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ABSTRACT   
Object.ve: Th%s study a%med to evaluate the effect of v%rtual real%ty-based hand hyg%ene tra%n%ng on nurs%ng students’ knowledge, 
att%tudes, bel%efs, and behav%ors regard%ng hand hyg%ene. 
Method: A quas%-exper%mental study us%ng a s%ngle-group pretest-posttest des%gn was conducted w%th 102 nurs%ng students. Data 
were collected us%ng the Demograph%c Informat%on Form, the Soc%al Handwash%ng Knowledge Scale, the Soc%al Handwash%ng 
Att%tude Scale, the Hand Hyg%ene Bel%ef Scale, and the Hand Hyg%ene Pract%ce Inventory. The Cronbach’s alpha coeff%c%ents of the 
scales were found to be at an acceptable level of rel%ab%l%ty. Students rece%ved tra%n%ng v%a v%rtual real%ty dev%ces us%ng the “Tork VR 
Clean Hands Tra%n%ng” appl%cat%on, wh%ch %ncluded %nteract%ve scenar%os and educat%onal v%deos cover%ng rout%ne and cl%n%cal hand 
hyg%ene pract%ces. 
Results: Stat%st%cally s%gn%f%cant d%fferences were found between the pre-test and post-test scores on the Soc%al Handwash%ng 
Att%tude Scale, the Hand Hyg%ene Pract%ce Inventory, the Hand Hyg%ene Bel%ef Scale, and the “%mportance of hand hyg%ene” subscale 
(p<0.05). Strong, pos%t%ve correlat%ons were %dent%f%ed between the pretest scores of the Soc%al Handwash%ng Att%tude Scale and the 
Hand Hyg%ene Pract%ce Inventory, as well as between the Hand Hyg%ene Bel%ef Scale and %ts subd%mens%onal score (p<0.001). 
Conclus.on: It was concluded that v%rtual real%ty-based hand hyg%ene educat%on pos%t%vely %nfluences students’ knowledge, att%tudes, 
bel%efs, and pract%ces regard%ng hand hyg%ene and may serve as an effect%ve, %nnovat%ve, and pract%cal educat%onal method that 
supports the learn%ng process %n nurs%ng educat%on. The f%nd%ngs support the use of v%rtual real%ty %n hand hyg%ene educat%on. 
Keywords: Hand Hyg%ene, Nurs%ng Educat%on, Nurs%ng Students, V%rtual Real%ty 
 
ÖZ  
Amaç: Bu çalışma, sanal gerçekl%k temell% el h%jyen% eğ%t%m%n%n hemş%rel%k öğrenc%ler%n%n el h%jyen%ne %l%şk%n b%lg%, tutum, %nanç ve 
davranışları üzer%ndek% etk%s%n% değerlend%rmey% amaçlamıştır. 
Yöntem: Tek grup ön test-son test tasarımlı yarı deneysel çalışma, 102 hemş%rel%k öğrenc%s%yle yürütülmüştür. Ver%ler; Tanımlayıcı 
B%lg% Formu, Sosyal El Yıkama B%lg% Ölçeğ%, Sosyal El Yıkama Tutum Ölçeğ%, El H%jyen% İnanç Ölçeğ% ve El H%jyen% Uygulama 
Envanter% %le toplanmıştır. Ölçekler%n Cronbach alfa katsayılarının kabul ed%leb%l%r güven%rl%k düzey%nde olduğu bel%rlenm%şt%r. 
Öğrenc%lere, rut%n ve kl%n%k el h%jyen% uygulamalarını kapsayan etk%leş%ml% senaryolar ve eğ%t%c% v%deolar %çeren “Tork VR Clean 
Hands Tra%n%ng” uygulaması kullanılarak sanal gerçekl%k c%hazları aracılığıyla eğ%t%m ver%lm%şt%r. 
Bulgular: Sosyal El Yıkama Tutum Ölçeğ%, El H%jyen% Uygulama Envanter%, El H%jyen% İnanç Ölçeğ% ve “el h%jyen%n%n önem%” alt 
boyutunun ön test-son test puanları arasında %stat%st%ksel olarak anlamlı farklılıklar bulunmuştur (p<0,05). Sosyal El Yıkama Tutum 
Ölçeğ% %le El H%jyen% Uygulama Envanter% ön test puanları arasında ve El H%jyen% İnanç Ölçeğ% %le alt boyutu arasında güçlü, poz%t%f 
korelasyonlar bel%rlenm%şt%r (p<0,001). 
Sonuç: Sanal gerçekl%k temell% el h%jyen% eğ%t%m%n%n öğrenc%ler%n el h%jyen%ne %l%şk%n b%lg%, tutum, %nanç ve uygulamalarını olumlu 
etk%led%ğ% ve hemş%rel%k eğ%t%m%nde öğrenme sürec%n% destekleyen etk%l%, yen%l%kç% ve uygulanab%l%r b%r eğ%t%m yöntem% olab%leceğ% 
sonucuna ulaşılmıştır. Bulgular, sanal gerçekl%ğ%n el h%jyen% eğ%t%m%nde kullanımını desteklemekted%r. 
Anahtar Kel.meler: El H%jyen%, Hemş%rel%k Eğ%t%m%, Hemş%rel%k Öğrenc%ler%, Sanal Gerçekl%k 
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INTRODUCTION  

Hand hyg)ene )s a globally )mportant )nfect)on prevent)on and control method. It )s also the most )mportant and least expens)ve 

strategy for reduc)ng harm from healthcare-assoc)ated )nfect)ons (Centers for D)sease Control and Prevent)on [CDC], 2021). 

Nurses, as one of the ma)n actors )n healthcare, assume s)gn)f)cant respons)b)l)ty for hand hyg)ene pract)ces. However, 

research shows that nurses and nurs)ng students lack suff)c)ent knowledge and sk)lls )n hand hyg)ene (Abate & Sal)h, 2024; 

Fernandes et al., 2024). Prevent)ng hand hyg)ene-related )nfect)ons should be a pr)or)ty for health care organ)zat)ons. The 

World Health Organ)zat)on (WHO) reports that seven out of 100 pat)ents w)ll acqu)re at least one healthcare-assoc)ated 

)nfect)on, w)th the r)sk doubl)ng and )ncreas)ng 20-fold )n low- and m)ddle-)ncome countr)es (World Health Organ)zat)on 

[WHO], 2022). Infect)on prevent)on and control )ntervent)ons can reduce )nfect)ons by 70%. Therefore, health costs are also 

reduced (Tomczyk et al., 2022). All healthcare personnel )nvolved )n pat)ent care, )nclud)ng nurs)ng students, should clean 

the)r hands properly (Fernandes et al., 2024; Martos-Cabrera et al., 2019). Proper hand hyg)ene )s ensured when each step 

outl)ned )n the WHO's 2009 "F)ve Moments for Hand Hyg)ene" document )s correctly )mplemented (WHO, 2009). 

Cl)n)cal sk)lls are an )mportant part of nurs)ng educat)on and nurs)ng pract)ce. Trad)t)onal educat)on methods are 

effect)ve for teach)ng theoret)cal knowledge and bas)c pr)nc)ples of hand hyg)ene; however, they have l)m)tat)ons )n 

develop)ng pract)cal sk)lls. In recent years, v)rtual real)ty (VR) technology has come to the fore as an )nnovat)ve approach )n 

health educat)on (Fernandes et al., 2024). 

VR )s a s)mulat)on tool that allows the )nd)v)dual to feel as )f they are really )n the v)rtual env)ronment and )nteract 

w)th )t us)ng three-d)mens)onal computer technology (Parsons et al., 2017). In a computer-generated art)f)c)al world, users 

exper)ence a k)nd of real l)fe through )mag)ng equ)pment worn on the)r bod)es or by enter)ng var)ous dev)ces (Plotzky et al., 

2023). VR systems allow the creat)on of v)rtual scenar)os that are very close to the real world and thus enable control of many 

sensory cues, such as v)s)on, hear)ng, motor coord)nat)on, and balance. The )nd)v)dual can )nteract w)th other objects )n th)s 

v)rtual env)ronment. In the last decade, VR appl)cat)ons have ga)ned )mportance )n nurs)ng educat)on and research (Chen et 

al., 2020; Efend) et al., 2023; L)u et al., 2023; Ma et al., 2024; Mäk)nen et al., 2023; Plotzky et al., 2023; Saab et al., 2021; 

Shorey & Ng, 2021). 

VR technology )s recogn)zed as a new and effect)ve learn)ng tool )n health educat)on. For nurs)ng students, VR 

s)mulat)ons offer pract)cal appl)cat)ons that are closest to real-world exper)ence. Th)s g)ves students real-world exper)ence 

wh)le at the same t)me prov)d)ng the freedom to make m)stakes and the opportun)ty to learn safely from these m)stakes (Bodur 

et al., 2024; Chen et al., 2020; Efend) et al., 2023; L)u et al., 2023; Ma et al., 2024; Mäk)nen et al., 2023; Plotzky et al., 2023; 

Saab et al., 2021; Shorey & Ng, 2021). 

VR s)mulat)ons also offer students the opportun)ty to )ntegrate theoret)cal knowledge w)th pract)cal sk)lls. The use 

of VR )n hand hyg)ene educat)on allows students to pract)ce )n d)fferent scenar)os wh)le learn)ng hyg)ene protocols 

)nteract)vely (Fernandes et al., 2024; Gaste)ger et al., 2024; Plotzky et al., 2023). Students apply the)r theoret)cal knowledge 

of hand hyg)ene through VR s)mulat)ons, thereby )mprov)ng the)r understand)ng and appl)cat)on of th)s knowledge. Th)s 
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makes the learn)ng process more effect)ve and helps students remember the )nformat)on long-term (Bodur et al., 2024; Chen 

et al., 2020; Fernandes et al., 2024; Gaste)ger et al., 2024; L)u et al., 2023; Plotzky et al., 2023; Saab et al., 2021; Shorey & 

Ng, 2021). It )s )mportant for nurses, who are the most numerous among health profess)onals and who most often encounter 

or care for pat)ents and healthy )nd)v)duals, to adopt handwash)ng att)tudes and behav)ors. Nurs)ng students, who are the 

nurses of the future, should acqu)re handwash)ng sk)lls )n the cogn)t)ve, affect)ve, and psychomotor doma)ns (Bayram et al., 

2019). A study concluded that knowledge, att)tude, and pract)ce regard)ng hand hyg)ene are )nsuff)c)ent )n healthcare sett)ngs 

(Dem)ray et al., 2022). The acqu)s)t)on of th)s sk)ll and )ts transformat)on )nto an att)tude should be ensured at the student 

stage. Students' understand)ng of the )mportance of handwash)ng dur)ng nurs)ng educat)on and )ts transfer to the work)ng 

env)ronment )s a key step )n prevent)ng nosocom)al )nfect)ons. Therefore, )t )s necessary to mon)tor nurs)ng students' behav)or 

to ensure compl)ance w)th hand hyg)ene. Many factors affect compl)ance w)th hand hyg)ene (lack of knowledge, mot)vat)on, 

and exper)ence )n hand hyg)ene; negat)ve att)tudes towards hand hyg)ene; )nsuff)c)ent personnel; excess)ve workload; 

)nadequate equ)pment and mater)als for hand hyg)ene; hand )rr)tat)on and allerg)es, etc.). In add)t)on to these env)ronmental 

factors, many of them are )nd)v)dual factors, such as knowledge, bel)efs, att)tudes, and percept)ons. Determ)n)ng these factors 

)s )mportant for )ncreas)ng compl)ance w)th hand hyg)ene. In add)t)on, assess)ng nurs)ng students' att)tudes toward 

handwash)ng w)ll help )dent)fy factors that affect nurses' handwash)ng pract)ces and those who w)ll prov)de future care. For 

th)s reason, )t )s very )mportant to ra)se awareness of proper handwash)ng and re)nforce the)r knowledge to )nst)ll handwash)ng 

behav)ors among students who are open to learn)ng and development, thereby foster)ng pos)t)ve att)tudes (Bayram et al., 

2019; Dem)ray et al., 2022).  

When the nat)onal and )nternat)onal l)terature was rev)ewed, no stud)es were found that reported hand hyg)ene 

tra)n)ng us)ng VR s)mulat)ons w)th nurs)ng students. However, there are stud)es )n wh)ch VR hand hyg)ene tra)n)ng was 

performed on d)fferent samples. In Japan, VR cl)ps w)th pat)ent v)ews were developed to encourage compl)ance w)th hand 

hyg)ene )n health care sett)ngs. In a p)lot study of 20 nurses and 5 nurse ass)stants, all part)c)pants reported that the VR 

exper)ence )ncreased awareness of the 5 Moments for Hand Hyg)ene (Hag)ya et al., 2024). In another cross-sect)onal study 

conducted )n South Korea, un)vers)ty students (n=150) were )ncluded )n a 2-week, 5-m)nute VR handwash)ng program. The 

study found that VR appl)cat)ons )ncreased handwash)ng )ntent)ons (Cho) & Noh, 2020). In th)s context, the a)m of the study 

was to evaluate the effect of v)rtual real)ty-based hand hyg)ene tra)n)ng on nurs)ng students' knowledge, att)tudes, bel)efs, and 

behav)ors related to hand hyg)ene.  

Research Quest3ons 

1. Does hand hygiene training with virtual realite increase nursing students' hand hygiene knowledge test scores? 

2. Does hand hygiene training with virtual realite increase nursing students' hand hygiene attitude test scores? 

3. Does hand hygiene training with virtual realite increase nursing students' hand hygiene belief test scores? 

4. Does hand hygiene training with virtual realite increase nursing students' hand hygiene practice test scores? 

METHODS   

Research Des3gn  

The research )s a one-group pretest-posttest educat)onal )ntervent)on study. 
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Sett3ng 

The study was conducted at the Ege Un)vers)ty Faculty of Nurs)ng between January 2023 and December 2023. The data were 

collected between January and March 2023. 

Population and Sample  

The population of the study consisted of a total of 936 students studying at Ege University Faculty of Nursing in the 2022-

2023 academic year (2nd grade (n=346), 3rd grade (n=306), and 4th grade (n=284)). The sample of the study was calculated 

by power analysis using the G*Power 3.1.9.7 program. As a result of the power analysis based on a similar study conducted 

previously for the research to be designed as an experimental group, the number of samples determined for power was 

calculated as 102 when the power of 0.95 was taken as bidirectional, effect size 0.5, and Standard deviation 0.05. Considering 

the voluntary participation of the students in the study and the possibility of droppin gout of the study, it was decided to 

include at least 110 students for each group in the study. During the research process, eight students left the study. The study 

was completed with 102 students who met the inclusion criteria. 

Inclusion Criteria 

• To be a 2nd, 3rd, or 4th year student at Ege University Faculty of Nursing 

• To have participated in applied courses.  

• To have practiced in hospital and public health fields  

• Not having a previously known psychological disorder 

• No visual or hearing loss 

• To be open to communication and cooperation 

• Not having a mental problem 

• To volunteer to participate in the study 

• Participating in the entiretraining 

• Signing the informed consent form 

Exclusion Criteria 

• Being a 1st year student at Ege University Faculty of Nursing (1st yearstudents of Ege University Faculty of 

Nursing were not included in the study because they did not take practical courses).  

• Students who did not meet the inclusion criteria and students who did not give written consent for participation in 

the study were excluded from the study. 

Data Collect3on Tools  

In the study, data were collected us)ng a 3-quest)on descr)pt)ve )nformat)on form )nclud)ng age, gender, and class, the Soc)al 

Hand wash)ng Knowledge Scale (SHWKS), the Soc)al Hand wash)ng Att)tude Scale (SHWAS), the Hand Hyg)ene Bel)ef 

Scale (HHBI), and the Hand Hyg)ene Pract)ce Inventory (HHPI). 

Descr2pt2ve Informat2on Form: It )s a 3-quest)on form )nclud)ng age, gender, and class var)ables (Kayar et al., 2020; Şensoy, 

2021). 
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Soc2al Hand wash2ng Knowledge Scale (SHSWK): The scale developed by Üner et al. (2009), wh)ch )ncludes a total of 8 

quest)ons evaluat)ng the part)c)pant's knowledge on "soc)al hand wash)ng," has a 3-po)nt L)kert (agree, d)sagree, noop)n)on) 

structure. The answers that are accepted as correct for the SHSWK are "d)sagree" for 1, 3, 4, 6, and "agree" for 2, 7, 5, and 8. 

Part)c)pants were g)ven 1 po)nt for each correct answer, and the scales cores were found by d)v)d)ng the total po)nts they 

rece)ved by the number of quest)ons and calculat)ng the results out of 100. The m)n)mum score that can be obta)ned from th)s 

scale )s 0, and the max)mum score )s 16. The Cronbach Alpha rel)ab)l)ty coeff)c)ent value of the scale )s 0.639. In th)s study, 

the Cronbach Alpha rel)ab)l)ty coeff)c)ent value )s 0.62 (Üner et al., 2009). 

Soc2al Hand wash2ng Att2tude Scale (SHWAS): The 21-quest)on scale developed by Üner et al. (2009), wh)ch evaluates the 

att)tudes of the part)c)pants, has a 3-po)nt L)kert (always, somet)mes, never) structure. The answers accepted as correct for 

SHWAS; "always" for propos)t)ons 1, 2, 4, 5, 7, 9, 10, 12, 13, 15, 16, 17, 18, 20, 21; and "never" for propos)t)ons 3, 6, 8, 11, 

14, and 19 were evaluated as pos)t)ve att)tudes (1 po)nt). Part)c)pants were g)ven 1 po)nt for each correct answer they gave to 

the att)tude quest)ons, and the scale scores were calculated by d)v)d)ng the total po)nts they rece)ved by the number of 

quest)ons and evaluat)ng the results out of 100 po)nts. The m)n)mum score that can be obta)ned from th)s scale )s 0, and the 

max)mum score )s 44 (Üner et al., 2009). 

Hand Hyg2ene Pract2ce Inventory (HHPI): The HHPI developed by Van de Mortel (2009) was adapted )nto Turk)sh by 

Karadağ et al. (2016), and a val)d)ty and rel)ab)l)ty study was conducted. It )s a 5-po)nt L)kert-type scale cons)st)ng of 14 

)tems and scored as never=1, somet)mes=2, often=3, most of the t)me=4, always=5. The total score of HHPI )s between 14 

and 70, and a h)gh scale score )nd)cates that the personal ways performs hand hyg)ene pract)ces. The Cronbach alpha )nternal 

cons)stency coeff)c)ent of the scale )s 0.80. The val)d)ty study of the scale was carr)ed out by Karadağ w)th 340 un)vers)ty 

students, and the )nternal cons)stency rel)ab)l)ty coeff)c)ent of the scale was 0.85 and the test-retest rel)ab)l)ty was 0.60. The 

factor structure obta)ned from the HHPI was s)m)lar to the factor structure of the or)g)nal )nventory. The m)n)mum score that 

can be obta)ned from the )nventory )s 14, and the max)mums core )s 70 (Karadag et al., 2016; Van de Mortel, 2009). 

Hand Hyg2ene Bel2ef Scale (HHBS): Van de Mortel's (2009) EHI was adapted )ntoTurk)sh by Karadağ et al. (2016), followed 

by a val)d)ty and rel)ab)l)ty study. The or)g)nal scale cons)sts of a total of 23 )tems, )nclud)ng hand hyg)ene bel)efs (20 )tems) 

and percept)ons of the )mportance of hand hyg)ene (3 )tems). It )s a 5-po)nt L)kert-type scale scored as strongly d)sagree=1, 

d)sagree=2, not sure=3, agree=4, strongly agree=5. The Cronbach alpha )nternal cons)stency coeff)c)ent of the scale )s 0.80. 

The total score of the HHAS var)es between 22 and 110, and a h)gh score )nd)catest hat the person has a pos)t)ve bel)ef about 

hand hyg)ene. Karadağ conducted the val)d)ty study of the scale w)th 340 un)vers)ty students, y)eld)ng an )nternal cons)stency 

rel)ab)l)ty coeff)c)ent of 0.76 and a test-retest rel)ab)l)ty of 0.66. In the evaluat)on, )t was determ)ned that the number of factor 

)tems d)d not overlap w)th the or)g)nal scale. After analyz)ng the f)t )nd)ces obta)ned from the conf)rmatory factor analys)s, )t 

was concluded that the two-factor structure of the EHI )s not appropr)ate for the Turk)sh scale, thus result)ng )n the Turk)sh 

vers)on of the EHI be)ng cons)dered a s)ngle-factor. As a result, the Hand Hyg)ene Bel)ef Scale, cons)st)ng of 22 )tems and 2 

subscales, was obta)ned. These subscales are Hand Hyg)ene Importance ()tems 1, 2, 3, 4, 6, 7, 7, 9, 11, 12, 13, 14, 15, 21, and 

22), cons)st)ng of 14 )tems, and Bel)ef ()tems 5, 8, 10, 16, 17, 18, 19, and 20), cons)st)ng of 8 )tems (Karadag et al., 2016; Van 

de Mortel, 2009). 

The )nternal cons)stency of the measurement tools used )n the study was assessed us)ng Cronbach’s alpha. Rel)ab)l)ty 

analyses were conducted by )nclud)ng all scale )tems, and the SPSS program was used for the analyses. 
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In th)s study, Cronbach’s alpha for the SHSWK was found to be 0.448. Th)s value )nd)cates that the scale has low 

)nternal cons)stency. Upon exam)n)ng )tem-total correlat)ons, )t was determ)ned that some )tems showed a weak relat)onsh)p 

w)th the scale, for the SHWAS was calculated as 0.874, )nd)cat)ng that the scale possesses h)gh )nternal cons)stency, for the 

HHBS was found to be 0.916, and )t was determ)ned that the scale possesses excellent )nternal cons)stency, for the HHPI was 

calculated as 0.948, and th)s result )nd)cates that the scale )s h)ghly rel)able. Cronbach’s alpha coeff)c)ents of 0.70 or h)gher 

are cons)dered acceptable, 0.80 or h)gher are cons)dered good, and 0.90 or h)gher are cons)dered excellent )nd)cators of 

)nternal cons)stency. Accord)ngly, )t was determ)ned that the major)ty of the scales used )n the study are h)ghly rel)able, but 

the )nternal cons)stency of the knowledge scale )s low. 

VR Dev2ces: In th)s study, a VR dev)ce (Samsung Gear VR BOX 3.0-South Korea) was used for nurs)ng students dur)ng the 

hand hyg)ene tra)n)ng process. The dev)ce )s compat)ble w)th 4-6-)nch-screen smart mob)le phones. The dev)ce, wh)ch )s 

act)vated w)th the appl)cat)on )nstalled on smart mob)le phones, d)v)des the )mage)n to two equal W)ndows and offers the 

v)sor range requ)red for panoram)c v)s)on. It conta)ns a)r outlets capable of d)ss)pat)ng the heatem)tted by mob)le phones. 

Dur)ng use, there )s no need for any power or connect)on un)t other than the mob)le phone. The d)stance between the mob)le 

phone and the lens can be adjusted. A VR dev)ce cons)sts of a headset, a smart mob)le phone compat)ble w)th the headset, 

and a remote control. After the headset )s attached to the )nd)v)dual, )t can be adjusted accord)ng to the )nd)v)dual. In order to 

use the VR dev)ce, the Tork VR Clean Hands Tra)n)ng appl)cat)on ava)lable )n the AppStoreand Google Play Storemust be 

downloaded to the smart mob)le phone (https://play.google.com/store/apps/deta)ls?)d=com.ess)ty.Fus)onVR&gl=TR) (E)chel 

et al., 2022). After the appl)cat)on )s downloaded, each t)me the smart mob)le phone )s placed on the VR dev)ce, the 360-

degree )mage appears on the screen spontaneously. S)nce watch)ng v)deos w)th VR glasses requ)res an )nternet connect)on, 

the )nternet connect)on should not be )nterrupted dur)ng use. The follow)ng steps were followed to open the v)deo show )nto 

the students:   

1. The smart mobile phone was placed on the VR device. 

2. The VR device is stuck in the head. 

3. The Tork VR Clean Hands Training application was selected from the menu. 

4. The video was started by clicking "Play". 

Data Collect3on  

Appl2cat2on of Quest2on Forms (Pretest) 

The data were collected from the students who met the research cr)ter)a by us)ng the face-to-face quest)on na)retechn)que and 

)n the form of quest)ons and answers. F)rstly, the purpose of the study was expla)ned, and wr)tten )nformed consent was 

obta)ned. Descr)pt)ve )nformat)on form was appl)ed to all students )n the )ntervent)on and control groups. The students who 

agreed to part)c)pate )n the study were adm)n)stered SHWKS to evaluate the level of knowledge, SHWAS to evaluate att)tude 

and behav)or, HHBS and HHPI. 

Educat2on In2t2at2ve 

The tra)n)ng )s based on the Tork VR Clean Hands Tra)n)ng appl)cat)on )n the AppStore and Google Play Store developed by 

Ess)ty, wh)ch )s used w)th the VR dev)ce and offers pract)cal tra)n)ng for health care personel to )mprove hand hyg)ene 

https://play.google.com/store/apps/details?id=com.essity.FusionVR&gl=TR
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compl)ance accord)ngto WHO's 5 hand hyg)ene are a sand CDC (Centers for D)sease Control and Prevent)on) gu)del)nes. The 

tra)n)ng focuses on gam)f)ed, correct hand hyg)ene techn)ques. In the game, one can choose to be a nurse or a phys)c)an 

(F)gure 1). Nurs)ng students chose the nurse part. 

 

F3gure 1. Images of Tork VR Clean Hands Tra)n)ng Appl)cat)on 

In the scenar)o, a br)ef descr)pt)on of the correct techn)que of hand hyg)ene and the f)ve )nd)cat)ons for hand hyg)ene 

after WHO were presented to the part)c)pants. After choos)ng the profess)on (phys)c)an or nurse), the three v)rtual pat)ent 

rooms were entered. In a var)ety of cl)n)cal-pract)cal s)tuat)ons, the part)c)pant had to )dent)fy the correct )nd)cat)on and 

sequence of hand hyg)ene and use of protect)ve gloves. An )mmed)ate warn)ng appeared, )f a measure was forgotten. After 

complet)on of the scenar)os, the appl)cat)on d)rectly evaluated the s)tuat)ons and gave feedback by creat)ng an adherence score 

)n percent. Although tak)ng place )n a v)rtual world, a ser)es of real-l)fe s)tuat)ons are encountered, and hand hyg)ene )s 

pract)ced us)ng hands. Before the tra)n)ng, a presentat)on on how to use the VR appl)cat)on was made. F)rstly, )nformat)on 

about hand hyg)ene and an explanat)on about the use of VR dev)ces and tra)n)ng appl)cat)ons were presented, and then the 

v)deo was watched. In the tra)n)ng: the normal sk)n flora, hand hyg)ene, )nd)cat)ons for hand hyg)ene, types of hand hyg)ene 

(soc)al handwash)ng and techn)que, hyg)en)c handwash)ng and techn)que, hand d)s)nfect)on and techn)que, surg)cal 

handwash)ng and techn)que), factors that h)nder hand hyg)ene, and nurses’ adherence to hand hyg)ene and strateg)es to 

)mprove adherence. A hand hyg)ene brochure was g)ven to students after the tra)n)ng. V)rtual real)ty-based hand hyg)ene 

tra)n)ng took place )n a total of 3 sess)ons between January and March 2023, w)th each part)c)pant attend)ng once. The tra)n)ng 

took place one full day between 09.30 and 17.00. There were a total of 6-10 students )n each sess)on. The students were 

contacted by telephone the day before the tra)n)ng day and )nv)ted to the Ege Un)vers)ty Faculty of Nurs)ng Meet)ng Hall, 

where the tra)n)ng would be held. Before the tra)n)ng, the hall was made su)table (seat arrangement, appropr)ate l)ght)ng, 

amb)ent temperature, sound, preparat)on of tra)n)ng mater)als, computer, and other aud)o v)sual tra)n)ng tools). The tra)n)ng 

was completed )n a s)ngle sess)on last)ng a total of 90 m)nutes. The top)cs )n the tra)n)ng program were g)ven )n order, and 

the quest)ons of the part)c)pants were answered and the)r feedback was rece)ved. The research )mplementat)on scheme )s 

shown )n F)gure 2. 
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F3gure 2. Research Implementat)on Scheme 

Appl2cat2on of Quest2on Forms (Post Test) 

In order to evaluate the effect)veness of the tra)n)ng, the post-test was adm)n)stered to the students three weeks after the 

tra)n)ng. The students who would part)c)pate )n the tra)n)ng were rem)nded of the place and t)me of the tra)n)ng by telephone 

one day before the post-test. In the post-test, the students )n the )ntervent)on group were adm)n)stered the SHWKS, SHWAS, 

HHBS, and HHPI measurement tools aga)n. 

Dependentand Independent Var3ables 

The dependent var)ables of the study were nurs)ng students' hand wash)ng knowledge, att)tude, bel)ef, and behav)or scores, 

and the )ndependent var)able was VR-based hand wash)ng tra)n)ng. 

Data Analys3s 

The IBM SPSS 22 program was used for stat)st)cal analyses wh)le evaluat)ng the f)nd)ngs obta)ned from the study. Wh)le 

evaluat)ng the study data, the su)tab)l)ty of the parameters for a normal d)str)but)on was evaluated by the Shap)ro-W)lks test. 

In add)t)on to descr)pt)ve stat)st)cal methods (mean, Standard dev)at)on, and frequency), a one-way ANOVA test was used )n 

the evaluat)on of quant)tat)ve data show)ng a normal d)str)but)on between more than two groups, and Bonferron) correct)on 

was used to determ)ne the group caus)ng the d)fference. The Kruskal-Wall)s test was used )n the evaluat)on of quant)tat)ve 
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data that d)d not show a normal d)str)but)on between more than two groups, and the Mann-Wh)tney U test was used to 

determ)ne the group caus)ng the d)fference. S)gn)f)cance was evaluated at the p<0.05 level. 

Eth3cal Cons3derat3ons 

Before start)ng the study, eth)cal perm)ss)on was obta)ned from the Sc)ent)f)c Research and Publ)cat)on Eth)cs Comm)ttee of 

Ege Un)vers)ty w)th the number E-27344949-100-1066931. Wr)tten perm)ss)on was obta)ned from the dean of the Faculty of 

Nurs)ng at Ege Un)vers)ty for data collect)on. For the conduct of the study, the part)c)pants were expla)ned )n deta)l about the 

research, and voluntar)ness and conf)dent)al)ty were taken as the bas)s for part)c)pat)on )n the study. Part)c)pants were 

)nformed about ensur)ng the secur)ty of the )nformat)on obta)ned, and the)r wr)tten perm)ss)on was obta)ned. Tra)n)ng and 

data collect)on procedures were carr)ed out at the t)me when the students were ava)lable. Data were collected anonymously. 

The students )n the )ntervent)on group were asked to ass)gn a pseudonym )n order to apply the post-test, and they were 

)nstructed to perform the post-test by )nd)cat)ng the same pseudonym. For the scales used )n the study, wr)tten perm)ss)on was 

obta)ned from the authors who tested the val)d)ty and rel)ab)l)ty of the scales. 

RESULTS 

The mean age of the part)c)pants was 22.14±1.542 (m)n:20, max:32). It was seen that 70.6% of the part)c)pants were female 

(n=72) and 28.4% were male (n=29). Of the part)c)pants, 32.4% were )n the second grade (n=33), 33.3% were )n the th)rd 

grade (n=34), and 34.3% were )n the fourth grade (n=35) (Table 1).  

Table 1. D)str)but)on of Scale Scores Accord)ng to Descr)pt)ve Character)st)cs of Nurs)ng Students (N=102) 

 
Descr$pt$ve 

Features 
 

n 
 

% 

Test and p value 

SHWKS HHPI SHWAS HHBS 

HHBS 
HandHyg$ene 
Importance 

subd$mens$on 

HHBS Bel$ef 
subd$mens$on 

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test 

Age 
20 
21 
22 
23 
24 
25 
32 

 
7 
28 
37 
15 
11 
3 
1 

 
6.9 
27.5 
36.3 
14.7 
10.8 
2.9 
1.0 

KW= 
6.175 
df= 6 

p= 0.404 

KW= 
4.402 
df=6 

p= 0.622 

KW= 
5.121 
df=6 

p=0.528 

KW= 
14.334 
df= 6 

p= 0.026 

F=1.920 
p=0.085 

KW= 
16.837 
df= 6 

p= 0.010 

F= 3.839 
p= 0.002 

KW= 
5.748 
df= 6 

p= 0.452 

KW= 
16.995 
df=6 

p=0.009 

KW= 
5.760 
df=5 

p=0.451 

KW= 
3.868 
df=6 

p=0.695 

KW= 
6.189 
df=6 

p=0.402 

Gender 
Female 
Male 

 
72 
29 

 
70.6 
28.4 

U= 
1027.500 
p=0.900 

U= 
1028.500 
p=0.902 

U= 
989.000 
p=0.672 

U= 
1042.500 
p=0.990 

U= 
780.000 
p= 0.047 

U= 
995.000 
p=0.711 

U= 
1029.000 
p=0.910 

U= 
968.500 
p=0.570 

U= 
980.500 
p=0.633 

U= 
954.000 
p=0.497 

U= 
807.000 
p=0.074 

U= 
763.000 
p=0.035 

Class 
2nd 
3th 
4th* 

 
33 
34 
35 

 
32.4 
33.3 
34.3 

KW= 
0.525 
df= 2 

p= 0.769 

KW=4.280 
df= 2 

p= 0.118 

KW= 
4.560 
df= 2 

p= 0.102 

KW= 
12.119 
df= 2 

p= 0.002 

KW= 
12.998 
df= 2 

p= 0.002 

F= 7.345 
p= 0.001 

F= 3.728 
p= 0.027 

KW= 
5.073 
df= 2 

p= 0.079 

KW= 
22.355 
df=2 

p=0.000 

F=2.858 
p=0.648 

KW= 
0.642 
df=2 

p=0.726 

F=0.592 
p=0.724 

  p<0.05, *Bonferron/ test, KW:Kruskal Wall/s Test/, U: Mann-Wh/tney U Test/, F:Anova Test/ 

Accord)ng to the age var)able of nurs)ng students, there was a s)gn)f)cant d)fference )n the HHBS pre-test (p=0.002), 

the )mportance of the hand hyg)ene sub-d)mens)on of the HHBS pre-test (p=0.009), the HHPI post-test (p=0.026), and the 

SHWAS post-test (p=0.010) (p<0.05). In add)t)on, accord)ng to the gender var)able of nurs)ng students, there was a s)gn)f)cant 

d)fference (p<0.05) )n SHWAS pre-test (p=0.047) and the HHBS bel)ef sub-d)mens)on post-test (p=0.035). However, a 

s)gn)f)cant d)fference was found )n the HHPI post-test (p=0.002), SHWAS pre-test (p=0.002), SHWAS post-test (p=0.001), 

HHBS pre-test (p=0.027), and HHBS hand hyg)ene )mportance sub-d)mens)on pre-test (p=0.000) accord)ng to the class 
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var)able (p<0.05). The Bonferron) correct)on for the grade var)able showed that the d)fference or )g)nated from the 4th grade 

students (Table 1). 

The mean scores of the part)c)pants on the scales are shown )n F)gure 3, and the test and p values are shown )n Table 

2. When the mean scores of nurs)ng students before and after VR-based hand hyg)ene tra)n)ng were compared, an )ncrease 

was observed )n all scale scores (F)gure 3). 

 

F3gure 3. Compar)son of Pre-test and Post-test Mean Scores of Nurs)ng Students on the Scales 

When the d)fference between the means cores of the nurs)ng students before and after the educat)on was evaluated, 

)t was determ)ned that there was a s)gn)f)cant d)fference )n SHWAS (p=0.000), HHPI (p=0.000), HHBS (p=0.007), and the 

HHBS hand hyg)ene )mportance sub-d)mens)on (p=0.000) (p<0.05) (Table 2).  
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Table 2. Mean Scores of Nurs)ng Students From the Scales (N=102) 

Scales 
Or$g$nal scale values Pre-test Post-test 

M$n Max X±SD M$n Max X±SD M$n Max 

SHWKS 0.0 16.0 10.91±2.58 0.0 15.0 11.48±1.62 0.0 16.0 

test and p valuet=-1.837 df=101  p=0.069 

SHWAS 0.0 44.0 
32.67±6.01 20.0 42.0 36.19±5.38 21.0 42.0 

test and p valuet=-5.425 df=101  p=0.000 

HHPI 14.0 70.0 
64.41±11.30 42.0 70.0 67.80±4.52 42.0 70.0 

test and p valuet=-4.555 df=101  p=0.000 

HHBS 22.0 110.0 
82.17±11.30 22.0 110.0 86.50±13.06 22.0 110.0 

test and p valuet=-2.768 df=101 p=0.007 

HHBS Hand Hyg$ene 

Importance subd$mens$on 
14.0 70.0 

57.69±9.18 14.0 70.0 62.12±8.38 14.0 70.0 

test and p valuet=-3.933 df=101 p=0.000 

HHBS Bel$ef subd$mens$on 8.0 40.0 
24.48±5.58 8.0 40.0 24.57±7.34 8.0 40.0 

test and p valuet=0.126 df=101  p=0.900 

In th)s study, the relat)onsh)p between the mean scores of the scales appl)ed before and after the educat)on of nurs)ng 

students )s shown )n Table 3. 

Table 3. The Relat)onsh)p Between the Mean Scores of the Scales Appl)ed )n the Pre-test and Post-test )n the Study 

Scales 
SHWKS SHWAS HHPI HHBS 

HHBS  
Hand Hyg$ene  

Importance  
subd$mens$on 

HHBS  
Bel$ef  

subd$mens$on 

Pre- 
test 

Post- 
test 

Pre- 
test 

Post- 
test 

Pre- 
test 

Post- 
test 

Pre- 
test 

Post- 
test 

Pre- 
test 

Post- 
test 

Pre- 
test 

Post- 
test 

SHWAS 

Pre 
test - r=-0.051 

p=0.138 
r=0.020 
p=0.844 

r=0.148 
p=0.138 

r=0.004 
p=0.791 

r=0.234 
p=0.018

* 

r=0.027 
p=0.791 

r=0.154 
p=0.122 

r=0.086 
p=0.388 

r=0.100 
p=0.318 

r=0.088 
p=0.378 

r=0.160 
p=0.108 

Post 
test  - r=0.023 

p=0.818 

r=0.292 
p=0.003

* 

r=0.022 
p=0.830 

r=0.060 
p=0.549 

r=0.426 
p=0.00

0* 

r=0.257 
p=0.009

* 

r=0.455 
p=0.00

0* 

r=0.321 
p=0.001

* 

r=0.115 
p=0.250 

r=0.090 
p=0.366 

SEYTÖ 

Pre 
test   - r=0.343 

p=0.000 

r=0.706 
p=0.00

0* 

r=0.314 
p=0.001

* 

r=0.258 
p=0.00

9* 

r=0.051 
p=0.608 

r=0.461 
p=0.00

0* 

r=0.034 
p=0.731 

r=0.236 
p=0.017

* 

r=0.052 
p=0.603 

Post 
test    - 

r=0.247 
p=0.01

2* 

r=0.536 
p=0.000

* 

r=0.204 
p=0.04

0* 

r=0.211 
p=0.033

* 

r=0.280 
p=0.00

4* 

r=0.244 
p=0.013

* 

r=0.048 
p=0.630 

r=0.097 
p=0.334 

HHPI 

Pre 
test     - 

r=0.359 
p=0.000

* 

r=0.365 
p=0.00

0* 

r=0.132 
p=0.186 

r=0.511 
p=0.00

0* 

r=0.142 
p=0.154 

r=0.102 
p=0.308 

r=0.073 
p=0.467 

Post 
test      - r=0.039 

p=0.700 
r=0.146 
p=0.143 

r=0.137 
p=0.170 

r=0.218 
p=0.028 

r=0.147 
p=0.141 

r=0.011 
p=0.911 

HHBS 

Pre 
test       - r=0.168 

p=0.092 

r=0.872 
p=0.00

0* 

r=0.220 
p=0.027

* 

r=0.591 
p=0.000

* 

r=0.048 
p=0.631 

Post 
test        - r=0.094 

p=0.349 

r=0.854 
p=0.000

* 

r=0.186 
p=0.061 

r=0.804 
p=0.000

* 
HHBS 
Hand 

Hyg$ene 
Importance 
subd$mens$

on 

Pre 
test         - r=0.163 

p=0.101 
r=0.120 
p=0.232 

r=0.020 
p=0.844 

Post 
test          - r=0.176 

p=0.077 

r=0.377 
p=0.000

* 

HHBS 
Bel$ef 

subd$mens$
on 

Pre 
test           - r=0.130 

p=0.193 
Post 
test            

 - 
*p<0.05 
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  When Table 3 was analyzed, a negat)ve, weak, and s)gn)f)cant relat)onsh)p (r=-0.234, p=0.018) was determ)ned 

between the mean scores of nurs)ng students' pre-test scores of SHWKS and post-test scores of HHBS. There was a pos)t)ve 

and s)gn)f)cant correlat)on between the mean posttest scores of SHWKS and the mean posttest scores of SHWAS (r=0.292, 

p=0.003), HHBS pre-test (r=0.426, p=0.000), HHBS hand hyg)ene )mportance sub-d)mens)on pre-test (r=0.455, p=0. 000), 

and a negat)ve, weak and s)gn)f)cant relat)onsh)p was observed between the mean scores of HHBS post-test (r=0-.257, 

p=0.009), HHBS hand hyg)ene )mportance sub-d)mens)on post-test (r=-0.321, p=0.001). There )s a pos)t)ve, strong, and 

s)gn)f)cant relat)onsh)p between the mean scores of SHWAS pre-test and HHPI pre-test (r=0.706, p=0.000), a negat)ve, weak, 

and s)gn)f)cant relat)onsh)p between the mean scores of HHPI post-test (r=0.314, p=0.001), HHBS pre-test (r=0.258, 

p=0.009), HHBS hand hyg)ene )mportance sub-d)mens)on pre-test (r=0.461, p=0.000), and a negat)ve, weak, and s)gn)f)cant 

correlat)on was found between the mean scores of the pre-test (r=-0.236, p=0.017) and the bel)ef sub-d)mens)on pre-test (r=-

0.236, p=0.017). SHWAS post-test mean scores were correlated w)th HHPI pretest (r=0.247, p=0.012), HHPI post-test 

(r=0.536, p=0.000), HHBS pre-test (r=0.204, p=0.040), HHBS post-test (r=0.211, p=0.033), HHBS hand hyg)ene )mportance 

sub-d)mens)on pre-test (r=0.280, p=0.004), and HHBS hand hyg)ene )mportance sub-d)mens)on post-test (r=0.244, p=0.013). 

A pos)t)ve, weak, and s)gn)f)cant relat)onsh)p was determ)ned between the mean scores. A pos)t)ve, weak, and s)gn)f)cant 

correlat)on was found between the mean scores of the HHPI pre-test and HHPI post-test (r=0.359, p=0.000), HHBS pre-test 

(r=0.365, p=0.000), and the HHBS hand hyg)ene )mportance sub-d)mens)on pre-test (r=0.511, p=0.000). A pos)t)ve, strong, 

and s)gn)f)cant relat)onsh)p was determ)ned between the mean scores of the pre-test scores of the HHBS and the pre-test 

scores of the hand hyg)ene )mportance sub-d)mens)on of the HHBS (r=0.872, p=0.000); a pos)t)ve, weak, and s)gn)f)cant 

relat)onsh)p was determ)ned between the post-test scores of the hand hyg)ene )mportance sub-d)mens)on of the HHBS 

(r=0.220, p=0.027) and the post-test scores of the bel)ef sub-d)mens)on of the HHBS (r=0.804, p=0.000). F)nally, there was a 

pos)t)ve, weak, and s)gn)f)cant relat)onsh)p between the pre-test means cores of the )mportance sub-d)mens)on of the hand 

hyg)ene sub-d)mens)on of the HHBS and the post-test mean scores of the )mportance sub-d)mens)on of the hand hyg)ene sub-

d)mens)on of the HHBS (r=0.377, p=0.000). 

DISCUSSION 

Compared to YouTube or web-based env)ronments, tra)n)ng v)deos watched w)th VR-based exper)ences may cause the 

)nd)v)dual to focus more on the tra)n)ng because they )solate the )nd)v)dual more from the external env)ronmentand reduce 

the effect of other st)mul). In add)t)on, the fact that the v)ewer perce)ves h)mself as very close to the env)ronment causes h)m 

to feel h)mself )n the env)ronment and thus shows a h)gher learn)ng effect (Jung & Park, 2022; Peden et al., 2016; Tsa) et al., 

2008).  

In th)s study, )t was observed that v)rtual real)ty-based hand hyg)ene tra)n)ng pos)t)vely affected nurs)ng students' 

knowledge, att)tudes, and behav)ors related to hand hyg)ene. S)m)larly, Sen et al. (2022) reported that the mob)le VR method 

performed better )n the)r study )nvest)gat)ng the effect of mob)le VR tra)n)ng on surg)cal hand wash)ng and ster)le dress)ng 

sk)lls )n nurs)ng students (n=40) (Sen et al., 2022). In the study of Chang et al. (2022), )t was determ)ned that the learn)ng 

performance of the spher)cal v)deo (360-degree v)deo)-based VR group )n the educat)on of nurs)ng students (n=64) was more 

effect)ve than the trad)t)onal teach)ng group (Chang et al., 2022). S)m)larly, )n other stud)es )nvest)gat)ng the effect)veness of 

technology-based educat)on methods, )t was reported that students made fewer m)stakes (Samadbe)k et al., 2018), the)r sk)ll 

development was better (Kang et al., 2020; K)m et al., 2021), and the)r nurs)ng d)agnos)s knowledge and sk)lls were h)gher 

(Ordu & Çalışkan, 2023) )n groups where methods such as VR, v)deo educat)on, and VR s)mulat)on were used.  



 

 

 

V.rtual Real.ty-Based Hand Hyg.ene Tra.n.ng on Nurs.ng Students                    Hemş.rel.k B.l.m. Derg.s.  
2026, 9(2), 275-291                                                                                                     

             Do.: 10.54189/hbd.1808499
                                     
   

287 

In th)s study, )t )s thought that VR-based hand hyg)ene educat)on contr)butes to mak)ng the subject more 

understandable and memorable by act)vat)ng mult)ple senses, such as v)s)on and hear)ng, )n nurs)ng students. There are few 

stud)es on VR-based hand hyg)ene educat)on. Ev)dence on the effect)veness of these stud)es )s also l)m)ted (Clack et al., 2021; 

Kanazawa et al., 2014). In a study conducted by Sh)mada et al. (2017) )n preschool ch)ldren, a data glove was used )nstead of 

hand controllers to obta)n the posture of the user'shand as a VR dev)ce. In the study, leap mot)on was used toobta)n the posture 

of the hand. It was reported that VR systems were more effect)ve than trad)t)onal hand hyg)ene tra)n)ng )n a group of ch)ldren 

(n=12) (Sh)mada et al., 2017).  

In th)s study, )t was observed that the mean scores of all scales )ncreased )n the post-test after VR-based hand hyg)ene 

tra)n)ng. As shown )n Table 2, there was a s)gn)f)cant d)fference (p<0.05) )n the pre-tra)n)ng and post-tra)n)ng SHWAS 

(p=0.000), HHPI (p=0.000), HHBS (p=0.007), and HHBS hand hyg)ene )mportance sub-d)mens)on (p=0.000) of nurs)ng 

students. S)m)lar to the results of th)s study, the l)terature shows that VR )mproves the knowledge and sk)ll outcomes of 

nurs)ng students compared to trad)t)onal approaches; technology-based teach)ng models are effect)ve )n )ncreas)ng 

knowledge, self-conf)dence, and sat)sfact)on )n nurs)ng educat)on (Ayg)n & Y)lmaz, 2022; Ulup)nar & Toygar, 2020). It was 

reported that the VR s)mulat)on tra)n)ng program contr)buted pos)t)vely to the level of knowledge )n nurs)ng care of 

resp)ratory-transm)tted d)seases w)th the COVID-19 scenar)o (Jeong et al., 2022), and )n another study, )t was reported to 

)ncrease the level of knowledge of nurs)ng students about chemotherapy port placement surgery procedures (Jung & Park, 

2022). In another study, the learn)ng effect of VR s)mulat)on on nurs)ng students car)ng for asthmat)c ch)ldren was exam)ned, 

and )t was reported that the VR group rece)ved the h)ghest knowledge scores when compared to d)fferent teach)ng methods 

(Kang et al., 2020). Although the use of VR has many advantages, some stud)es emphas)ze that VR )s not more effect)ve than 

other trad)t)onal methods for some outcomes, such as knowledgeand performance scores (Bryant et al., 2015; Farra et al., 

2015). However, )t )s seen that there are d)fferences between the stud)es )n wh)ch VR technology )s used, the years )n wh)ch 

the stud)es were conducted, the study methodolog)es, the number of sk)lls, and the measurement techn)ques. 

In the present study, a stat)st)cally s)gn)f)cant d)fference was observed between groups )n the pre-test scores of the 

HHBS. Th)s f)nd)ng may be attr)buted to )nd)v)dual d)fferences among part)c)pants, such as pr)or exposure to hand hyg)ene 

educat)on, var)ab)l)ty )n cl)n)cal exper)ence, and d)ffer)ng levels of awareness regard)ng )nfect)on prevent)on and control 

pract)ces. Recent stud)es have emphas)zed that nurs)ng students often demonstrate heterogeneous basel)ne levels )n hand 

hyg)ene bel)efs due to d)fferences )n prev)ous tra)n)ng and cl)n)cal exposure (Bakare & Bayraktar, 2025). 

Furthermore, the absence of random)zat)on and the use of a s)ngle-group pre-test–post-test des)gn may have 

contr)buted to these )n)t)al d)fferences. Desp)te th)s, the s)gn)f)cant )mprovement observed )n post-test scores )nd)cates that 

v)rtual real)ty-based tra)n)ng effect)vely enhanced hand hyg)ene bel)efs. Cons)stent w)th current l)terature, s)mulat)on-based 

and v)rtual real)ty-supported educat)onal )ntervent)ons have been shown to )mprove knowledge, att)tudes, and behav)oral 

)ntent)ons related to )nfect)on control, regardless of basel)ne d)fferences (Pad)lha et al., 2019; Foronda et al., 2020; Plotzky et 

al., 2021). Therefore, although basel)ne d)fferences ex)sted, the f)nd)ngs support the effect)veness of v)rtual real)ty as an 

)nnovat)ve and )mpactful teach)ng method )n nurs)ng educat)on. 

In th)s study, )t was observed that there was a pos)t)ve, strong, and s)gn)f)cant relat)onsh)p between the mean scores 

of the pre-test scores of the nurs)ng students on the SHWAS and the mean scores of the pre-test scores of the HHPI (r=0.706, 

p=0.000) and between the means cores of the pre-test scores of the pre-test scores of the HHBS and the mean scores of the 

pre-test scores of the )mportance of the hand hyg)ene sub-d)mens)on of the HHBS (r=0.872, p=0.000) (Table 3). When these 
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results are evaluated, )t )s seen that hand hyg)ene bel)efs are also )mportant )n )ncreas)ng the handwash)ng att)tudes of nurs)ng 

students. The results of stud)es exam)n)ng the effects of research methods such as meta-analys)s, meta-synthes)s, and 

systemat)c rev)ew, wh)ch are preferred at the h)ghest levels of sc)ent)f)c ev)dence, on the effects of VR technolog)es on 

)ncreas)ng knowledge and sk)lls )n educat)on )nd)cate that the use of VR goggles and scenar)o-based educat)on methods 

together has pos)t)ve results, and )t )s recommended that these methods be used )n nurs)ng educat)on. As a matter of fact, )n 

the meta-analys)s study of Chen et al. (2020), )n wh)ch the effect)veness of v)rtual real)ty )n nurs)ng educat)on was evaluated, 

)t was reported that VR educat)on was more effect)ve than trad)t)onal educat)on or other s)mulat)on educat)on methods )n 

students' knowledge acqu)s)t)on (Chen et al., 2020). In the systemat)c rev)ew conducted by Woon et al. (2021), )t was reported 

that the v)rtual real)ty method )s appropr)ate to )ncrease the knowledge levels of nurs)ng students and to strengthen and support 

trad)t)onal teach)ng methods. In the same study, )t was also stated that VR can complement the )nadequacy of cl)n)cal pract)ce 

areas, but well-des)gned random)zed controlled stud)es w)th larger samples are needed to strengthen the ev)dence on the 

effect)veness of nurs)ng educat)on w)th VR (Woon et al., 2021).  

L3m3tat3ons 

F)rstly, the study was conducted us)ng a s)ngle-group pre-test–post-test des)gn w)thout a control group, wh)ch l)m)ts 

the ab)l)ty to establ)sh causal relat)onsh)ps. Add)t)onally, the fact that some students had prev)ously rece)ved hand hyg)ene 

tra)n)ng may have )nfluenced the outcomes. The number of part)c)pants was l)m)ted, and therefore, the general)sab)l)ty of the 

results may be l)m)ted. Furthermore, the study focused on short-term results, and further research )s requ)red to evaluate the 

long-term effects of VR-based hand hyg)ene tra)n)ng. However, g)ven the potent)al advantages prov)ded by v)rtual real)ty 

technology, the )mportance of future research )n th)s area )s clear.    

CONCLUSION   

In th)s study, )t was observed that VR-based hand hyg)ene tra)n)ng pos)t)vely affected the knowledge, att)tudes, and behav)ors 

of nurs)ng students regard)ng hand hyg)ene, and the mean scores of all scales )ncreased )n the post-test appl)ed after the 

tra)n)ng. VR )s an )nnovat)ve tool that )s be)ng used more and more w)dely )n nurs)ng educat)on. Th)s technology offers 

potent)al benef)ts, espec)ally )n are as such as teach)ng and pract)c)ngp ract)cal sk)lls. The results of the study show that VR-

based tra)n)ng has the potent)al to) mprove hand hyg)ene sk)lls. VR encourages the act)ve engagement of learners through )ts 

ab)l)ty to s)mulate the real-world exper)ence of part)c)pants. Th)s allows students to learn more )n-dept hand learn hand 

hyg)ene pract)ces more effect)vely. VR can help students )mprove the)r pract)cal sk)lls and beter prepare for cl)n)cal pract)ce. 

However, )t can be argued that more research and tra)n)ng are needed for w)der acceptance and )ntegrat)on of VR-based hand 

hyg)ene educat)on.  
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