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The use of virtual reality in teaching psychomotor skills and cognitive 

development in nursing education 
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ABSTRACT 

 

 

The effectiveness of virtual reality in teaching psychomotor skills not only enhances psychomotor abilities but also 
strengthens the cognitive development of students. According to Bloom's cognitive taxonomy, virtual reality can focus on 
analysis and synthesis processes to help students develop higher-order thinking skills. Students can gain experience in 

cognitive processes such as problem-solving and clinical reasoning through virtual reality applications while translating 
theoretical knowledge into practical applications. However, alongside these advantages, it is crucial to evaluate the challenges 
and potential disadvantages that virtual reality introduces to the educational process. Issues such as increased cognitive load, 
fear of technology, and integration problems into the academic program can adversely affect cognitive development. At the 
same time, creating an educational environment where nursing students are empowered practically and cognitively requires 
addressing specific challenges associated with technology-based educational tools. It is essential to emphasize the need for 
further methodological research and evidence-based studies better to understand virtual reality's role in nursing education. 
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Hemşirelik eğitiminde psikomotor beceri öğretiminde sanal gerçekliğin kullanımı ve bilişsel gelişim 
 

ÖZET 

 

Sanal gerçekliğin psikomotor beceri öğretimindeki etkinliği, sadece psikomotor becerileri değil, aynı zamanda öğrencinin 
bilişsel gelişimini de güçlendirebilir. Bloom'un bilişsel taksonomisine göre, öğrencilerin yüksek seviyeli düşünme becerilerini 
geliştirmeleri için sanal gerçeklik, analiz ve sentez süreçlerine odaklanabilir. Öğrenciler, sanal gerçeklik uygulamaları 
aracılığıyla teorik bilgilerini klinik uygulamaya dönüştürürken, problem çözme yetenekleri ve klinik düşünme becerileri gibi 
bilişsel süreçler üzerinde de deneyim kazanabilirler. Ancak, bu avantajların yanında, sanal gerçekliğin eğitim sürecine getirdiği 

zorlukları ve potansiyel dezavantajları da değerlendirmek kritiktir. Bilişsel yükün artması, teknoloji korkusu ve eğitim 
programına entegrasyon sorunları gibi konular, bilişsel gelişim üzerinde olumsuz etkilere neden olabilir. Aynı zamanda, 
hemşirelik öğrencileri için hem pratik hem de bilişsel açıdan güçlendirildikleri, ancak teknoloji tabanlı eğitim araçlarına yönelik 
belirli zorlukların ele alınması gerektiği bir eğitim ortamı oluşturulabilir. Bu noktada, sanal gerçekliğin hemşirelik eğitimindeki 
rolünü daha iyi anlamak için daha fazla metodolojik araştırma ve kanıt temelli çalışmalara ihtiyaç olduğunu vurgulamak 
önemlidir.  
 
Anahtar Kelimeler: Hemşirelik eğitimi, motor beceriler, sanal gerçeklik 

 
 

 

 

 

 

 
 

 

 
Geliş Tarihi: 12.01.2024                                                   Kabul Tarihi: 12.03.2024  

         
aKoç Üniversitesi, Hemşirelik Fakültesi, İstanbul, Türkiye, e-posta: tsengul@ku.edu.tr ORCID: 0000-0002-6253-2016 

 

Sorumlu yazar: Tuba Şengül e-posta: tsengul@ku.edu.tr 

 
Atıf/Citation: Şengül T. The use of virtual reality in teaching psychomotor skills and cognitive development in nursing education. Journal of Health and Life 

Sciences. 2024;6(1):48-55. 

 
 

 

 

A
rt

ic
le

 T
yp

e 
R

ev
ie

w
 



Sağlık ve Yaşam Bilimleri Dergisi, Yıl 2024, Cilt 6, Sayı 1, s.48-55                                                                   

DOI: 10.33308/2687248X.202461326                

49 
 

INTRODUCTION 

 

Psychomotor skill acquisition is one of the paramount 

components of nursing education. While simulated 

clinical practices in skill laboratory environments have 

certain significant limitations, they are widely 

recognized as among the most effective methods for 

acquiring clinical psychomotor skills. Various 
simulation scenarios are employed in clinical settings 

to integrate clinical and theoretical knowledge to attain 

proficiency levels in psychomotor skills.1 It is 

acknowledged that psychomotor skills entail a range of 

complex components, including physical movement, 

coordination, and motor abilities (such as repetition of 

application, speed, precision, and procedural 

knowledge)2. Therefore, while the development of 

psychomotor skills through traditional methods in 

laboratory/clinical practices is often considered the 

gold standard, more is needed in preparing students for 
the role of a qualified nurse due to the gap between 

theoretical knowledge and clinical application in 

education3-5. Advancements in health technology have 

paved the way for the development of virtual or 

artificial technologies to enhance students' proficiency 

in psychomotor skills. These technologies have 

facilitated the utilization of various simulation methods 

in skill laboratories to help students acquire 

competence in psychomotor skills6. Thus, it is stated 

that by integrating simulation methods created using 

virtual technology into clinical practices, significant 
contributions can be made to bridging the gap between 

theoretical knowledge and clinical application without 

creating real-life situations that would pose a 

considerable risk.4,5,7. Therefore, simulation-based 

education that reflects real-life conditions allows 

students to experience competency-based clinical and 

skill applications in a safe environment7. In this regard, 

simulation applications are utilized as a significant 

educational strategy in nursing education to develop 

clinical skills, integrate theory with practice, and avoid 

negative experiences by students7,8. Virtual reality 

(VR) is a simulation method that facilitates learning 
and initiates an innovative and modern era in 

healthcare education due to its ability to provide 

application opportunities even in the most complex and 

intricate case scenarios9. This article discusses the 

significance of utilizing virtual reality in teaching 

psychomotor skills, an essential dimension of nursing 

education. 

 

The Use of Simulation and Virtual Reality in 

Teaching Psychomotor Skills: 

  
In skill laboratories, within the scope of nursing 

education, manikins, task trainers, and live human 

actors (simulated patients) are utilized to implement 

clinical scenarios aligned with learning objectives10. 

Parallel to the latest technological advancements, in 

addition to these simulation applications, low-fidelity 

to high-fidelity simulator manikins, various computer-

based simulation software, haptic simulations, and 

virtual reality applications are commonly used today10-

12. In addition, integrating face-to-face education with 

computer-based simulation and software applications 

using the "serious games" technique is acknowledged 

as an innovative approach in health education13. 

Simulation applications, noted to be closely aligned 

with experiential learning theory in the literature, are 
highlighted to offer significant advantages such as 

providing students with experiential learning 

opportunities, enabling them to identify what could be 

done differently during application, and actively 

engaging them in skill practices1.  

  

However, in virtual reality (VR) applications, potential 

disadvantages include experiencing feelings such as 

fear of technology, increased cognitive load, 

pedophobia (fear of dolls or mannequins), and 

mannequin phobia, which can be seen as obstacles to 
learning1. On the other hand, there are organizational 

barriers such as the difficulty of integrating it into the 

nursing curriculum, equipment costs, providing 

suitable environments, and ensuring sufficient 

personnel, which limit opportunities for students to 

participate in such activities14-16.  As virtual reality 

(VR) technology continues to advance rapidly, nurse 

educators also need to have the necessary skills and 

knowledge to effectively integrate such technologies 

into a comprehensive simulation program within a 

nursing curriculum to enhance the success level of 
simulation programs17. 

 

Cognitive Development Using Virtual Reality 

 

Utilizing Virtual Reality (VR) in nursing education 

increases cognitive processes during psychomotor skill 

practices18. In a systematic meta-analysis involving 

1470 participants, VR training, based on Bloom's 

taxonomy, has shown a significant increase in practical 

knowledge among nurses and nursing students18. 

According to Bloom's theory, cognitive knowledge 

acquisition occurs in three stages: understanding, 
application, and analysis19. Bloom's taxonomy is 

widely utilized in nursing education to support the 

process of knowledge acquisition through VR while 

encouraging nursing students to think critically and 

solve problems throughout their educational journey20. 

VR encompasses educational approaches that support 

advanced cognitive abilities in Bloom's cognitive 

domains, such as creative and critical thinking, 

problem-solving, and multiple intelligences20-21. On 

the other hand, it has been noted that the realism and 

immersive nature of simulated VR environments 
enhance students' comprehension levels and learning 

capacity18. In the literature, it is indicated that 

experiencing the learning process of psychomotor 

skills through an interactive simulation development 

application enhances motivation and facilitates 

learning during skill application13. VR provides users 

numerous opportunities, such as offering an 
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innovatively and engagingly designed virtual 

environment, enabling interaction with this 

environment, and facilitating learning experiences1,15.  

 

Virtual reality is a more effective learning tool in 

nursing education than simulation-based methods21. 

Virtual patients allow nursing students to understand 

educational concepts, principles, and new information 
better cognitively21. Nursing students understand how 

to address problems appropriately during VR 

simulations and assess whether their theoretical 

knowledge is sufficient for providing patient care in 

clinical settings22.  Therefore, VR programs are 

necessary not only to supplement traditional education 

but also to enhance learning materials23. These created 

virtual environments provide an excellent opportunity 

for students to naturally encounter errors in skill 

practices, delve into deeper thinking, and enhance their 

learning17,16. Moreover, in VR applications, due to the 
opportunity for students to repeatedly practice 

psychomotor skills, their awareness of the outcomes of 

their practices increases, allowing them to gain 

experience in various clinical decision-making 

processes16. In the study conducted by Ulrich et al., it 

is emphasized that students, particularly in nursing and 

related healthcare education, achieve success, 

especially in high-risk, invasive skills17. The topic of 

how VR applications mainly affect psychomotor skills 

encompasses the neurophysiological processes of the 

brain and is explained through the development of 
procedural memory24,25. Procedural (judgment-

making) memory is a type of long-term memory that 

pertains to how a psychomotor skill is performed. For 

instance, in intramuscular injection practices, mirror 

neurons in the psychomotor cortex fire when an 

activity resulting in novel pathways occurs in a 

person's brain17. This phenomenon leads to more 

learning through practice during learning activities 

than passive observation17. By forming these new 

pathways in the brain, VR applications facilitate the 

formation of procedural memory in students, making it 

easier to retain learned content and providing 
opportunities to perform activities17. Learning a 

psychomotor skill requires the integration of cognitive 

understanding and rationale. However, students often 

focus on memorizing the steps of a skill rather than 

understanding its cognitive aspects25. In the study 

conducted by Ulrich et al.17, it was noted that students 

could gain experience in a new psychomotor skill when 

they experienced virtual reality and visualizing the 

decontamination procedure facilitated the learning 

process. According to the results of qualitative and 

quantitative studies conducted in this research, 
students' simulated reality experience was evaluated 

across three themes: learning process, learning 

efficacy, and learning activity. Positive feedback was 

obtained from students during focus group 

discussions17. 

 

The Applications of Virtual Reality in Psychomotor 

Skill Education 

 

When examining the studies conducted on virtual 

reality integrated into basic skills education, it is 

observed that they frequently focus on the acquisition 

of psychomotor and challenging invasive skills such as 

pain management, urinary and intravenous (IV) 
catheterization, tracheostomy care, nasogastric tube 

insertion, blood sampling, port catheter injection, and 

wound dressing26-38 (Table 1). When the results of these 

studies are evaluated, it is found that students exhibit 

high levels of confidence and satisfaction in their 

psychomotor and skill performance. Additionally, 

negative emotions such as fear, anxiety, and anxiety are 

found to be significantly low during applications26-37. 

Information regarding the objective assessment of the 

impact of virtual reality (VR) on the proficiency level 

of psychomotor skills is relatively limited in the 
literature1.  Although studies emphasize the positive 

outcomes of skill practices conducted with virtual 

reality (VR), it is observed that the skill performance 

scores obtained after the application are not 

specified23,29,35-38. In a systematic review conducted by 

Rourke1 evaluating the use of virtual reality (VR) in the 

acquisition of clinical psychomotor skills by student 

nurses, it was noted that while VR applications have a 

preferable potential compared to traditional simulation 

practices, there is a need to develop a common 

language and consensus regarding more concrete, 
conceptualized, and outcome-oriented approaches for 

assessing psychomotor skills and facilitating skill 

acquisition. Factors such as limited resources in skills 

laboratories and the absence of a requirement for 

practice in laboratory conditions make using virtual 

reality (VR) in teaching psychomotor skills appealing. 

Additionally, it is necessary to assess this new 

technology's feasibility and cost implications, whether 

virtual reality is supported as an educational model 

within nursing curricula, and its effectiveness as an 

educational method.   

 CONCLUSION 

Nursing education ensures competence in theoretical 

knowledge and clinical skill applications, essential for 

delivering expected quality care. In this regard, VR 

applications in nursing education are recommended 

because they can create a hands-on learning 

environment by integrating cognitive, affective, and 

psychomotor skills. VR systems allow students to 

repeat actions until the correct application is achieved, 
thereby reducing erroneous attempts in clinical 

practice and enhancing patient safety. Moreover, they 

support students' cognitive development. Although 

literature studies in this field are still in the early stages, 

findings from this review suggest that VR can offer 

significant perspectives for psychomotor skill 

acquisition, effectiveness, and contribution to 

cognitive development in the future. More evidence-

based research with high methodological quality is 

needed to strengthen confidence in this conclusion. 
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Table 1. Research using virtual reality 
Author, Year Participants Design Education and VR 

model 

Psychomotor skills Results  

Liu et al39., 2023 Nurses Systematic review study Meta-analysis. BMC 
Medical Education 

Specialized care  Effectiveness of virtual reality in nursing education 

Zhong40, 2021 

 

New graduate 

nurses 

Quasi-experimental 

study 

Traditional learning 

methods 

Specialized care Emergency response-ability: It has been stated that self-learning 

ability has increased. 

Chang41, 2021 
 

Nurses  Quasi-experimental 
study 

Traditional learning 
methods 

Special care Learning success, attitudes, satisfaction, And problem-solving 
skills are stated. 

Huang42, 

2020 
 

New graduate  

nurses 

Quasi-experimental 

study 

Traditional flipped 

learning mode 

Skill practice Decision-making, learning achievement performance, problem-

solving tendency: It was determined that meta-cognition 
tendency and classroom participation were at high levels. 

Zhong43, 2021 
 

Nurses  Randomized controlled 
trial 

Traditional education 
for three months 

Specialized care was 
discussed. 

Emergency care capacity, theoretical evaluation, technical skills, 
and Preparation issues for possible pandemics were 

Luo44, 2021 
 

New graduate 
nurses  

Quasi-experimental 
study 

Case Study Clinical reasoning; Specialty care and trust yourself; satisfaction level was 
determined. 

Chao45 ,2021 

 
Nurses A randomized 

controlled trial study. 
Nurse Education Nursing Skill 

Competence: 
The effects of an immersive 3D interactive video program on 
Improving Student 

Biyik Bayram & 
Çalışkan37, 2019 

Nursing students Randomized Controlled 
Study 

Non-immersive mobile 
VR game 

Tracheostomy care 
skills 

It has been determined that the knowledge and skill levels of 
students who use the VR game have increased. 

Butt30 et al., 2018 
 

Nursing student Randomized Controlled 
Study / Pilot Study 

Immersive touch VR 
gameplay 

Urinary catheterization 
skills 

Students working with this application stated that the application 
was exciting and fun and that their knowledge level increased. 

Edgren46 

et al., 2019 
Nursing student Randomized Controlled 

Study / Pilot Study 
Immersive touch VR 
gameplay 

Urinary catheterization 
skills 

It has been stated that the game is fun and effective in teaching. 

İsmailoğlu & 
Zaybak33, 
2018 

Nursing Students Randomized Controlled 
Study 

Non-immersive 
computer-based VR 

 
Intravenous 
catheterization skills 

It has been stated that it increases students' skills and self-
confidence and reduces their fears. 

Gu47 et al., 2017 
 

Nursing Students Randomized controlled 
trial 

Non-immersive PC-
based VR game 

Asepsis, urinary 
catheterization, and 

drug administration 

It has been stated that students' knowledge and skills have 
increased. 

Pun48 et al., 2016 
 

Nurses Randomized controlled 
trial 

Traditional learning 
methods 

Procedural Skills and 
Expertise Care 

It has been stated that the level of knowledge and skills has 
increased. 

Curl49 2016  
 

Nursing Students. Experimental Study Integrated Simulation Clinical Experiences Effectiveness of Integrated Simulation and Clinical Experiences 
Compared to Traditional Clinical Experiences for Nursing 
Students. 

Smith & 
Hamilton29, 2015 
 

Nursing Students Experimental Study Non-immersive 
computer-based VR 

Urinary catheterization 
skills 

It has been stated that application skills have increased. 

Boada50  et al., 2015 Nursing Students Randomized controlled 
trial 

Non-immersive 
computer-based VR 

Cardiopulmonary 
resuscitation 

It has been determined that the game increases student skills and 
motivation. 
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Table 1. Continues 

Author, Year Participants Design Education and VR 

model 

Psychomotor skills Results  

Tsai51 et al., 2015 

 

Nursing Students Randomized controlled 

trial 

Non-immersive 

computer-based VR 

Chronic obstructive 

pulmonary disease care 

It has been determined that the skills of students playing virtual 

reality games increase and their anxiety decreases. 

Farra52 et al.,2015 
 

  Nursing Students Quasi-experimental 
study 

Non-immersive 
computer-based VR 

Decontamination It was stated that students' skill levels in decontamination 
practices increased. 

Ulrich17 et al., 2014 

 

Nursing Students Randomized controlled 

trial 

Non-immersive 

computer-based VR 

Decontamination It was stated that students' knowledge and skills increased, and 

the knowledge was permanent. 

Chia53, 2013 
 

Nursing Students Qualitative study Non-immersive 
computer-based VR 

Chronic obstructive 
pulmonary disease care 

It was stated that the students' knowledge level on this subject 
increased, and the game was enjoyable. 

Buttussi54 et al., 

2013 
 

Nursing Students Randomized controlled 

trial 

Non-immersive 

computer-based VR 

Cardiopulmonary 

resuscitation 

As a result of the research, it was stated that students' knowledge 

and skills increased. 

Roh55, 2013 
 

Nurses Randomized controlled 
trial 

Mannequin-based 
simulation with 
SimMan 

special care Information; self-sufficiency; satisfaction 

Luctkar56 et al., 

2012 

Nursing Students Experimental study Non-immersive 

computer-based VR 

Intravenous drug 

infusion 

It was stated that students' self-confidence increased 

Mosalanejad57 et 
al.,2012 

Nursing Students Quasi-experimental 
study 

Non-immersive 
computer-based VR 

Basic nursing skills It was stated that skill points increased 

Wilfong58, 2011 

 

Nurses Randomized controlled 

trial 

Traditional learning 

methods 

Basic nursing skills It has been stated that successful intravenous catheter 

applications and the number of attempts decreased. 

Tsai35 et al., 2008 
 

Nurses Quasi-experimental 
study 

Non-immersive 
computer-based VR 

Port catheter injection It was stated that the knowledge and skill levels of nurses 
increased. 

Tsai59 et al., 2008 

 

Nursing Students Randomized controlled 

trial 

Non-immersive 

computer-based VR 

Intravenous 

catheterization skills 

Participants reported a decrease in the frequency of errors and 

procedure time with intravenous catheter application. 

Engum36 et al., 
2003 

Nursing Students Randomized controlled 
trial 

Non-immersive 
computer-based VR 

Intravenous 
catheterization skills 

It was stated that there was an increase in the knowledge scores 
of students who used the VR method. 

Chang60, 2002 

 

Nurses Randomized controlled 

trial 

Conventional teaching 

method with a plastic 
arm 

skill practice It has been stated that experience increases intravenous 

cannulation performance in VR learning. 

Reznek61 2002  
 

Nurses Simulator virtual reality 
intravenous 

Intravenous insertion 
simulator 

Evaluation of the educational effectiveness of a virtual reality 
intravenous insertion simulator. 
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