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ABSTRACT

Introduction: Patient safety is a crucial aspect of healthcare, so nursing students require effective learning methods 
to develop clinical reasoning and critical thinking skills. Conventional teaching approaches are often less effective, 
Virtual Reality (VR) technology can be used as a deep and interactive learning solution. This study aims to identify 
the implementation of virtual reality technology in improving clinical reasoning, and critical thinking of students for 
patient safety in nursing higher education. Materials and methods: The Systematic Literature Review method was 
used, involving searching articles from ScienceDirect, Pubmed, CINAHL, and Google Scholar databases from 2019 
– 2022.  This analysis adopts qualitative, quantitative, and mixed-method approaches. The 2,241 articles identified, 
title and abstract screening was carried out. 46 articles were selected according to the research theme, then 24 
articles were conducted in-depth analysis. The results of empirical studies are presented with PRISMA flowcharts. 
Results: VR serves not only as a tool for understanding learning materials, but also provides an immersive simula-
tion experience to enhance students’ clinical knowledge. This technology allow students  to refine their clinical 
reasoning skills before engaging direct field practice, proving effective in improving critical thinking skills. VR-based 
simulations enable student to identify and address actions promptly, with realistic visualizations based on real-life 
situations. Students partisipating in VR-based practicums show significant improvements in understanding patient 
safety,  responding swiflty to emergency situations. Conclusion: The use of VR technology in nursing education hold 
great potential to enhance clinical reasoning and critical thinking skills, enabling real-life practice scenarios and 
contributing substantially to improved patient safety.
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INTRODUCTION

In an era where technology continues to develop at a 
rapid pace, the education sector cannot shy away from 
its influence.  The development of Virtual Reality (VR) 
technology has become a dominant trend in various 
aspects of life, including education. In the context of 
nursing education, VR can be an attractive solution to 
improve clinical reasoning, critical thinking, and patient 
safety in higher education (1). Nursing education has a 
crucial role in the provision of quality health services. 
Nursing students must be optimally prepared to deal 
with real-world situations in patient care. In recent 
decades, nursing education has undergone a significant 

transformation, and one of the important milestones in 
this transformation is the use of VR technology.

The advancement of VR technology in an educational 
context is fascinating. VR as the latest simulation 
technology has great potential to improve student 
understanding during the teaching and learning 
process. Compared to conventional teaching methods, 
VR technology is expected to be able to support the 
development of clinical reasoning, critical thinking, and 
awareness of patient safety (2). The use of Virtual Reality 
(VR) technology in nursing education provides various 
benefits, including increased student engagement and 
information retention. VR also enables cost savings in 
the long run by replacing the need for physical models 
such as patient care room models, nursing tools, and 
expensive props (3). This convenience also allows 
teachers to create patient conditions according to 
learning objectives, such as simulating patients with high 
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blood pressure, weak physical conditions, or various 
other scenarios that support student understanding (4). 

Therefore, this study aims to identify the implementation 
of virtual reality technology in improving clinical 
reasoning, student critical thinking, and patient safety in 
nursing higher education. With a deeper understanding 
of the use of VR in nursing education, we can explore the 
potential of this technology in producing a generation of 
nurses who are better prepared and competent to face 
the challenges of modern patient care.

MATERIALS AND METHODS 

This research is a Systematic Literature review study that 
utilizes Pubmed, ScienceDirect, NAHL, and Google 
Scholar data sources. The main objective is to explore 
information about Virtual Reality (VR) technology, and 
simulation in the context of nursing education. Literature 
search based on advanced search with the addition 
of “AND/OR” notation to optimize search results. 
Keywords used in research article searches include 
“nursing education” OR “nursing student” AND “virtual 
reality in education” OR “simulation nursing care”. In 
addition to search, relevant articles are searched and 
accessed in PDF format to get complete information.  

Inclusion and exclusion criteria are set based on the 
PICO (Population, Intervention, Comparison, Outcome) 
strategy. The population to focus on is nursing education, 
while the intervention sought is the use of virtual reality 
in education; Simulation nursing care, comparison does 
not exist, and the outcome is a virtual reality-based 
nursing care simulation model. Articles that fit this 
criterion, seen from the publication year between 2018 
and 2022, and use qualitative, quantitative, or mixed-
method study approaches, were included in this study.  

The initial search results produced 2241 articles, then 
filtered articles according to inclusion and exclusion 
criteria, and then 182 relevant articles were obtained. 
From the relevant articles, full-text articles were 
searched, and 46 articles. Furthermore, the title and 
abstract were reviewed, so that 24 articles were selected 
to be used in this study and integrated into the PRISMA 
(Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses) flow diagram. Figure 1.

RESULTS

The results of the review of 24 articles provide information 
that Virtual Reality (VR) technology can improve clinical 
reasoning, critical thinking, and understanding of patient 
safety in students in Nursing Higher Education.

Virtual Reality (VR) technology in clinical reasoning of 
students in nursing higher education 
The results of the review related to the effect of virtual 
reality technology on the clinical reasoning of students 
in nursing higher education are informed in Table I.

CONTINUE

Figure 1: PRISMA (Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses) flowcharts.

Table I: Influence of VR Technology on Clinical Reasoning of 
Students in Nursing Higher Education 

Refer-
ence

Main Focus Conclusion

(5,6) Student tools for 
material under-
standing, increased 
confidence, com-
munication, and 
competence.

VR technology can improve learn-
ing, provide innovative education-
al facilities, and facilitate lecturers 
in content delivery, learning simu-
lation and therapeutic communi-
cation.

(7,8) Student tools for 
material under-
standing, increased 
confidence, com-
munication, and 
competence.

The use of VR can complement 
training with a focus on procedur-
al knowledge, manual skills, and 
self-efficacy according to instruc-
tional purposes. Mannequins are 
necessary for correct chest com-
pression pressure exercises. 
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Table II illustrates that VR has proven effective in 
improving students’ critical thinking skills in Higher 
Education Nursing. Students who engage in critical 
thinking simulations through VR can identify actions 
that need to be addressed immediately. Realistic 
visualizations created by VR technology can train 
students to make decisions from scenarios based on real 
situations.

Virtual Reality (VR) technology on understanding 
student patient safety in nursing higher education 
The results of the review related to the effect of Virtual 
Reality (VR) technology on the understanding of patient 
safety in students in Nursing Higher Education are 
informed in Table III.

Table I provides an illustration that VR not only serves 
as a tool for understanding learning material but also 
provides an immersive simulation experience to increase 
students’ clinical knowledge. With VR technology, 
students can hone their clinical reasoning skills before 
engaging directly in field practice with patients. 

Virtual Reality (VR) technology on critical thinking 
students in nursing higher education 
The results of the review related to the influence of 
Virtual Reality (VR) technology on the critical thinking 
of students in Nursing Higher Education are informed 
in Table II.

Table I: Influence of VR Technology on Clinical Reasoning of 
Students in Nursing Higher Education (CONT.)

Refer-
ence

Main Focus Conclusion

(9,10) Simulation tools to 
hone clinical skills 
in the laboratory 
before field prac-
tice.

VR technology brings many benefits 
in the world of nursing, both in edu-
cation and service. Keep in mind that 
VR, like any other technology, cannot 
replace human interaction.

(11) Case-based sim-
ulation tools for 
increased clinical 
knowledge and 
reasoning

VR as a technological innovation 
provides pedagogical strategies and 
enhances knowledge and clinical 
reasoning, providing learning satis-
faction and self-efficacy.

Table II: The Influence of VR Technology on the Critical 
Thinking of Students in Nursing Higher Education 

Refer-
ence

Main Focus Conclusion

(12) Media to increase stu-
dents’ motivation to 
learn critical thinking. 

VR apps can increase students’ 
motivation to learn critical 
thinking because they can learn 
individually in a fun way.

(13–15) Tools for learning crit-
ical thinking, improv-
ing clinical reasoning, 
and training to deter-
mine urgent actions. 

VR technology provides better 
knowledge in simulating criti-
cal thinking, clinical reasoning, 
identifying urgent actions, and 
training decision-making skills. 

(16) Tools to improve stu-
dents’ competence 
and critical thinking.

VR technology is used as a 
learning tool to improve stu-
dents’ clinical competence, 
from observation to clinical 
practice.

(17) Tools for learning criti-
cal thinking in respira-
tory voice recognition 
of patients.

VR technology provides oppor-
tunities for students to practice 
in real situations in practice, 
especially in the recognition of 
patient breathing sounds.

Table III: The Influence of VR Technology on the Understand-
ing of Student Patient Safety in Nursing Higher Education

Refer-
ence

Types of Practicum

Sample
P 

valueInterven-
tion/ pre

Control/ 
post

(18) Prevention of pa-
tient falls

30 people 30 people <0.001

(19) Balance training for 
fall prevention.

16 people 16 people <0,05

(20) Communication in 
interprofessional 
collaboration

60 people 60 people 0.29

(21) Education of hypo-
glycemia in diabetic 
patients

83 people 88 people 0.001

(22) ABCDE (Airways, 
Breathing, Circu-
lation, Disability, 
Exposure)

149 people 140 peo-
ple

<0.001

(23) Wound Care 72 people 65 people 0.001

(24) Fire safety in the 
operating room

10 group 10 group 0.001

(25) Pain management 61 people 59 people <0.04

(26) Motion therapy in 
patients with multi-
ple sclerosis (MS).

13 people 13 people 0.001

Table III shows that students involved in VR-based 
practicums experience significant improvements in 
understanding patient safety. They are trained to respond 
quickly to emergencies that become patient safety 
incidents. The use of VR has great potential to improve 
student’s skills in caring for patients and maintaining 
patient safety in the context of nursing education. 
 
DISCUSSION
 
Virtual Reality (VR) technology on clinical reasoning of 
students in nursing higher education 
The results of this study show that the integration 
of Virtual Reality (VR) technology in nursing higher 
education has a significant positive impact on students’ 
clinical reasoning and skills, as illustrated in Table I. 
The use of VR as an educational aid has succeeded 
in increasing material understanding, confidence, and 
communication while increasing students’ clinical 
competence (5,6).  What’s more, VR proved effective 
in supplementing procedural training, including chest 
compression pressure exercises in Cardiopulmonary 
Resuscitation (CPR), focusing on procedural knowledge, 
manual skills, and self-efficacy (7,8). 
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Although VR provides significant benefits in the 
development of clinical skills, it is important to 
remember that nursing teaching is not only about 
mastering technical skills. The relationship between 
students and experienced practitioners remains crucial 
to ensure aspects such as empathy and ethical behavior 
continue to be developed (9). The use of VR technology 
as a means of supporting nursing education provides 
meaningful pedagogical experiences and strategies. 
Simulated learning provides nursing students with the 
opportunity to practice clinical skills in a variety of 
conditions and situations while enhancing their clinical 
abilities (10). 

However, keep in mind that successful learning with VR 
requires careful instructional planning. Learning design 
must meet established standards to achieve expected 
learning outcomes. Although VR provides significant 
benefits, the role of nursing mentors remains important, 
especially in guiding students in aspects such as 
empathy and behavior (11). Along with that, successful 
learning with VR requires careful instructional planning 
and the role of nursing mentors who continue to support 
students in the development of clinical skills and human 
aspects of nursing practice.

Virtual Reality (VR) technology on critical thinking 
students in nursing higher education 
The results of this study illustrate the positive impact 
related to the use of Virtual Reality (VR) Technology 
in improving students’ critical thinking skills in Higher 
Education Nursing. VR applications are proven to 
increase student motivation in critical thinking, creating 
an interesting learning environment (12). Nonetheless, 
it should be noted that VR implementation can involve 
significant financial investments, so careful financial 
planning is an important factor in harnessing the 
potential of VR in nursing education.

VR proves itself as an effective learning tool in improving 
students’ critical thinking skills. Through critical thinking 
simulations, clinical reasoning is improved, and students 
are trained to identify actions that require immediate 
treatment (13–15). In this context, VR not only provides 
a better understanding through critical thinking but also 
provides an immersive practical experience.

VR can be used as an effective learning tool to improve 
students’ clinical competencies, from observation to 
clinical practice. This creates opportunities for students 
to practice their clinical skills in a safe and controlled 
environment (16). The use of VR in voice recognition 
of patient breathing gives students the experience of 
practicing in real situations. Thus, students can develop 
critical thinking skills needed in clinical practice, VR as 
a complement to nursing learning (17).

It is important to recognize that nursing learning 

involves more than just mastery of technical skills. 
The relationship between students and experienced 
practitioners remains crucial to developing aspects 
such as empathy and ethical behavior in the nursing 
practice (9). Along with that, successful learning with 
VR requires careful instructional planning and the role 
of nursing mentors who continue to support students in 
the development of clinical skills and human aspects of 
nursing practice (11).

Virtual Reality (VR) technology on understanding 
student patient safety in nursing higher education 
Patient safety is a major focus in nursing practice, and 
the use of VR Technology has proven its positive impact 
in improving students’ understanding of patient safety, 
as illustrated in Table III. The study showed significant 
improvements in understanding patient safety, 
particularly regarding the prevention of patient falls 
through the use of VR (18). Although not as strong as fall 
patient prevention practices, VR still makes a positive 
contribution to understanding patient safety (19).

Although the results on communication practices showed 
less significant impact, they reflected the complexity of 
VR implementation in the context of interpersonal skills 
(20). The significant increase in providing education to 
diabetic patients through VR demonstrates the potential 
of VR in facilitating understanding and effective 
communication in specific medical cases  (21). 

Study results highlight VR’s positive contribution to 
improving understanding in the patient safety (22) and 
student skills in the wound care practice (23). The use of 
VR in fire safety practices shows that VR serves not only as 
a training tool but also as an investment in patient safety 
and the maintenance of high standards in healthcare 
(24). VR therapy as a non-pharmacological therapeutic 
tool has proven effective in managing pain in patients, 
demonstrating the positive impact of VR in managing 
sensitive clinical aspects  (25). Meanwhile, the use of 
VR in motion therapy in patients with multiple sclerosis 
(MS) contributes positively to students’ understanding 
and practice in overcoming special conditions (26).

This discussion emphasized that the use of VR in 
nursing education can provide significant advantages 
in improving students’ understanding and skills in the 
context of patient safety. The successful implementation 
of VR in various practicums demonstrates the potential 
of this technology as a very effective tool in preparing 
students for real-world challenges in nursing practice. 
However, careful learning design and continuous 
evaluation are required to maximize the benefits of 
VR and ensure patient safety remains a top priority 
in nursing education. The incorporation of VR in the 
nursing education curriculum has great potential to 
enrich the student experience and raise the standard of 
nursing practice in the future.
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CONCLUSION

Virtual Reality (VR) technology-based nursing practice 
simulations are very relevant and useful in the context 
of nursing higher education. This teaching approach 
is effective in improving clinical reasoning, critical 
thinking skills, and understanding of patient safety in 
nursing students of better quality. Therefore, lecturers 
need to carefully plan scenarios of conditions and 
actions in the use of VR technology in learning. VR 
technology provides the ability to present simulations of 
patient conditions before and after the action according 
to the needs of the learning material. In addition, 
VR technology also provides students with valuable 
opportunities to practice nursing in various conditions 
and patient situations without fear of possible mistakes.
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