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Participating experience of virtual reality 2
teaching among nursing students: a meta-
synthesis of qualitative studies

Kai Liu', Fang Han?", XiaoQin Li?, WenFeng Fu?, Yanxue Zheng? ' and Xing Gao? "'

Abstract

Objective To systematically evaluate research on nursing students’ experience of participating in teaching virtual
reality technology.

Methods A computerized search of PubMed, Web of Science, Wiley Online Library, China Knowledge Network,
Wanfang Database, CINAHL(Cumulative Index to Nursing and Allied Health Literature), and China Biomedical
Literature Service System was conducted to search for qualitative studies on nursing students’ experiences of
participating in teaching with virtual reality technology, with a time frame from 2013 to 2023. The quality of the
Literature was evaluated using the quality evaluation criteria of Australian JBI evidence-based healthcare centers, and
the results were summarized and integrated using the aggregative integration method.

Results A total of 9 studies were included, ultimately distilling 37 findings from the original studies, which were
outlined to form 7 new categories, yielding three integrated findings: strengths and needs of virtual reality teaching
and learning experiences; weaknesses and challenges of virtual reality teaching and learning experiences; and future
applications and possibilities of virtual reality teaching and learning.

Conclusion By combining the advantages of virtual reality technology with the occurrence of nursing teaching,
nursing students can experience immersive experiential learning at any time and any place without time and space
constraints, and the overall cognitive pleasure of nursing students to this virtual teaching system is good. However, it
is necessary to enrich further the details of teaching content design and optimize virtual reality’s technical experience.
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Introduction

Virtual Reality (VR) technology utilizes computer tech-
nology to create a virtual, realistic environment [1]. Users
can interact with this virtual world through specific input
and output devices, allowing them to actively participate
and influence their actions within the virtual space. Expe-
riencers use user terminals, such as VR headsets or all-
in-one machines, to view images generated by computer
simulations, listen to corresponding sounds, and engage
in a multi-sensory immersive experience that includes
visual, auditory, and tactile elements. This interaction
facilitates a sense of immersion through mutual reactions
and feedback [2].

VR technology can visualize abstract knowledge and
deepen the understanding of training objects [2]. The
perceptual, interactive, and conceptual features of vir-
tual reality technology help students understand and
master knowledge more profoundly and faster, make up
for the problem of insufficient traditional medical teach-
ing resources, and enhance the teaching effect [3]. Cur-
rently, virtual reality technology is applied to anatomy,
surgical skills, and surgery in medical education at home
and abroad [4]. Tan Huan et al. applied virtual simulation
technology in the classroom of medical imaging exami-
nation technology, which enhanced the enthusiasm of
students to participate in experimental teaching and
improved the effect of experimental teaching [5]. Lv Yunli
et al. used virtual teaching technology in the operation
technology training of gastrointestinal surgical nursing,
which effectively enhanced the enthusiasm of nursing
students to learn and improved theoretical knowledge
and teaching satisfaction [6]. Marie et al. [7]developed
a virtual simulator that can train device nurses to pre-
pare preoperative devices for more than 100 surgeries.
It is verified that the system can be widely used in train-
ing primary or vocational device nurses, and the virtual
system allows instrumentation nurses to acquire relevant
skills in a safe environment. Furthermore, VR has been
used by healthcare workers to improve empathy when
nursing patients with autism and dementia [8]. It has also
been used for education about deteriorating patients [9].

Nursing is a specialty that serves patients and requires
many operational skills in clinical work. Traditional plane
teaching materials lack interactive and three-dimensional
characteristics; giving the training object substantive
and efficient guidance is complex. VR technology can
make the skills training process with better authenticity
and feedback, increase the effect of skills training, and
effectively reduce the risk of clinically accurate opera-
tion to the patient.VR learning makes the experience of
the traditional anatomical atlas more focused, enjoyable,

and effective than conventional and improves the experi-
ence of the person’s learning motivation [10, 11]. Virtual
reality technology has been initially explored in several
clinical nursing fields. For nursing students, virtual reality
technology is currently used to learn nursing operation
skills and develop nursing competence in complex sce-
narios [12]. The technology is now more widely used in
nursing education in developed countries [13].

However, at present, domestic and international stud-
ies mostly use quantitative methods to assess students’
learning outcomes, and there are fewer studies on stu-
dents’ subjective perceptual experience in the process
of using VR for learning, which can not yet compre-
hensively reflect the quality of virtual reality technology
teaching [14]. In recent years, relevant researchers have
gradually begun to pay attention to students’ actual expe-
riences and have conducted relevant qualitative studies
to explore students’ experiential feedback [15-16]. For
example, Singleton H assessed the performance of nurs-
ing students after virtual training in caring for diabetic
patients with deteriorating conditions, and the results
suggested that virtual reality education improved the stu-
dents’ clinical skills experience [17].

However, there is a lack of comprehensive studies that
integrate the authentic experiences and evaluations of
nursing students utilizing VR technology in their teach-
ing and learning processes. Therefore, this study aims
to organize the genuine experiences and assessments
of nursing students regarding VR technology through
meta-integration, providing a reference for enhancing
the application of virtual reality in nursing education and
improving nursing teaching practices.

Information and methods

Search strategy

Computerized systematic search PubMed, Web of Sci-
ence, Wiley Online Library, China Knowledge Network,
Wanfang Database, China Biomedical Literature Service
System. To search for qualitative studies on virtual real-
ity experiences of nursing students with a search time
frame of 2013 to 2023. The search strategy of subject
and free word was used. The Chinese search terms were
“students/nurses/nursing,” “virtual/virtual reality/virtual
simulation/virtual environment/VR virtual reality/virtual
reality technology,” and “qualitative research/qualitative
research/rooted  theory/phenomenology/ethnography/
narrative” Ethnography/Narrative,. English search terms
are virtual realit*/patient simulat*/virtual patient/virtual
simulation/educational virtual/instructional virtual, qual-
itative research/ experience*/attitude*/feel*/response*/
interview/phenomenology, nurs*/education of nursing/
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nursing students. For example, the specific search strat-
egy is based on PubMed, as shown in Fig. 1.

Literature inclusion and exclusion criteria

Inclusion Criteria: @ Population (P): The research tar-
gets nursing students. @ Interest of Phenomena (I): The
focus is on the cognition, attitudes, and experiences of
undergraduate nursing students regarding virtual reality
teaching and learning. ® Context (Co): The study exam-
ines participation in virtual reality technology teaching
both on and off campus. @ Study Design (S): The research
must be qualitative, including phenomenology, grounded
theory, descriptive research, case studies, and action
research.

Exclusion Criteria: @ Non-Chinese and non-English
literature. @ Literature that is not available in full text. ®
Literature that is published repeatedly. @Literature that is
non-qualitative in nature.

Literature screening and data extraction

Two researchers trained in evidence-based nursing meth-
odology and qualitative research independently searched
and screened the literature. They extracted information
and cross-checked their findings. Any disagreements
were resolved through discussion or by consulting a third
researcher for additional judgment. Each researcher had
experience using virtual simulation platforms and study-
ing virtual reality-related topics. The extracted data
included the author, country of publication, publication
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date, research methodology, object of study, phenom-
enon of interest, and main findings.

Evaluation of the methodological quality of the literature
Quality evaluation was conducted independently by two
investigators using the JBI Evidence-Based Health Care
Center Quality Evaluation Criteria [18] for Qualitative
Research. A third researcher was invited to co-discuss
decisions regarding the inclusion of literature in cases of
disagreement. The evaluation involved ten criteria, with
each being rated as “yes,” “no,” or “unclear” Studies were
categorized as Grade A, B, or C based on their ratings:
Grade A (=8 out of 10 criteria met), Grade B (57 crite-
ria met), and Grade C (<4 criteria met). Literature graded
as C was excluded due to substantial methodological
concerns.

Meta-integration methodology

Pooled meta-integration methods were employed to
synthesize the results. After thoroughly understand-
ing the research methodology of qualitative studies, the
researchers recapitulated the findings of similar stud-
ies through repeated readings and analysis. This process
led to the formation of new categories, which were later
summarized to create a new interpretation of the inte-
grated results [20].

#1("Virtual Reality"[Mesh]) OR ((((((((((((Reality, Virtual[Title/Abstract]) OR

(Virtual ~ Reality,

Educational[Title/Abstract])) OR

(Educational ~ Virtual

Realities[Title/Abstract])) OR (Educational Virtual Reality[Title/Abstract])) OR

(Reality,  Educational

Virtual[Title/Abstract]))  OR

(Virtual Realities,

Educational[Title/Abstract])) OR (Virtual Reality, Instructional[Title/Abstract])) OR

(Instructional ~ Virtual

Realities[Title/Abstract]))

OR  (Instructional  Virtual

Reality[Title/Abstract])) OR (Realities, Instructional Virtual[Title/Abstract])) OR

(Reality,  Instructional

Instructional[ Title/Abstract]))

Virtual[Title/Abstract])) OR

(Virtual ~ Realities,

#2("Students, Nursing"[Mesh]) OR (((((((Pupil Nurses[Title/Abstract]) OR (Student,

Nursing[Title/Abstract])) OR

Pupil[Title/Abstract])) OR  (Pupil

(Nurses,

Nurse[Title/Abstract])) OR

Pupil[Title/Abstract])) OR  (Nurse,

(Nursing

Student[Title/Abstract])) OR (Nursing Students[Title/Abstract]))

Total retrieval type:#1 AND #2

Fig. 1 Literature search strategy diagram
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Results

Literature search results and essential characteristics of the

included literature
Initial inspection of the Literature 2378,

of duplicates to obtain 1926 pieces of Literature; through

literature screening; through the reading of the full text
of the final screening of 9 pieces of Literature to meet the
requirements of the [19-25], the literature search flow
chart is shown in Fig. 2, included in the essential charac-
teristics of the Literature in Table 1.

after the deletion

the reading of the title and the abstract of 25 pieces of

A preliminary search of relevant literature was conducted at databases (n=2378):
PubMed (n=245); Web of science (n=329); Wiley Online Library (n=144); China
Knowledge Network (CNKI)(n=328); Wanfang Database (n=252);
Biomedical Literature Service System (SinoMed) (n =899),CINAHL(Cumulative
Index to Nursing and Allied Health Literature)(n=181)

China

V

Endnote software to remove Repeated

documentation (n=427)

Literature obtained

duplicates (n=1951)

after deletion of

After reading the titlefand abstract, the initial
screening yielded literature n=25

A4

Exclusion (n=1926)
(DIncompatibility
research subjects (n=32)
(2) Non-qualitative studies
(n=586)
(@rrelevance
matter (n=1230)
(#) Non-English or Chinese
(n=2)

(5) Conference abstracts,
guides, indexes (n=76)

of

to subject

Exclusion (n=16);

Full text, data not available
(n=10);

Qualitative data could not
be separated using a
mixed-methods design
(n=6)

After reading the full text, literature was obtained
after rescreening (n=9)

N\

Inclusion of meta-integrated literature (n=9)

Fig. 2 Literature screening process and result
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Table 2 Evaluation of the quality of the included literature (n=9)
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Inclusion of studies 0] ® (iii) @ ® (vi) (vii) ® Quality level (grade)
Henna Mékinen Y Y Y Y Y N UN Y Y Y B
Mohamad M. Saab Y Y Y Y Y UN N Y Y Y B
Mohamad M. Saab Y Y Y Y Y UN N Y Y Y B
Ann-Kathrin Lange. Y Y Y Y Y N Y Y Y Y B
Jaehee Jeon Y Y Y Y Y Y Y Y Y Y A
Zhi Hanli Y Y Y Y Y N UN Y Y Y B
Muhammad Hibatullah Romli Y Y Y Y Y N N Y Y Y B
Eva Mari Andreasen Y Y Y Y Y N N Y Y Y B
Hyeon-Young Kim Y Y Y Y Y UN Y Y Y Y B

Results of the evaluation of the methodological quality of
the included literature

The methodological quality of the nine included Litera-
ture articles was evaluated as grade B in eight cases and
grade A in one case. Table 2 shows the specific quality
evaluation of the included Literature articles.

Meta-integration results

Through a thorough review and analysis of the nine
selected pieces of Literature, the researcher distilled 37
findings from the original studies. These findings were
then categorized into seven new categories and further
synthesized to derive three integrated findings. The inte-
gration process is illustrated in Fig. 1.

Integration finding one: Strengths and needs of virtual reality
teaching experiences

Category 1: Student immersion experience Theimmer-
sion experience for nursing students encompassed a sense
of presence in nursing care, including natural nursing care
and the visual environment of the VR setting. Factors such
as the ability to move within the environment and access
to necessary nursing equipment influenced the feeling of
natural nursing care. Nursing students expressed positive
experiences related to immersive virtual reality simula-
tions of care, technology, and learning [19]. They found
virtual reality engaging, innovative, and empowering, fos-
tering active participation and knowledge retention [20].
Additionally, students shared positive experiences and
knowledge gained from virtual reality simulations, high-
lighting the effectiveness and novelty of the approach [21].

Category 2: Motivation and inspiration for nursing
students Nursing students perceived using VR in nurs-
ing education as beneficial, enhancing their learning
experience and understanding of the content [22]. They
found VR applications manageable and engaging, attrib-
uting their positive attitudes towards these applications
to social influences and the playful nature of VR learning
[22]. Immersive virtual reality technology in nursing edu-
cation was seen as a novel and accessible method of skill

acquisition, improving students’ professional competence
and confidence [20]. Communication through virtual
phone calls was noted to enhance students’ awareness of
clear and effective communication [28].

Nursing students’ experiences of being in the patient’s
position provided valuable insights into patient care and
empathy, emphasizing the importance of holistic care
and effective communication [25].

Category 3: Contribution to professional learn-
ing Participants reported that virtual reality simulations
helped bridge the gap between theoretical knowledge and
real-world clinical practice, enhancing their understand-
ing and integrating nursing principles [23]. Virtual reality
technology was considered a valuable tool for simulating
uncommon clinical scenarios, providing a safe and effec-
tive learning environment for students to refine their skills
[26]. Participants emphasized the need for realistic and
up-to-date educational resources, such as procedure vid-
eos, to enhance their learning experience and align with
standard practices [24]. The integration of new teaching
methods, including VR and blended learning, was found
to improve academic achievements and promote partici-
patory learning experiences [25].

Integration outcome 2: Disadvantages and challenges of
virtual reality teaching experience

Category 1: Difficulties encountered Despite the
advantages of VR technology, participants highlighted
challenges such as age limitations, technical difficulties,
and side effects like dizziness during VR experiences [24].
Some students found their initial clinical practice chal-
lenging, feeling awkward and unprepared in patient inter-
actions [22]. They also expressed dissatisfaction with lim-
ited training opportunities and experiences [23].

Category 2: Limitations in student learning and expe-
rience Complete online learning was noted to have
implications on students’ personal lives, creating chal-
lenges in communication and socialization, especially for
new students [24]. Students were placed in passive roles
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as patients felt subjugated and lacked authority in clinical
scenarios [25]. Students also emphasized dissatisfaction
with outdated materials and the need for more diverse
and engaging learning opportunities [26].

Integration outcome 3: Future applications and possibilities
for virtual reality teaching and learning

Category 1: Facilitating conditions for the realization
of virtual reality Participants believed VR was more
suitable for outpatient settings and recommended its use
in various educational and community settings [21]. They
emphasized the importance of integrating VR into educa-
tional curricula to maximize its benefits and ease of use
for students and teachers [22]. Participants desired more
realistic and diverse simulation training opportunities to
enhance their learning experiences [23].

Category 2: Future possibilities Participants recom-
mended the future use of VR in health promotion, disease
prevention, patient education, and empathy training for
healthcare professionals [21]. They highlighted the poten-
tial of VR in enhancing empathy towards patients and
improving understanding of diverse healthcare scenarios
[22].

Discussion

Characterization of the included literature

One of the nine papers included in this study originated
from China and was published between 2013 and 2023.
All the literature included was of high quality (grade B)
and highly reliable. The studies employed descriptive
qualitative and phenomenological approaches to explore
nursing students’ experiences with virtual reality technol-
ogy, aiming to enhance the teaching and learning of nurs-
ing practices.

Advantages of virtual reality teaching

Virtual reality provides various stimuli that enhance
motivation, mastery of theoretical knowledge, critical
thinking, operational skills, and practical responsive-
ness among nursing students. This technology has been
proven to improve hands-on skills, learning abilities, and
confidence in clinical practice, effectively bridging the
gap between theory and practice [26].

Disadvantages of teaching with virtual reality

Virtual reality (VR) technology has significantly trans-
formed medical education; however, it comes with
several challenges [26]. These include limitations in simu-
lation capabilities, varying effectiveness depending on
the instructors, and potential side effects such as VR sick-
ness [27]. Additionally, the cost and development time
required for VR applications are considerable [28]. There
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is also a continuous need for collaboration with nursing
faculty and clinical experts, which adds to the complex-
ity. VR development is generally more expensive, and
the higher the level of immersion, the longer it takes to
create a program, presenting a challenge for developers.
Furthermore, it is impossible to simulate the full range of
clinical situations due to the limitations in the type and
quantity of software that can be developed for VR sys-
tems [29, 30].

Needs for improvement and future possibilities
Integrating virtual reality technology in nursing educa-
tion holds significant promise, but further development
and optimization are required. Future research should
focus on enhancing the realism and diversity of virtual
learning experiences, improving interface design, and
integrating technology seamlessly into nursing curricula.
Collaboration between government, universities, and
industry is essential for advancing virtual reality in nurs-
ing education, ultimately cultivating high-quality nursing
professionals.

Currently, the use of virtual reality in nursing educa-
tion is still being explored. Most of the existing virtual
reality teaching equipment is not fully developed and
requires strong support from both government and aca-
demic institutions. It is important to find ways to effec-
tively combine virtual and real-world experiments and to
fully realize the integration of virtual and practical teach-
ing methods. At present, the scientific research founda-
tion in this area is somewhat lacking, and there are still
few established training systems for nursing. Continu-
ous exploration and improvement are needed in system
design and development to enhance this integration.

Limitations

The current study has several limitations. First, the
inclusion criteria for the literature review only allowed
for qualitative and mixed-method studies published in
indexed journals, and written in either English or Chi-
nese. As a result, gray literature, along with some papers
and dissertations, were not considered, which could
introduce information bias. Additionally, cultural and
policy differences significantly influence the attitudes,
opinions, and feelings of nursing students, potentially
leading to varying outcomes across different regions.

Conclusion

In this study, through the Meta integration of 9 qualita-
tive studies, By combining the advantages of virtual real-
ity technology with the occurrence of nursing teaching,
nursing students can experience immersive experiential
learning anytime and anywhere without being restricted
by time and space, and the overall cognitive pleasure of
nursing students towards this virtual teaching system
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is good. However, it is necessary to enrich further the
details of teaching content design and optimize virtual
reality’s technical experience.
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