other than the scenario (P35).

Enhancing awareness of nursing capabilities through
virtual reality
Enhancing awareness of nursing capabilities through VR
includes three categories: (1) gaining confidence as a pro-
spective nurse, (2) learning from mistakes, and (3) feeling
a sense of professional responsibility.

Participants experienced working as nurses, which
boosted their confidence in their ability to care for
patients with pneumonia in the future.
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I am confident that this process will allow me to pro-
vide better care when I encounter patients with simi-
lar cases in future clinical trials (P39).

I really enjoyed learning about the settings used in
medical devices, getting familiar with the proce-
dures, and indirectly experiencing being a new nurse
(P28)

This was an opportunity for the participants to recog-
nize the mistakes they made during the VR simulation
process and learn from them. They were able to quickly
notice changes in the virtual patient and modify behav-
iors related to nursing care procedures.

I made many mistakes, but this was the time when I
learned more. Once again, I learned clearly that it is
necessary to quickly recognize changes in a patient’s
condition and provide appropriate nursing care
(P2).

I liked that it gave me a chance to think about what I
did wrong, like not being able to move on to the next
step if I put the ECG in the wrong place or did not do
it properly (P 24).

I learned that if I did not take immediate action, the
patient would be at risk (P 41).

These scenarios gave participants the opportunity to
envision themselves as future nurses and experience pro-
fessional responsibilities. No actual harm occurred if a
mistake was made in the VR simulation. However, this
experience allowed them to contemplate their skills and
the potential issues that could have arisen if they had
been treating actual patients.

In VR settings, performing tasks under pressure
is less stressful for patients. In a real situation, it
would be frustrating to face the challenge of selecting
the appropriate oxygen delivery method (nasal can-
nula, mask, high flow, etc.) and providing nursing
care while interacting with patients. (P47).

I am worried that I will panic when the patient’s
condition suddenly worsens in actual clinical prac-
tice. I want to calmly apply what I have learned now
(P21).

The results of an integrated analysis of the four main cat-
egories (enhancing various nursing skills for pneumonia
patients; enhancing nursing communication skills; cre-
ating a learning environment using virtual reality tech-
nology; and enhancing awareness of nursing capabilities
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through virtual reality) are as follows. Through the pneu-
monia VR simulation class, we discovered that VR was
a new alternative to improve nurses’ abilities to care for
patients with pneumonia in clinical practice settings.
Students improved their performance because they
were able to touch and operate high-risk equipment that
directly affected patients, which they had previously only
observed; they were given the opportunity to try again
even if they made mistakes, so they were able to identify
their mistakes. Additionally, VR simulations are expected
to help students improve their performance by system-
atically learning nursing, communication, and reporting
skills.

Discussion

This study employed a qualitative descriptive design
that utilized reflective journals [20] that were then ana-
lyzed using qualitative content analysis [21]. This study
explored the experiences of nursing students in a virtual
reality (VR) simulation of a patient with pneumonia. The
study participants were 48 students who took a VR sim-
ulation class in their final semester; all participants had
completed on-campus clinical practice in earlier semes-
ters. Data were collected through reflection journals
written by students after their learning sessions and ana-
lyzed using content analysis.

The first identified category was “Enhancing various
nursing skills for pneumonia patients” Nursing skills
were enhanced using various techniques integrated into
a VR simulation program. These techniques include
intravenous injection, heparin locking, total parenteral
nutrition (TPN) administration, the use of a high-flow
oximeter, and lung auscultation. Previous studies have
shown that pre- and post-knowledge surveys of gamified
simulation interventions significantly improve test scores
[31]. The post-simulation survey responses were consis-
tent with previous data from gamified laboratory simula-
tions [32]. Another study that utilized VR simulations in
foreign language learning found that students reported a
positive effect and enhanced their educational motivation
[33]. In addition, these nursing techniques can be imple-
mented within the overall flow of nursing interventions,
beginning with the initial symptom complaints of hospi-
talized patients with pneumonia. This approach allowed
nurses to envision the expected scenario when encoun-
tering an actual patient with pneumonia. Although their
proficiency in nursing skills was enhanced, students
responded positively to the safe environment and had the
opportunity to practice these skills repeatedly. Accord-
ing to previous research, simulations can offer a range of
unattainable experiences in hospital settings, and must
ensure a safe environment [34]. Nursing students were
accustomed to theory-oriented classes. However, they
felt burdened by the unfamiliar practical nursing skills
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and found the procedures complicated, leading to low
confidence. VR ensures patient safety, even when prac-
ticing invasive nursing techniques such as intravenous
injections. Consequently, nursing students can practice
confidently without anxiety about harming patients, even
if they make a mistake.

The second category identified was “Enhancing nursing
communication skills”Effective communication skills are
essential for nurses to interact with patients, doctors, and
other healthcare professionals.

Previous studies have highlighted that nurses’ ability to
accurately assess patients is a crucial competency. Dur-
ing training with a virtual simulation scenario of osteo-
myelitis, the communication skills of the experimental
group significantly improved compared with those of the
control group [35]. A usability study of a VR-based com-
munity mental health evaluation found that participants
could easily access and learn communication-related
information using a VR scenario guide. Additionally,
the participants reported feeling immersed in patient
communication and experiencing realistic and engaging
interactions [36]. In a study on the development of sur-
gical prototypes, communication among team members
was recognized as the most essential aspect of treating
patients. Nurses anticipated surgeons’ needs, made deci-
sions regarding those needs, and optimized patient out-
comes [37]. Thus, effective communication is crucial.
Although direct voice communication is not currently
available in VR simulations, structured guidance can help
nursing students develop an understanding of essential
assessment questions and protocols. It is also an oppor-
tunity for them to realize the importance of the com-
munication process in conveying the results of their own
assessments to a doctor as a nurse. Incorporating a voice-
recognition function into VR scenarios should facilitate
voice-based conversations between patients and educa-
tors. It is expected that the learning effect will be further
enhanced if voice recognition functions are installed in
future VR simulation programs.

The third identified category was “Creating a learning
environment using VR technology” Nursing students
expressed regret about solely following the scenarios pro-
vided in the VR simulation program, and most nursing
students’ decisions regarding patients in the VR environ-
ment were reactive rather than proactive. Although the
nursing students wanted to engage in more autonomous
nursing practices, they adhered to the scenario’s guidance
and regretted not being able to perform nursing inter-
ventions beyond the scope of the scenario. However, cre-
ating a virtual hospital-like environment in the classroom
and practicing as if they were real nurses was a mean-
ingful experience. A conceptual analysis of the clinical
learning environment in nursing education highlighted
the importance of creating a learning environment that
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integrates clinical practice to imbue students’ learning
with meaning and foster expertise through the provision
of both physical and psychological spaces [38]. Accord-
ingly, nursing education should progress toward rein-
forcing high-fidelity simulations with comprehensive
technology integration, with a VR environment deemed
suitable for this purpose. In one study that developed a
VR training program prototype for surgical procedures,
the participants suggested including surgical steps, asso-
ciated surgical anatomy and pathology, and unexpected
events to help users improve their knowledge and skills.
Moreover, other findings which emphasize the impor-
tance of including individual modules in VR educational
tools to allow VR users to advance their learning as the
technology evolves align with this study [21]. Addition-
ally, the absence of tactile sensations in VR programs
may be considered a limitation in enhancing technical
skills compared with traditional model practices. This
mirrors the findings of a previous study which indicated
that, while improvements in academic achievement were
observed in the knowledge aspect with the application of
VR education, no significant improvement was observed
in the skills aspect [39]. VR-based nursing skills training
requires further technological advancement, particularly
the integration of haptic devices that provide tactile feed-
back. In current learning settings, VR programs should
be used in conjunction with traditional modeling prac-
tices, rather than relying on them alone.

The fourth identified category was “Enhancing aware-
ness of nursing capabilities through VR” The present
study found that offering practical learning opportuni-
ties to nursing students enhanced their sense of respon-
sibility, making this type of education crucial for nurses’
preparation. By providing nursing students with a learn-
ing environment in which they could interact with pneu-
monia patients through VR, they were able to reflect
on their cognitive processes and acquire the knowledge
and skills necessary to fulfill their duties effectively,
thereby enhancing their mental preparedness as future
nurses. Plotzky et al. [40] confirmed that a VR program
has the potential to bridge the theory-practice gap for
nursing students by providing hands-on skills training
while incorporating and applying nursing theory. Addi-
tionally, this was consistent with the observation that
students believed their nursing skills improved as they
experienced each dimension of the scenario rubric [41].
These results indicate that the use of virtual simulation
is beneficial for learning and helps students improve
their knowledge and clinical judgment skills. Through
this process, the nursing students were able to recognize
their mistakes and acknowledge the need to identify and
address their shortcomings. Furthermore, as they tran-
sition to becoming nurses, they can anticipate mistakes
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and develop the ability to practice nursing in a more pre-
pared manner, ultimately enhancing their confidence.

Conclusion

This study explored the significance of VR simulation
educational experiences for fourth-year nursing stu-
dents caring for pneumonia patients. The findings were
analyzed into four main categories: Enhancing various
nursing skills for pneumonia patients, Enhancing nurs-
ing communication skills, Creating a learning environ-
ment using VR technology, and Enhancing awareness of
nursing capabilities through VR. Based on these findings,
VR simulation experiences can serve as a vital foundation
for future nursing education, helping students improve
their ability to apply nursing practice in real clinical set-
tings. Furthermore, the VR simulation program including
patients with pneumonia provides valuable evidence for
enhancing learning outcomes from the learner’s perspec-
tive. In this study, VR simulation education improved
nursing students’ competencies. Hybrid learning designs
could ensure that VR simulation-based learning out-
comes correlate with actual nursing competencies. VR
simulations can be an effective and cost-efficient teaching
method for enhancing nursing students’ competency in
caring for patients with pneumonia.

Limitations

This study has several limitations. First, we conducted an
experiment using a previously developed VR simulation
program. Researchers were unable to overcome certain
limitations when developing and implementing programs
that meet students’ needs. To complement this, we pro-
pose developing and applying of various VR content and
conducting follow-up research that targets diverse sub-
jects. Second, prior experience with VR education was
not controlled. We propose that students who have expe-
rienced VR education should be classified, and a com-
parative analysis should be conducted in future research
that compares students who have experience with VR
and those who have not when they experience this VR-
based simulation regarding patients with pneumonia for
the first time.
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