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The Effect of Using Virtual Reality in Teaching Basic Nursing Skills on Students’
Cognitive, Affective and Psychomotor Skills: A Systematic Review

Hemsirelik Temel Becerilerinin Ogretiminde Sanal Gergeklik Kullaniminin Ogrencilerin
Bilgi, Duyusal ve Psikomotor Becerilerine Etkisi: Sistematik Derleme

Aysenur DAYAN!, Banu TERZi?

! Antalya Bilim Universitesi, Saghk Bilimleri Fakiiltesi, Hemsirelik Boliimii, Antalya, Tiirkiye
2Akdeniz Universitesi, Hemsirelik Fakiiltesi, Hemsirelik Esaslar1 Anabilim Dali, Antalya, Tiirkiye

ABSTRACT

Today, the use of virtual reality technology in nursing education is becoming widespread and this application has
positive effects. To determine the effect of the use of virtual reality in teaching basic nursing skills on students’
cognitive, affective and psychomotor skills. In the study, “Cochrane”, “EBSCOhost”, “PubMed”, “Ulakbim”,
“Medline”, “CIHANL”, “JBI”, “Scopus”, “Science Direct” and “Google Scholar” databases were searched.
While searching the databases, the keywords “nurse education, virtual reality, virtual reality simulation, basic
nursing skills, nursing students, skills training, knowledge level, affective level, psychomotor skill level” were
used. The number of studies found as a result of the search was categorized according to the databases and shown
in the PRISMA-P flowchart. Quality assessments of the studies were made using the Joanna Briggs Institute
checklists. PROSPERO recording number is CRD4202340107. In this study, the literature review was conducted
between January 24, 2023-August 4, 2023.1In the study, 14 studies that met the inclusion criteria were analyzed.
It was found that 10 studies were randomized controlled experimental and four studies were quasi-experimental.
Most of the studies were conducted in Turkey, Canada and Taiwan respectively and the total sample size was
970. The quality assessment scores of the studies were found to be at a high level. It was concluded that the use
of virtual reality has a positive effect on the cognitive, affective and psychomotor skills of students in nursing
education, increases the permanence of knowledge and increases the skill performance of students.

Keywords: Basic Nursing Skills, Nursing Education, Virtual Reality.
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Giiniimiizde sanal gerceklik teknolojisinin hemsirelik egitiminde kullanim1 yaygilagmakta ve bu uygulamanin
olumlu etkileri bulunmaktadir. Temel hemsirelik becerilerinin 6gretiminde sanal gerceklik kullaniminin 6grenci-
lerin biligsel, duyussal ve psikomotor becerileri {izerine etkisini belirlemektir. Arastirmada “Cochrane”, “EBSCO-
host”, “PubMed”, “Ulakbim”, “Medline”, “CIHANL”, “JBI”, ‘Scopus’, “Science Direct” ve “Google Scholar”
veri tabanlar1 tarand1. Veri tabanlar taranirken “hemsire egitimi, sanal gerceklik, sanal gerceklik simiilasyonu,
temel hemsirelik becerileri, hemsirelik 6grencileri, beceri egitimi, bilgi diizeyi, duyussal diizey, psikomotor
beceri diizeyi” anahtar kelimeleri kullanilmistir. Tarama sonucunda bulunan c¢aligma sayilar1 veri tabanlarina
gore kategorize edilerek PRISMA-P akis semasinda gosterilmistir. Calismalarin kalite degerlendirmeleri Joanna
Briggs Enstitiisii kontrol listeleri kullanilarak yapilmistir. PROSPERO kayit numarast CRD4202340107°dir. Bu
caligmada, literatiir taramasi 24 Ocak 2023 ile 4 Agustos 2023 tarihleri arasinda gergeklestirilmistir. Calismada,
dahil edilme kriterlerini kargilayan 14 calisma analiz edilmistir. Calismalarin 10’unun randomize kontrolli
deneysel, dordiiniin ise yar1 deneysel oldugu tespit edilmistir. Caligmalarin ¢ogu sirasiyla Tiirkiye, Kanada ve
Tayvan’da yapilmistir ve toplam 6rneklem biiytikligi 970 tir. Calismalarin kalite degerlendirme puanlar yiiksek
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diizeyde bulunmustur. Sanal gerceklik kullaniminin 6grencilerin biligsel, duyussal ve psikomotor becerileri
tizerinde olumlu bir etkisi oldugu sonucuna varilmistir.

Anahtar Kelimeler: Hemgirelik Egitimi, Sanal Gergeklik, Temel Hemsirelik Becerileri.

1. Introduction

Technological advances are important elements that shape the developing and
changing world (1). Technology, which has become an integral part of our daily lives, is
a dynamic structure that can improve the quality of life in every field (2). This dynamic
structure of technology also enables the advancement of virtual reality (3). Especially the
use of virtual reality in education is becoming widespread. Considering the changes in

technology, the need for new teaching methods is increasing (4).

Traditional teaching methods cannot respond to the increasing expectations of so-
ciety and the changing information needs of the age. This change also affects nursing
education (5). Nurses, who constitute the basic building block of the health care system,
need to receive an effective education in accordance with technological developments.
In this context, especially the integration of virtual reality technologies into nursing
education systems is one of the promising developments for nursing education (6). The
use of virtual necessity in nursing education is an innovation for nursing education. This
innovation will save time and increase student productivity (7). Virtual reality is defined
as the transfer of the physical presence of people or objects to a computer by analogy
(8). This transfer consists of software designs that behave like a real world where users
can interact with objects through various devices and almost feel them (9). Virtual reality
provides interactive experiences of an alternate reality where users are avatars that can
move, feel and touch simulated computer graphics, supporting the perception that these
objects actually exist (9,10). Virtual reality is designed to support visual and auditory
sensory experience so that students can actively explore and practice in a dynamic en-
vironment (8). These features underline that virtual reality is an excellent foundation for
learning from a constructivist perspective (11). The use of virtual reality technologies
in nursing education creates a learning environment where students can experience real
life situations more effectively (11,12). Virtual reality has emerged as a safe, effective
pedagogical method to teach clinical skills to nursing students and to enable students to
reinforce these skills (13).

The aim of nursing education is to provide students with basic knowledge, skills
and attitudes in three learning areas: cognitive, affective and psychomotor. According to
Bloom’s taxonomy in learning, student achievements and goals are classified under three

areas (14). The first of these areas, the cognitive area, is defined as the area where mental
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abilities are encoded or learning with a predominant mental aspect. Teaching objectives
at the knowledge level are recall behaviors such as recognizing the characteristics of an
object or phenomenon when one sees it, saying it when asked, or repeating it verbatim
from memory (14). The knowledge level of the cognitive domain is not only the basis for
comprehension, application, analysis, synthesis and evaluation, but also the prerequisite
for affective and psychomotor domains (15). Virtual reality can make learning more
effective and participatory by providing students with concrete experiences. Students
can be actively exposed to visual and auditory stimuli in interactive 3D environments
to better understand abstract concepts and better internalize learned information. The
benefits of using virtual reality are seen in increasing the retention of knowledge (16).
Virtual reality gives students the opportunity to combine theoretical knowledge with
practical applications. This can increase students’ ability to apply what they have learned
in real-world scenarios. Some studies show that the use of virtual reality can increase
students’ knowledge recall and retention (17,18,19). Concrete experiences can contribute

to the retention of learned information and long-term recall processes.

The affective domain dimension includes factors such as attitude, interest, affection,
etc. that students feel towards a certain value, as well as individual characteristics such as
personality, temperament or disposition (14). The affective domain includes tendencies
such as interest, attitude, demeanor and emotion towards an object, an event or a subject.
It is the area where emotional areas such as love, fear, interest and attitude are dominant
(20). At this point, it will be seen that learning with virtual reality will affect students’
motivation to learn, their desire to learn and their attitudes towards virtual reality. Virtual
reality can attract students’ attention and help them establish an emotional connection to
the learning process. This can make students more motivated and more interested in the
subject (11,21).

The psychomotor domain is the domain where skills requiring mind and muscle
coordination are dominant. In this domain, physical skills are at the forefront (14). The
individual psychomotorly demonstrates some behavior patterns by using his/her muscles,
one or more of his/her body organs or all of them. There is a cognitive and affective
process in every psychomotor behavior and therefore this field is intertwined with other
fields. Nursing skills play an important role in the development of nursing education core
competencies. Virtual reality technology allows students to use, reapply or repeat the
simulation application from anywhere, anytime and as much as they want. In this way,

students practice developing and practicing psychomotor skills; they can reinforce the
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practice through supervision and repetition (22,23). It is seen that virtual reality contrib-

utes positively to the cognitive learning of nursing students (24,25).

This study was conducted to determine the effect of the current use of virtual re-
ality simulation in nursing education on students’ learning in cognitive, affective and
psychomotor skill areas. There is no systematic review in the literature that examines
the development of all cognitive, affective and psychomotor skills of students in nursing
education. Most of the articles published on the role of virtual reality in nursing education
(7,26,27). Emphasize the demand for curriculum reforms based on the latest technologies
in education. It is thought that virtual reality application methods can make a change in
the traditional nursing curriculum in terms of student’s search for information, increasing
their motivation towards the lessons and developing their psychomotor skills. In this dir-
ection, studies on the contributions of virtual reality to nursing education were reviewed
in the literature. It is foreseen that the information obtained from this review can guide the

national and international literature and future scientific research on this subject.

1.1. Aim

In this systematic review, it was aimed to determine the effect of using virtual reality

in teaching basic nursing skills on students’ cognitive, affective and psychomotor skills.

1.2. Question of Study
For this purpose, the following questions were answered:

* Does the use of virtual reality in teaching basic nursing skills have an effect on

students’ cognitive levels?

* Does the use of virtual reality in teaching basic nursing skills have an effect on

students’ affective levels?

* Does the use of virtual reality in teaching basic nursing skills have an effect on

students’ psychomotor skill levels?

2. Methods

This study is a systematic review. The “Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols (PRISMA-P)” protocol was used for the protocol

of the systematic review and the writing of the article.
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2.1. Literature Review

In this study, the searches were conducted between January 24, 2023 and August 4,
2023. The searches were conducted through “Cochrane”, “EBSCOhost”, “PubMed”, “Ulak-
bim”, “Medline”, “CIHANL”, “JBI”, “Scopus”, “Science Direct” and “Google Scholar”

databases. The inclusion criteria were that the studies were published between 2013 and

2023, consisted of randomized controlled experimental or quasi-experimental studies, were

in English language, and consisted of studies in which virtual reality simulation was used in

teaching basic nursing skills. All studies that met these criteria were included in the study

without limiting the sample size. While searching the databases, the keywords “nurse edu-

cation, virtual reality, virtual reality simulation, basic nursing skills, nursing students, skills

training, knowledge level, affective level, psychomotor skill level” specific to the study

subject were used. The number of studies reached as a result of the search was categorized
according to the databases and shown in the PRISMA-P flowchart (Figure 1).

[ Identification of studies via databases and registers ]

)

Records identified from
databases
(n=1311)

Identification

Records removed before
screening:

Duplicate records removed
(n=114)

[

Records screened
(n=1197)

Screening

Reports excluded (n=1182)

e Non-virtual reality interventions (n=11)
o Different language from English (n=3)
o Different research design (n=1168)

Reports of included studies
(n=15)

Figure 1. PRISMA-P flow chart
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2.2. Sample Selection and Inclusion Criteria

Studies eligible for this systematic review were selected according to the following

PICOS (Population, Intervention-Comparison-Outcomes-Study design) inclusion criteria:

P: (Study Group): The sample of the study consisted of studies using virtual reality in

the basic skills training of nursing students.

I: (Intervention): Studies in which virtual reality simulation was used in teaching

basic nursing skills constitute the intervention dimension.

C: (Comparison): The effects of using virtual reality and other teaching methods on

students’ cognitive, affective, and psychomotor skills were compared.

O: (Results): The effects of using virtual reality in teaching basic nursing skills on

students’ cognitive, affective and psychomotor skills were investigated.

S: (Study design): English randomized controlled and quasi-experimental studies
published between 2013 and 2023 with full text available were included.

The exclusion criteria were as follows: studies with unclear methodology, studies
whose full text could not be accessed, studies not written in English, reviews, qualitative
and descriptive studies, studies not published between 2013 and 2023, and studies with a

sample group different from nursing students.

In this systematic review, studies using virtual reality simulation in teaching nursing
skills were selected. The selection of the studies included in the study according to the
eligibility criteria was carried out independently by two researchers. After removing
repetitive studies in the scans, the selection was made according to the title, abstract and

full text, respectively (Table 1).
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2.3. Quality Evaluation

Methodological quality assessment of the studies included in the systematic review

was performed independently by the investigators (X, XX). Joanna Briggs Institute (JBI)

checklists were used as a methodological evaluation tool. These checklists consist of 13

items for randomized controlled trials and nine items for quasi-experimental studies; each

item is evaluated as “Yes, No, Uncertain and Not Applicable”. The detailed evaluation

results of the JBI’s evidence quality assessment tools for the quasi-experimental and

randomized control studies included in this systematic review are presented in Table 2

and Table 3.

Table 2. Discussion of Joanna Briggs Institute evaluation criteria for Quasi-Experimental Studies
(non-randomized experimental studies)

Author(s) Title of study Quality Assessment Score
Choi!! Virtual reality simulation for learning wound dressing: Yes: 8
2022 Acceptance and usability No: 1
Uncertain: 0
Wau et al. 3 A pediatric seizure management virtual reality simulator for | Yes: 7
2022 nursing students: A quasi-experimental design No: 1
Uncertain: 1
Hudder et al. 3 A Quasi-Experimental Study Comparing Virtual Simulation | Yes: 7
2021 to Lab-Based Learning of Newborn Assessment Among No: 1
Nursing Students Uncertain: 1
Smith and Hamilton®? The Effects of Virtual Reality Simulation as a Teaching Yes: 8
2015 Strategy for Skills Preparation in Nursing Students No: 0
Uncertain: 1

Table 3. Joanna Briggs Institute Critical Appraisal Checklist for Randomized Controlled Trials

Singleton, et al.!

2022

Effect of Non-Immersive Virtual Reality Simulation
on Type 2 Diabetes Education for Nursing Students: A
Randomised Controlled Trial

Yes: 10

No: 0
Uncertain:1

Not applicable: 1

controlled trial

Yildiz and Demiray38 Virtual reality in nursing education 3D intravenous Yes: 10
2022 catheterization E-learning: A randomized controlled trial No: 1
Uncertain: 2
Not applicable: 0
Loetal!® Effectiveness of immersive virtual reality training in Yes: 11
2022 nasogastric tube feeding education: A randomized No: 1

Uncertain: 1
Not applicable: 0
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Chan etal. 17 Virtual reality teaching in chemotherapy administration: Yes: 11
2021 Randomised controlled trial No: 1
Uncertain: 1

Not applicable: 0

Keys et al.23 The Integration of Virtual Simulation Gaming Into Yes: 9
2021 Undergraduate Nursing Resuscitation Education: A Pilot No: 2
Randomised Controlled Trial Uncertain: 2

Not applicable: 0

Padilha et al. 122019 Clinical Virtual Simulation in Nursing Education: Yes: 11
Randomized Controlled Trial No: 1
Uncertain: 1

Not applicable: 0

Biyik Bayram and Effect of a game-based virtual reality phone application Yes: 10
Cahiskan®® on tracheostomy care education for nursing students: A No: 1
2019 randomized controlled trial Uncertain: 2

Not applicable: 0

Tan et al.*? Designing and evaluating the effectiveness of a serious Yes: 10
2017 game for safe administration of blood transfusion: A No: 1
randomized controlled trial Uncertain: 2

Not applicable: 0

Ismailoglu and Zaybak?! Comparison of the Effectiveness of a Virtual Simulator Yes: 11
2017 With a Plastic Arm Model in Teaching Intravenous Catheter | No: 1
Insertion Skills Uncertain: 1
Not applicable: 0
Cobbett and Clarke? Virtual versus face-to-face clinical simulation in relation Yes: 10
2016 to student knowledge, anxiety, and self-confidence in No: 1

maternal-newborn nursing: A randomized controlled trial | Uncertain: 2
Not applicable: 0

2.4. Data Extraction Tool

The data extraction tool developed by the researchers was used to obtain the data in
the study. With this data extraction tool, the author and publication year of the studies,
the country where the study was conducted, the type of research, the characteristics and
volume of the sample group, the method used, the intervention applied, the measurement
tool used and the findings regarding the results obtained were included. The final data
obtained from the compiled studies were combined and presented as a narrative summary
using the thematic synthesis approach. These main themes were determined by creating
headings for cognitive, affective and psychomotor areas, which are the three sub-object-

ives of learning for the use of virtual reality in nursing skills education.

2.5. Ethical Aspects of the Research

This study, which is a systematic review, does not require ethics committee approval

as it was conducted based on a literature review.
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3. Results
3.1. Characteristics of the Studies

In the databases scanned in the systematic review, 1311 studies were reached. After
excluding 114 studies that were repeated in accordance with the PRISMA-P protocol and
studies that did not meet the inclusion criteria (n=1169), the evaluation was made on the

remaining 14 studies.

Within the scope of the research; it was found that a total of 10 studies were ran-
domized controlled and four studies were quasi-experimental. The countries where the
studies were conducted include Turkey (n=3), Canada (n=3), Taiwan (n=3), China (n=1),
Singapore (n=1), Portugal (n=1), USA (n=1), UK (n=1) and the total sample size (number
of students) was 970.

3.2. Main Themes

As a result of the systematic review, the main themes generated and reported were
examined in three areas: cognitive, affective and psychomotor in nursing skills training

of virtual reality:
1) The effect of virtual reality on students’ cognitive level;
2) The effect of virtual reality on students’ affective level,
3) The effect of virtual reality on students’ psychomotor skill level.

3.3. The Effect of Virtual Reality on Students’ Cognitive Levels

The cognitive domain is the domain in which the learner encodes the mental aspects
of learned behaviors (14). Virtual reality technology aims to reduce the cognitive load in
learning with a three-dimensional learning environment and to help the mind’s capacity to
conceptualize topics (21). Virtual reality offers rich perceptual cues and multimodal feed-
back (e.g. visual, auditory, tactile, etc.) to enable simple transfer of virtual reality-based
learning within real-world capabilities (1). Virtual reality environments create a strong
sense of presence, motivate and thus contribute immensely to the student’s cognitive
process. In this way, students can access knowledge and skills applied and acquired in
everyday situations (6). If students are active in virtual reality learning, they can construct

knowledge with the help of events, objects and interaction in the artificial world (24).

In 11 studies examined within the scope of this systematic review, the learning and
cognitive performance of the participants were evaluated after the virtual reality interven-

tion by using knowledge tests created by the researchers for the subject studied. In all the
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studies reviewed, it was concluded that the use of virtual reality significantly increased

cognitive and learning performance (11,18,28,29).

3.4. The Effect of Virtual Reality on Students’ Affective Levels

The affective domain includes the student’s tendencies such as interest, attitude,
demeanor and emotion towards an object, an event or a subject (14). It is the area where
emotional areas such as love, fear, interest and attitude are dominant. It is important for
students to gain gains in the affective domain during their education (20). Affective teach-
ing methods such as visual imaging, auditory influence, movies or videos, written text
narration can be used to mobilize students’ affective domain. In this field, the use of vir-
tual reality during teaching has been examined in terms of students’ interest in the course,
their motivation and how they evaluate their learning experiences with virtual reality.
Student satisfaction and self-confidence questionnaires, self-satisfaction and self-efficacy
questionnaires, and simulator usability questionnaire were used in the studies analyzed.
As a result of the nine studies examined within the scope of this systematic review, it is
seen that students gave positive responses to the use of virtual reality, students’ motivation
for learning with virtual reality increased, and self-efficacy-self-satisfaction scores were

higher in the experimental groups (11,21,29,30).

3.5. The Effect of Virtual Reality on Students’ Psychomotor Skill Levels

The acquisition of clinical psychomotor skill is an integral part of nursing education.
Psychomotor skills traditionally taught in clinical practice or simulated clinical practice
involve the transformation of theoretical knowledge into a motor skill in various con-
texts (27). With the application of theoretical knowledge in clinical practice, which is
the ultimate goal of nursing education with virtual reality, the training and simulation
room can be effective in transferring students’ knowledge to the clinic (25). Repetitive,
applied virtual reality is beneficial to improve the psychomotor skills of nursing students.
It is important for nursing students to receive training in unreal simulated environments
to reinforce their psychomotor skills so that they can transfer their skills to the patients
they care for in the real world (5). In the six studies examined in this systematic review,
students’ psychomotor skills were evaluated using skill checklists. All of the studies sug-
gested that virtual reality intervention improved students’ clinical skills in practices such
as [V catheter placement, urinary catheter insertion, basic life support, tracheostomy care,
blood transfusion (23,28,31).
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4. Discussion

In this systematic review, it was aimed to determine the effects of virtual reality use
in nursing skills training on students’ cognitive, affective and psychomotor skills. The
findings of the studies included in the systematic review were examined by grouping them
under the titles of the effects of virtual reality use in nursing education on cognitive, affect-
ive and psychomotor skill level. The aim of nursing education is to provide students with
basic knowledge, skills and attitudes towards three learning domains: cognitive, affective
and psychomotor. While the cognitive domain is the domain in which the student codes the
mental aspect of the learned behaviors, the domain in which the student codes the learned
skill is the psychomotor learning domain (14). Affective domain is a learning domain
where individual characteristics such as emotions, attitudes, behaviors, values, motiva-
tion, anxiety, self, personality, interest, appreciation and temperament are at the forefront
(1,6,7,23). As a result of this systematic review, in general, the educational effect of virtual
reality on improving cognitive and learning performance, affective and psychomotor skills
in nursing skills training was confirmed. The reviewed studies show that virtual reality
increases participation in education, enables constructivist learning and offers authentic
experiences. Virtual reality allows students to see new perspectives, develop creativity
and visualize complex models or situations (4). Simulated clinical cases of virtual reality
are particularly useful for nursing students. Because students can observe or experience
basic clinical education in a safe environment without causing physical harm to patients
or themselves (27). In this systematic review, 14 studies examining the effectiveness of
using virtual reality in teaching basic nursing skills on students’ knowledge, sensory and
psychomotor skills were included. In line with the results of the studies, it was seen that

virtual reality application is an effective way of teaching basic nursing skills.

4.1. The Effectiveness of Virtual Reality on Cognitive Level

The studies obtained from different subgroups in this systematic review supported
the effectiveness of virtual reality in improving nursing students’ knowledge. The results
of the review are consistent with the results of meta-synthesis and similar systematic
reviews in the literatiire (6,12). In another study, it was found that virtual reality was
superior to traditional education or other simulated education methods in accessing in-
formation for nursing students. On the other hand, virtual reality simulation combines
gaming and problem-based learning strategies (34). Self-directed learning provided by
virtual reality allows nursing students to better control their teaching-learning programs

and gain repeated practice, thus increasing learning efficiency and retention of knowledge

28



Hali¢ Universitesi Sag Bil Derg 2026; 9(1): 13-34
Halic Uni J Health Sci 2026; 9(1): 13-34

and skills (35). As a result of the randomized controlled study conducted by Padilha
et al. (2019) with 42 nursing students to determine the effect of virtual reality use on
basic nursing education, it was found that the students in the experimental group had a
permanent level of knowledge immediately after the intervention and two months later,
and also showed a higher level of learning satisfaction with virtual reality (19). As a result
of the quasi-experimental study conducted by Wu et al. (2022) with 105 nursing students
to determine the effect of using virtual reality in teaching nursing students to understand
and respond to pediatric seizures, the post-test knowledge score in the experimental group
was significantly higher than the control group and the use of virtual reality in teaching
pediatric seizure management was found to be effective (36). Similarly, as a result of the
quasi-experimental study conducted by Choi (2022) with 30 nursing students to determine
the effect of using virtual reality in wound care education, the mean scores of the control
and experimental groups for the knowledge test were similar, and the mean scores of the
experimental group for virtual reality usability were higher than the control group. It was
seen that the use of virtual reality in wound care teaching will be beneficial for students’

satisfaction and knowledge acquisition (11).

4.2. The Effectiveness of Virtual Reality on Affective Level

High levels of satisfaction strengthen nursing students’ desire to learn. Overall, this
systematic review strengthened the evidence for the effectiveness of virtual reality in
improving nursing students’ self-efficacy/confidence compared to other educational
strategies. Laboratory simulations, due to their non-responsive nature, give mannequins
physical and pathological characteristics similar to those of real patients (37). A virtual
reality system provides real-time feedback so that nursing students can have a clear idea
of whether their practice is normative or not, and some systems even provide remedies
for delayed or incorrect care procedures. Deliberate repetition of nursing practices with
virtual reality enabled students to have more confidence in their performance (5). This
systematic review showed that virtual reality was favorably adopted by nursing students
compared to other educational strategies. The combination of audio and visual rep-
resentation in virtual reality not only stimulated nursing students’ interest in learning,
but also facilitated understanding and acceptance of the information taught (19). It also
increased nursing students’ engagement and satisfaction (18). As a result of the random-
ized controlled trial conducted by Lo et al. (2022) to determine the effect of using virtual
reality in nasogastric catheter nutrition education in nursing students, it was found that

the knowledge of nasogastric catheter nutrition of students in the experimental group
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improved significantly after the intervention in the experimental and control groups, and
the experimental group scored significantly higher than the control group in terms of ex-
trinsic goals, task value and satisfaction (18). As a result of a randomized controlled study
conducted with a total of 103 nursing students, it was found that the use of virtual reality
was effective in increasing nursing students’ knowledge and self-confidence regarding

blood transfusion practice (32).

4.3. The Effectiveness of Virtual Reality on Psychomotor Skill Level

The studies included in this systematic review revealed that virtual reality effectively
supports nursing students’ performance when compared with other educational strategies.
In virtual reality simulation, nursing students actively encounter avatars, including doc-
tors, staff and nurses, to accurately understand the patient’s condition and identify key
elements of care (32). They may also have enough time to choose among the various
options offered by the system when caring for patients (33). Yildiz and Demiray (2022)
conducted a randomized controlled study to determine the effect of using virtual reality
in the training of intravenous catheterization and intravenous fluid therapy in nursing
students. In the control group consisting of 27 students, traditional arm model was used,
while in the experimental group consisting of 29 students, virtual reality was used for
this training. A statistically significant difference was found between the intravenous
catheter application and intravenous fluid therapy skills checklist scores of the students
in the experimental and control groups. As a result of the study, it was determined that
virtual reality application was effective in developing intravenous catheter application
and intravenous fluid therapy skills (38). Similarly, as a result of a quasi-experimental
study in which Ismailoglu and Zaybak (2017) aimed to compare the effectiveness of the
virtual reality application with the intravenous virtual simulator and the plastic arm model
in teaching intravenous catheter placement skills to nursing students, the psychomotor
skill and satisfaction scores of the students in the experimental group were higher, clin-
ical psychomotor skills and It was observed that self-confidence scores were similar in
both groups (31). Similarly, Keys et al. (2021) conducted a randomized controlled study
to determine the effectiveness of virtual reality use in cardiac resuscitation learning, it
was determined that students who received resuscitation training with virtual simulation
performed better than students who were trained only with traditional pre-simulation
preparation (23). Overall, this systematic review confirmed the educational effect of using
virtual reality in teaching nursing skills on improving students’ cognitive and learning

performance and psychomotor skills.
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5. Conclusion

It is important to ensure that nurses, who constitute the basic building block of the
health care system, are proficient in terms of knowledge and skills during their professional
training processes so that they can provide the quality care expected from them. In this
regard, as an alternative to traditional nursing education methods, virtual reality, which is
a product of today’s advancing technology, needs to be integrated into nursing education
curricula. As a result of this systematic review, it was concluded that the use of virtual
reality in nursing education has positive effects on the development of students’ know-
ledge, affective and psychomotor skills. With virtual reality, the permanence of students’
theoretical knowledge has increased and their practical skills have been strengthened by
repeating an initiative or technique. Additionally, studies have shown that students who
learn in a virtual reality environment are more motivated in acquiring knowledge and
skills. As a result, it can be said that virtual reality is an effective and useful teaching

method in nursing skill training.
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