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Abstract

Purpose This review was aimed to evaluate the effectiveness of virtual reality simulation as a teaching / learning strategy
on the acquisition of clinical skills and performance, self-confidence, satisfaction and anxiety level in nursing education.
Methodology The Preferred Reporting Items for Systematic Reviews guidelines, using the PICO model that is based on
an evidence-based practice process was matched. A total of twenty-three studies included six themes: performance skills
(n = 13), self-confidence (n = 8), satisfaction (n = 10), anxiety level (n = 3), self-efficacy (n = 4), and knowledge (n = 15).
Experimental randomised control trials and quasi-experimental studies from 2009 to 2019, conducted in English, were
included. Nursing students (n = 1797; BSN, ADN, MSc, LPN) participated.

Results and conclusion This review was indicated that virtual reality simulation provides learning strategy to acquire clinical
skills, improve knowledge acquisition, increase self-confidence, self-efficacy, and satisfaction level, and decrease anxiety

levels among nursing students.

Keywords Motor skills - Nursing education - Nursing students - Simulation - Virtual reality

Introduction

Clinical experience is a fundamental part of the practice of
healthcare disciplines, especially in nursing education, which
integrates theoretical with practical elements that comprise
affective, cognitive, and also psychomotor fields of learning
that promote the knowledge, skills, attitudes, and values that
nursing students are required to learn [1, 2]. Acquisition of
clinical psychomotor skills in nursing education is an integral
part of being a nurse and providing safe nursing practices [3].
Nurse educators confront extensive challenges to supplying
undergraduate nursing students with fit procedural nursing
skills and relevant clinical learning experiences [4]; this is
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influenced by increased acceptance of student numbers, a
shortage of nursing faculty, conflict for both laboratory time
and clinical placement sites, intense competition from other
healthcare professionals, and patient safety concerns on the
part of the faculty and students [5]. Consequently, to promise
the safety and quality of nursing education, there are appeals
for educational reform in nursing schools. Students should have
well-equipped laboratory sites where they can communicate
with patient care before interacting with the actual patient
by using innovative and interactive learning strategies that
strengthen their skills in order to transfer knowledge to practice
in a clinical application, including simulation experiences for
students and game-based virtual reality [6, 7].

In nursing education, simulation is one of the interactive
learning strategies in which students experience real-life
situations without taking any risks, improves satisfaction and
self-confidence, offers an active and safe learning environment,
and proper feedback [8, 9]. During their undergraduate education,
nursing students should be given the skills required to be able
to think about their future role and to confront the challenges
connected with their work responsibilities [10]. As maintained
by the Healthcare Simulation Dictionary, virtual reality (VR) is a
three-dimensional environment generated by computer that gives
an immersion effect [11]. Virtual reality simulation (VRS) places
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learners in a key role through exercise of their complex cognitive
thinking abilities, decision-making, effective, psychomotor
control, performance, and communication skills [12, 13].

There is the necessity for a systematic review that exam-
ines the effectiveness of VRS as a learning strategy in acqui-
sition of clinical nursing skills in nursing education and how
this innovative learning strategy affects performance, learner
satisfaction, learner efficacy, self-confidence, and anxiety
levels in nursing students, in addition to knowledge reten-
tion and skill acquisition that this review has included and
deemed distinct.

The aim of this study is to evaluate the effectiveness of
VRS as teaching/learning strategy with respect to acquisition
clinical skills and performance, satisfaction, self-confidence,
and anxiety level in nursing education.

Method
Study questions

The Population, Intervention, Comparison and Outcomes
(PICO) model was considered appropriate [14], which in
this review included the following: P, students nurse; I, vir-
tual reality simulation; C, manikin simulation/face-to-face
clinical practice; O, nursing skill acquisitions, satisfaction,
performance, self-confidence, and anxiety, learning strategy.
Including these terms led to the following question:

1. How does VRS impact on clinical nursing skills as a
learning strategy for nursing students?

2. How does virtual reality simulation affect satisfaction,
self-confidence, self-efficacy, and anxiety among nurs-
ing students?

Data sources

Studies were identified through seven databases, including
Cochrane Library, PubMed, CINAHL, EBSCO host, Science
Direct, LIVIVO, and OVID (January 2020). The limited
timeframe was from 1 January 2009 to 31 December 2019.
The main search strategy combined terms and keywords
including “virtual reality,” “virtual reality simulation,”
“nursing students,” “nursing education,” “learning/teach-
ing strategy,” and “nursing skills.” Searches were limited to
articles in English.

Study selection
Inclusion criteria included the following: (1) nursing
students, (2) experimental studies or pre-post quasi-

experimental, (3) virtual reality related to nursing, and (4)
a primary outcome measure (i.e., acquisition of nursing
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skills, learning strategy, cognitive skills [knowledge]) and
a secondary outcome (i.e., satisfaction, performance, self-
efficacy, self-confidence, and anxiety). Exclusion criteria
included the following: (1) basic information not complete
to extract data, (2) studies not in English, and (3) studies not
include nursing students.

Data extraction, quality assessment, and synthesis

We followed Boland’s (2017) model of data extraction,
table construction, and analysis using narrative synthesis.
Data were aggregated, and the quality of each study was
assessed according to the Cochrane Handbook for System-
atic Reviews tool/guidelines (Version 5.1.0) [15]. Figure 1
shows the study selection process. Studies were sourced by
electronic retrieval, then uploaded to a reference manage-
ment database; thereafter, duplicates were eliminated.

Results

Twenty-three studies met inclusion criteria. Database
searches were carried out between 4 January 2020 and 12
January 2020. Table 1 details our results. VR technology
consisted of a variety of devices and platforms. Some tech-
nologies were developed by faculty members/researchers,
while others are commercially available. Several studies
were single site (n=9), while the majority include two or
more data collection sites (n=14). Studies used Web con-
ferencing technology, computer-assisted learning modules,
games, virtual IV pumps, haptic devices, avatars, and head
mounted displays.

PubMed 34articles

Science direct 611 articles Total of publication include key
words: " virtual Reality", "Virtual
Reality simulation", " Nursing

Education", "Nursin

Ovid 39 articles

g S
Learning Strategy”, "Nursing Skills"
795 articles

Livivo 56 articles

CINAHL 16 articles

EBESCO host 28 articles

Cochrane 11 articles

Articles retained for review = 178 Duplicate articles=
articles 24articles

Articles excluded= 62
Pdf=116 articles articles

[
l |

[ 23 articles have inclusion criteria

Articles screened their full text and

Articles have exclusion criteria=

93 articles 1 l

Inappropriate design= 57 - - -
[ Experimental = 11 ] [ Quasi-experimental= 12 ]

Missing keyword= 16 articles articles.

Inappropriate population= 8

Theoretical paper= 8

Inappropriate language= 4

Fig. 1 Database flow diagram



Irish Journal of Medical Science (1971 -)

(6'0=d) Loeoygo

-J[9S UL 9OUAIYIP
JuBROYTUSIS ON

dnoi3 Tejuowtradxe

ur (100°0>d)

UOTIORJSTIES
JOUIBI] SBAIOU]

dnoi3 [ejuowrrodxa

ur (20'0=d)

dnoi3 x owrn w1}

uonorIAUI 10§

pue (100°0>d)

Sunesrpur own J0j
JueoyIuSIs are aIoy [,

dnoi3 Tejuowtradxa

ur (z0'0=d)

I9)e] Syjuow g

pue (100°0=d)

(3sansod) uonuojax
98pamouy| asearouy

(1000=d)

dnoi3 uonuaaIojur

ur uoneordde

a3pao[moury jo

Qouewoyrod
A[owm 10

#000=d)

dnoi3 uonuaaIojur

ur uonsinboe
a3pomouy| asearou|

(1000=d)

(S661 “J 19z18MYDS)
9reos Aoeoryyq
-J19S [eIoUAD) Y], ®
(STOT'H @1enQ)
[00, uone[nwis
JIM UOTORJSeS
Ioured  oyJ, e
159) 910y2-9[dn N
pue as[ey 10 onif, e

(359) uanLIM B)
159 2o10y0-9[dn NN @
(s42S0)
SUOTIRUTWEXH
[BOTUI[D) paINONNS
A13O2[qQQ @

Kovonje-Jos
UOTORJSIES JOUIBT @
aum) SSoIoR K3oyens Surureoy v
93po[mouy JO [9A9T e  SB UONBINPS FUISINU
UonueRI Ul UOHE[NWIS [BNIIIA
3Spomouy] e  [eorurd Jo Joedwir oyJ,

SOWO0o)INO JuTUIL|

uoneordde JO JUSWIAAJIYDR
93pojmouy] e ay) J0J Jouren
uonismboe juoned [emIiA

oSpo[mous] @ JO SSOUAAIIOAYJR A,

17 =Teawredxg
Ic=10nU0p
@r=N) (NS9)
sjuopn)s Julsinu
JO 18K puUOddg

9t = Teyuawtradxyg
Ly=[onuoy
(€6=N)
sjuopmys Jursinu
9JeaIne[esdeq JOMUdS

uone[WIS
[eNIIIA [ESIUI[D ©
s ‘yoeoxdde

Surures] peseq-ose)

3SINOd

anerpad ut (NdA)
U OLIRIPA] [EMIIA

(SddA) syuaned
OLIBIPad [BMIIA

[z2] Teeeynped  (LDY) eyuswiadxyg

[81] Ter0 om0l  (LOY) [BIudwLIadxy

IS ouewojrad SursmN
UI 9SeaIou]  JOJ [00[, UOTjen[eAq
€1o=d) QOURULIONId 01 = reuownadxyg
dnoi13 uonuaarour UY aanjerodoriog e sjuapmys 01 =10nu0)d
“(81°0=d) 1sansod pue Sursinu 2InsuadI| (0Z=N) Jojernuis
dnoi3 jonuoouy  3se301d uonenyeAT -a1d Suowre S[[ys Sjudpmys Jursinu (LSTA) Ioure1],
agpamouyy Kyoyes a1 1oded S[II[S QOUBWLIONIO] @ KJoJes a1y YO Uo ) JJeaIne[eddRq IS A1931ns (3sonsod—ysojard)
ur Jueoyruss oN -pue-[1ousd e OSpo[MOU] @ JO SSOUATIOAYD Y], QINSUIII[-31d 0N99[H [eMIIA [91] 'Te 10 19[ss0Y reyuswiLadxyg
PauIRIqO AOUAIYIP
10 Q)RS 109 [00} JUSWAINSBIA Ppa1IpmIs awodnQ asoding uonendog uoneorddy (1e3K) JI07INY ugisop Apmig

sarpms [eyuswIadxo-1senb pue sorpnis [ejuowniodxs jo Arewwng | 3jqel

pringer

a's



Irish Journal of Medical Science (1971 -)

(001/L°L8=MW)
dnoi3 renyaia ur

91005 Suyoriqop

Jsoy31y ‘ooudrrodxa
Suyariqap a3 ug

dnoi3 yoes 103 Jurod

Juo Aq s2109s Jsansod

93pomoury 1oy} uo
aseaour ‘sdnoi3 urpIp

(S0'0<d) sa100s

159} oS paymouy-1sod

oy J0 -a1d oy ur

QOURIYIP JUBOYIUSIS

ATeonsne:s ou
‘sdnoi13 oy) uoamieg

sdnoi3 [e 10§

(001/18=p) 150d oty
ur (001/1L=p) dxd ug
9s9) 93pa[mour| ug

(syurodgy/g /)

opew dnoi3 joriqop

[en}IIA ur sjuepnis

9sopsod g§ eseaour
dnoi3-urpip

S2100s

gS-o1d ay) ur oseaIour
sdnoi3 usomieg

(Tr1o=d) (€107 orey
1s93-1s0d o) ur 29 ‘SMAIPUY ‘PIFY)
QOURISYIP JUBOYIUSIS 9eds oouarIadxa
A[reonsne)s oN Sugoriqa( e (8, =u) dnoi3 [emuaia
(€100=d) (ot (19=u) dnoi3 uosiod
sdnoi3 uoomiaq  UOSpIRYDTY 2Iopny) uone[nuwis urues (19=u)
gS-a1d o) ur 159) 93po[mouy| e Qouarradxe [emuaiA pajordwod dnoi3 joriqop- jjoS
QOUQIQJJIP JUBDOYIUSIS (1102 Sugoriqo( e syuedronred 1oy 00Z=N) spoyow JuyYIAIqIp (sdnoi3
ATeonsness s1 a1y} “[orlY pUR IURIN) ureS £oeo1Jo-J[oS ¢ spoylow SuyoLIqap (NSQ) siuopnis  ul (SOA) uone[nwIs snooJ pue 3s93-3sod
‘Koeorgje-Jios uy  Aoaans Koeoyjo-J[os e 93pao[mouy] e SNOLIBA QUIWEXH Sursinu 1eak-1sI1] Qwed [en)arp [$2] ‘Te 10 [AndIoA —a1d) eyuowrradxyg

paureIqo dJUAIIP
10 Q)RS 109 [00} JUSWAINSBIA parpnis awoonQ asoding uonendog uoneorddy (1e3K) JI07INY ugisop Apmg

(ponunuoo) | sjqey

pringer

Qs



Irish Journal of Medical Science (1971 -)

dnoi3
[eruewradxe oy ur
SIUAPNIS AY) JO AIBD
unys rewolstrad pue
[0S Suruespd enuued
Jouul 9y) pPaseaIour
‘@oueuLIo)rod

[113(S s oy uf
dnoi3
reuownadxe oy ur
SIUAPNIS AY) JO IeD
unys [ewojstrad pue
[0S Suruespd enuued
Jouul Ul paseaIour
‘ooueurio)rod

IS 3819 9y uf
dnoi3
[eyuowradxo oy uey)
133uor dnoi3 jonuod

9} UI }oNPUOd 0) dWIL],
sdnoi3
joq ur a3pajpmouy
JSE[ QYY) UI paseaIoul
pue “(50'0<d)
sdnoi3 uoamioq
SQOUAIYPIP JUBOYIUSIS
ou ‘a3pamouy

1Se[ pue 181y uf

SISIPOYD IS
a1e)) AW0)SOaYoRI],

JUSWISSASSE [[I]S ©
10 UONRUIWEXH
[eOIUI]D) 2IMONNS
A102[qQ @
1597, 9Fpa[mouy|
Q1)) AWO0)SOAYORI], @

JWIN QOUBWLIONY]
[0S 90UBWLIOJIo] @
93paojmouy] e

uoneonpa
ares Awoysoayoen
uo uonesrjdde
quoyd Ayrrear fenyara
paseq-owes e jo

109330 Ay duye(q

¢ = [eyuowrradxyg
£y =[onuop

(98=N) swuspms
Sursinu 1eak-1s11]

aqny Awoisoayoen

' 3uruonons

uoneordde

quoyd Ayrfear
[eNIIIA PIseq-dwen)

[67]
ueysi[e) pue weikeg

(10¥) euswLadxyg

PauIeIqo dJUAIIP
10 QJeWIS? 100l

1001 JuaWwINSBIJN

PaIpMIs W00

asoding

uonendog

uoneorddy

(1K) JI07INY

ugisop Apmg

(ponunuoo) | sjqey

pringer

a's



Irish Journal of Medical Science (1971 -)

(¥'0=d) [0nuod
oy pue (9'0=d)
reyuswradxa
9I00S QOUIPYUOD U
(S'0=d) 10nu0d
oY) ur pue (L'0=d)
[ejuowirodxa
‘$9100S IS U]
(81°0=d
‘GO1°0=4) 21098
[9AJ] 20UIPYUOD
Ay} pue 1098 SIS
S Juapn)s A UMY
QOURIYIP
JUBOYTUSIS ON
(1000°0>d)
JUSWISSISSE JIUOW-7
J) ‘JUIWISSISSL
-3sod ojerpowrur
Yy “oFpomouy-axd
£9100s 9Fpa[moury
paseaIoul SYA

(L00'0=d) own
douewroyrod 1s91se]
) yse) axmoundrusa
Ay payejdwods pue
r100=4d) (wrs
AD sondey/gA e
pasn syuapns oy}
urejal $sa0ons oy}
10J 2109$ 1SAYI1Y 2y}
‘[A9] uOnOR)SES
pue suonoafur
Surwroyrad uy
armoundruoa
19)ye sdnoi3 somy)

Q1reuuorjsonb
dn-mof[oq e

[o0L

KoAING 20UAPYUOD)
payiodoy-Jos e

[00L JONI3YD
JUQWSSASSY SIS @

[00) JUQWISSASSE
3pa[mouy| oy, e

pre Sururen oy yim
9JeI UOT)ORJSTIES
PUE JO SSQUIATIOYD
a3 91eSnsaAUl 0}
sarreuuonsang) e
ampasoxd
Qouewiojrad
qenfead e
(SVA) areds
onSoreuy [ensip
oy Sutsn (L61

Iourer) yse)

Ay ym aonoead

I9)Je 10 2I10Joq

9OIAdD UOTIR[NWIS

Apepy-ysiy

9y 03 amsodxa
IOUIoUM QUIULIR(

souewroyrad IS e
Q0USPYUOD J[OS @

sjuopn)s Sursmu ur

Sururen 19)sesIp jo

uone[nuIs J9)sesIp

KyITear Temyara

JO SSOUAATIORY
Q) pauTwexy

uonulx
pue uonisimboe
a3pomouyy e

Kjear

remuara Suneiodroour
uonenwiIg

(A]) snoudaenUI

Suisn (4d)

UOTJOBJSIES @ SASIOIOXA [eonoeld

r6=N)

sjuapmys Sursinu

JJeaIne[eodRq
Teok ISI1

12 =[eswradxg
0Z=101uo0)
Iv=nN)
syuapmis (ANV)
Sunmn(g 92139
9BI00SSY JBIK-pugy

8¢ =9uo yoed dnoi3 ¢

(9o1A9p sondey
[eN1IIA) UOnISSUY
Al A3o1ouyo9)
uone[nwiIs
passisse-10)ndwod
Anpopy-ySiH

Sururer) 19)sesIp
ur uone[nWIs
Arear [emuarp

(wrs A]) uonenuIg
(AD uonoafur

[82] Tereiprequisy  (LOY) [eIuRwLIadxe

[€1] 'Te 10 e1reg Teyuswradxg

J) Ul PIsLaIddp ‘s Ja312qa1dg) oreos K)aIXuy o JO SSOUQATIORYR H11=N) S1uapns SNOUIARIUT
[9A9] A1orxuy  AJoIXUR 9JBIS MR, @ QoURULIOJINJ e [euoneonpy Sursinu 18aK-1S11] sondeH/JA Suisn [o€] T30 Sunp  (1DY) reyuowinadxyg
paureIqo dJUAIIP
10 Q)RS 109 [00} JUSWAINSBIA parpnis awoonQ asoding uonendog uoneorddy (1e3K) JI07INY ugisop Apmg

(ponunuoo) | sjqey

pringer

Qs



Irish Journal of Medical Science (1971 -)

ssaoo1d Fururesy

uo A[oAne3ou jooye

JeU[} SONSSI [BIIUYI)

asnesaq SOA

paaoyaid jou pIp
sjuopmys ‘suondeorad uy

dnoi3 §OA oy

ur J09JJ9 JUBOYTUSIS

Areonsness 1oysy
‘TeA9] Kjorxue uy

(6500=d)

Q0UIPYUOD-J[aS

SjuopmIs ur

pue (60°0=d)
oSpa[mouy sjuapmis ug

S 1=ds TI'v=n)

SUOIR[NUIS [BOTUI[O

[en}IIA pue 98]

0) 90BJ JOJ S9J00S

Ul 9JUIQJIP
JUBOYTUSIS ON

(S0'0<d)
(001/8°T6=M)
dnoi3 Tejuowtradxe
pue (001/26=MN)
[0TUOD Y} UIIMIOq
SQOUQIRJJIP JuBOYIUSIS
ou ‘uonoerJsnes uf
‘dnoi3 eyuswrrodxo
ur pasearour
‘a3pomouy 1samsod
pue Koeoyje-J[os Uy

arreuuonsanQ)
uonodwo)
uone[NWIS [BITUID) @
(110C
aAMym) (NAD
-DSVN) 9[eds
SUDyRIA UOTSTON(J
[eolulD Im
Q0UIPYU0))-J[S pue
Kjorxuy 3ursiny e
UOTIR[NWIS [BOIUI[D
1od suonsanb
dot1oyo-o[dnnu (1

(6661 ‘weystg pue

‘reqduwre) ‘ueky

)KoAIng uonoBISIES
uone[MUIS @

159) 93pa[mouy| ared
Sursinu oreipad v e

(1102 oIy

29 IOUBIA) KoAIng
S SIS JLieIpad e

(payrodar
-J1os) suondooiod e
90UIPYUOD-J[OS ®
[A9] AJITXUY ®
93paojmouy] e

uonoejsnes e
Koeoryjo-J[os e
93pa[mouy] e

([sgo]
sNo2050y)donsg

g dnoip pue
ersdwrerosad)
SOLIBUQDS [BOIUI[D
UI0gqMaU [eUIdjeW
J10J uonR[NWIS 0M)
JO SSQUAATIORR

oY) aren[eAy

Nelui(elealnle)

Surures] SuruIadU0d

uonenuIs
K103BI0QE]
[euonipen oy} ym

SDA ® aredwo)

g7 =[01uo)

L7 =Teruowrrodxyg
(95=N) (NSD
sjuopnys Juisinu
dJeaIne[eodeq

Teok-paryJ,

[Z=[eyewnadxyg
cg=10nu0)
(Ly=N) (NSD)
syuapmys Sursinu
JJeaInE[ROORq
Ieok puodeg

9sIn09 AjTuIojeW

ur (SOA) uone[nuIs
[eOIUI[O [eIA

ared Awoyoopuadde
aaneradojsod
ormerpad ur
uone[nwis

Juwren) [enyIrA

[y€] oreD-or013

-[oug pue 1199q0)  (LO¥) [MuswiLIRdxg

[2] e 30 1AnyIoA [eIuswLIadxg

PauIeIqo dJUAIIP
10 QJeWIS? 100l

1001 JuaWwINSBIJN

PaIpMIs W00

asoding

uonendog

uoneorddy

(1K) JI07INY ugisop Apmg

(ponunuoo) | sjqey

pringer

a's



Irish Journal of Medical Science (1971 -)

$9I00S
souewoyiad (810}
I9US31Y pue $91098
uoneIIpal AIBpu0dds
19431y pey 91008
Q0UIPYUOD-J[oS
IoyS1y yiim sjuopnis
$$0100s doueuLIofIad
puB 90UIPYUOD-J[oS
JOUIBI] UdIMIOq
SUONB[II00
JUBOYIUTIS 9IOM 219U ],
(oL'z=as
‘00°0T =) dno1g
[ejuawLIadxs oY)
ur 1oy31y uorsnjur
uonedIpaw
snonunuod ©
Surwwersoxd
JO IS a3 uQ
dnoi3 jonuoo ay)
ur 9soy) uey) S[[Os
dwnd AT 1 wrojyrad
0) (Ut 94 1) Io3uo[
pue (LL€=dS
‘T1'87 =) dno1g
[eyuowrradxe oy ur
19y31y ‘souewnioprad ug
(81°=as
‘906 =)
9I00S UBAUW 9Y)
‘uoroejsnes ug
{(zss=as
‘88°0t =) dno1g
[01U0d Jy) uey)
dnoi3 [eyuowradxe

ISIPPIYD
QOURWLIONIO]
SIS dumng AT o
KoAIng uonoeysnes
SINPOJA [euOnEINPH
dwung AJ [emuIIp e

o[npow
[euonEONPA AY) YIIM
A391ens Surures|

L1 =Tejuswndxyg
9z =10nuo))

Q) ur 1oyI Iy uBoW (Kynoey £q UOIjOBJSTES © ese dwnd AT (ey=N) (NS
‘Qouapyuoo-jjos u  pado[aadp) KeaIng Q0UIPYUO-J[OS @  [ENIIIA SUI[UO JuIsn sjuopnys Jursinu
JueOyIUSIS 0UIPYUOD-J[3S w1} JOUBULIOLIO] JO SSQUOATIOYD djenperSiopun Teuonjeonpa dund [1€]
QOUAIYIP ON SIS dung AT ® [ID[S 90UBWLIOLIo] @ oy} 9Jenyesd o, Jo Te0k-pIg Al [enMIA QUIUQ ‘[e 30 opn[J-Texjon| reruowriodxyg
paureIqo dJUAIIP
10 Q)RS 109 [00} JUSWAINSBIA parpnis awoonQ asoding uonendog uoneorddy (1e3K) JI07INY ugisop Apmg

(ponunuoo) | sjqey

b
)
)
5
et
|9
A
&l



Irish Journal of Medical Science (1971 -)

(1€90=d)
a8pomouy dnoi3
[eyuowirodxa
ur pasearour
mq “(ZL1'0=d)
Koeomje-J1os uf
1SOOUIYIP
JUBOYTUSIS ON
LRI
JO S[OAQ] pasearou]
HUSERN VN
wn jo porrad 19)10yS
:oouewLIOfIod
posearoap dnoi3
[eyuswLrodxa uy

reyuswtradxe o)
ur $a100G swoydwAg
Ied pasea1ddq
dnoi3 Tejuowtradxa
g ur 1oy31y
9109s UONORJSNES
(0000=d)
[ejuowLIadxe oY)
ur 1oy31y 91098
SIS JojyowoyoAsd uy
:sdnoi3 usamiaq
SOI00S UI JOUIIP
JueOYIU3IS SeM I,
((L6S°0=d)
SQI0OS 90UIPYUOI-J[OS
(S00<d)
$9100S 93pa[mouy]
3sansod pue is9301d JO
:sdnoi3 yjoq
U99M19q QOUIIJIP
JUBOYTUSIS ON

ISIPPRIAYD
UONBUIWEIUOII(] ®
(€10T 'VINGD)
UOTJRUTWIEX
[SUUOSIS] TBIIPSA
10 S[RLIJRIA
SnopIezey 0)
UORIUSLIO UY
‘9¥¢-S1 VINAA
9y} woij suonsanb
Qo10yd ordnnui ()7 @
(O1d9)
dxreuuonsang)
UOTJRWLIOJU]
ssoupoaredalg
Kouo3iowy e

J[eds
swoldwAg 1eo,] e
9[eds Sofeuy [ensIp e
ISIPOYD
[[IP[S uonezLaayien
SNOUSABIIU] @
WLIO] JUSWISSISSY
a3pamousy
uoneZLISRYIR)D)
SNOUSARIU]

UONRUILIBIUOIIP
Jo [Ioys oyroads
-I2)SBSIp )
3uryoea) jo
SSOUQAT)ORYJO
A QUL

KoronJo-Jos
a3pomouyy e
QOUBWLION]

QwooINo
Surures| uo syuApms
Sursinu o3 s[ys
UoNIASUI I9JOYIed
swoldwAg 189 snouaaenur SuryoLd)
uonoejsnes e ur [opowr wre dnserd
Q0UAPYUOD-J[OS @ )M UOTIE[NWIS
SIS (1ojowoyoAsd) SNOUSARIIUL [BN)IIA
QOUBULION] JO SSQUOATIOAYD
93pojmouy] e ) aredwo)

S = reyuowrradxyg

Sy=1onuoy
(06=N) swapms
djeaIne[eodeq

Sursinu Jo1U9g

€€ =[euowrradxg

7€ =1onuo)
(€9=N)
(NS@)suapms
Sursinu s 1o[oyoeq

Ieok-puodog

uoneurwejuoddp
Jo [1ys oyroads
-I9)SBSIp Ay} Ul
(SYA) uone[nuIs
K)[ear Temyarp

[L1] Te 10 e1reg [ejuawLadxa-1seng)

uone[nwiIs

SNOUdARIIUL

remuaa Sursn £q
UOTIASUT J3JOUIed AT

[LT] eqhez

pue nj3o[rewsy [ejuowiLIadxo-1sen()

PauIeIqo dJUAIIP
10 QJeWIS? 100l

1001 JuaWwINSBIJN

PaIpMIs W00 osoding

uonendog

uoneorddy (1K) JI07INY ugisop Apmg

(ponunuoo) | sjqey

pringer

a's



Irish Journal of Medical Science (1971 -)

ampadsoxd

ay} 939[dwod 03

oun 193u0[ pue

19)oyjed oy SurAidde

ur uoneInp 1a3uo|
pey dnoid YA 9yl

dnoi3 jonuod

oyl yum paredwod

(00°0 d) suonJasurdx

Tomay pue *(00°0 d)

SBWOJRWAY JOMQJ

(91°0 d) 10108}

ured ss9[ paonpoid

(Teyuowrtradxa) SYA

ay) 0y pasodxo dnoi3

9y, :JuedoyIusis are
sornow oueurtofrod ¢

Sururemsod syjuowr 9
je uey Sururernsod
A[orerpowrr 19yS1y

SOI0OS 9JUBULIOJIO]
IoJe] Syjuow 9
jurod juswoInseaw
Uonu9)AI AY) JB
PaseaIdap pue
juouEaI) 191
A[oyerpowrwl
paseaour

$9100S 9ANTUS0D)
(S00<d)
(stpuowr 9sod) q[rys

oy 93o1dwos 03 owry,
(sypuowr g/3s0d)

9109S 9OUBWLIOLId]
(sypuowt g/3s0d
721d) 21005 1593
aAnugoo ‘uonardwod
0] oW} JO SAIOOS 153}
9ANTUS09 UO Paseq
sdnoi3 uonjuaaIajuT

oy} uosamlog
SOOUAIRYIP

JUBOYTUSIS ON

ISIO?/YD
souewiojrod
Awojoqoyd e
sjuopuodsax

JO sonsLoRIRYD

oryder3owopordos

A ssasse
arreuuonsang) e

suornsanb
dnoi3 snooq e

(€10T

‘[VINFA]) Aprus oy

JO saAnda[qo o

Jo9W 0} [QUUOSId]

[BJIPIA 10}

S[eLId)JBJA SnopJeZeH

0} uonejuaLI) uy

91¢-SI VINHA

Q) WOILJ PISIAL
‘wrex9 IANIU30)) o

SIPPAYD
UOTJRUTWERIUOII(] ®

JuWI) 9OUBULIOLID]
Q0UBULIOLIO] @

QW) 9OUBULIOJIO] @

QOUBWLIONO] @
(Surures] aAnTuS00)

93pao[mouy] e

Sururen Awojoqaryd

I0J WISAS

wisyed pue squiry
pajernwis ay) Jo

Koeoyjo oy} ArenfeAq

QWI0JINO FuruIed[
Uo UOT)BUTWBIUOIOP
JO [ID[s uIea| oy} 0}
SUA QAISISWWI JO

joedwr oy 9jeneaq

0102/600¢ Sutnq
oY= Euﬁogﬁumxm
L7 =10n1uo)

(€L=N)swopms
Sursinu 92139p
QJRIO0SSE TBAA-pUT

¢G=(dnoi3
[onuod) D dnoip

8G = (dsnow pue
pIeoqAay) g dnoin

65=(SUA
QAIsIoww) v dnoin

(L6T=N)

sjuapn)s Sursinu
9JeaIne[edOORq IOTUdS

Kwoyogqoryd ur .wm>

SIS

[927] ‘Te 12 TepIA [eyuswradxa-1sen)

UONEUTWIEIUOIIP
Jo [y oy ut
SUA QATISISWWT
JO S[oAd OM

[€2] ‘Te 10 g [ejuowiLIadxo-1sen()

paureIqo dJUAIIP
10 QJeWIS? 100l

1001 JuaWAINSBIJN

PaIpMIs W00

asoding

uonendog

uoneorddy (1e3K) JI07INY ugisop Apmg

(ponunuoo) | sjqey

pringer

Qs



Irish Journal of Medical Science (1971 -)

neA 4 1S9mo|
9y pey sdnoi3 yjoq
1oy 2apadoid o
9jerdwod 03 s [€10)

A “9ouBdYIUSIS ON
SJUSI[D A} UO
sonoerd emoe 1oy
0 21nsodxa J1oy) ut
9%G°G9 AQ UIAIS a10Mm
SYIBWAI QATISO]
pamoys dnoi3

reyuownadxe oy g,
anfea 4 1sey3y
oY) YIIM OLNIW
Qouewiojrod swes
9y pey sdnoi3 om)
Q) Ul ‘SUONIISUTI
Jo Joquinu 9y}
‘QOUAIPIP

JueOYIUSIS ON ISIPO2YD
sdnoi13 Teyuowtradxe Qouewojrod
pue [01)U0D ) Awojoqayd e juoned [emoe 2102/110¢ Suling
Surredwoo ur sjuopuodsal uo sdnoi3 om) © 67 = Teyuawtradxyg
sorow douewiojred  9Y) JO SONSLIAIORIRYD uaamieq Awojoqaryd €¢ =[0onuo)
SNOLIBA 9Y) Ul oryderSowaporoos Jo ooueurioprad q[rys (2Z9=N) syuapnis
S)[NSI UT SQOUAIQYIP Y} ssasse w1} 9OUBULIOLIO] QU3 UT SOOUISYIP Sursiu 0a130p S[ID[s Awojoqaryd
JuBOYTUSIS ON arreuuonsang) e Q0UBWLIOLIO] @ ay) aredwo)) QJe100sse Jeak-pug ur SYA POsn [9€] Te 10 welIm reruowLIodxa-1seng)
PauIeIqo dJUAIIP
10 Q)RS 109 [00} JUSWAINSBIA parpnis awoonQ asoding uonendog uoneorddy (1K) JI07INY ugisop Apmg

(ponunuoo) | sjqey

pringer

a's



Irish Journal of Medical Science (1971 -)

Jursinu J0J WISA
a paysnes A[ySy
arom syuedronteq
sjuaned
[eo1 10J SULIRD UI
Q0UAPYUO0D I3y}
pasearour Sursinu
JOJ WISA Jey) paaide
A[Suomns 10 paaide
syuedronred oy Jo %9/
(agss=m
dnoi3 jonuoo
) uey) 1YY
(90'85=p ‘¢ dno13
‘€0°6S = ‘T dnois)
sdnoi3 uonernuis yjog
(€ev0=d)
9I00S UOTJRUTIIEXD
uonenuwisisod oy,
((LLOO=d) $91008
UONRUILIEXS Y} U]
‘QOUAIPIP
JUBOYTUSIS ON

(SLo=d
‘2€°0— =2) Surures|
Ul 90U9pYU0I-J[9S
((S€0=d ‘€60—=2)
Surures] JuarIno
yIm uonoeysnes
((8€0=d ‘L8'0—=2)
Kouarogoxd
Qouewoyrod
((TS0=d ‘v90—=2)
sope1s 9s1mnood uy
190URIYIP
JUBOYTUSIS ON

(vd ‘erydiope[iyq
SUNIIM 2
SWel[IM
noourddr) uonipg
WET Susmy
[e213InS-[BIIPIIA JO
YooqIXa, S yireppng
pue Jouunrg pasn
$939[[00 ylog e
(ANSIAS) SutsmN
10} WISA SuISINN
[e913ING-[eIIPIA
Jo uonen[eaq
JuopmIS oY, @
Aynoey Aq pajeaId
Qxreuuorsanb
wo-1y31o ue
Suisn pajenyead
sem Qouarradxa
3ursinu J0j WISA
Y} YIim UOTORJSTIeS
juedionied e

9[eos Surures|
ur 20Uapyuod
pue uonoeysnes
apmg (9)
9[eds uoneNUIS
ur seonoeid
[euoneonpy (q)
Jeos
ugisop uone[nuwig (&)
(21098 N'IN) 2[e9S
uS1so uone[nWISg
Sursin) jo angeo]
[euoneN Y Le
(2100s ddI) 1001
Suney Aouaroyoid
Q0UBWLION]
pajeIi3auy Sy e

9SIn0d JuISINN

I[eoH }Npy ue ut

Sursinu 10 WIgA Jo

Q0USPYUOD J[OS @  UONIRJSHIES SJUIPNIS

UONOeSIES @ PUB SSQUOAIIOJYD
oSpojmouy| e oy} denfeAq

A3arens
Sumyoea) e se
Qouaradxa [eoruro
[eN)IIA 9U) 9JeN[BAd
0] pue Kouaroyord
[B21UI[O JUIpNIS U0
uone[NWIS [BIIUID
[eMIIA 913 JO
joeduwr oy ojeneaq

Q0UIPYUOI-J[OS @

UONOE)SIES @
QoUBWIOLID]

uondaorog e

9¢=SN
T UOTUAIIUL
Z€=S T UOTIUSAIU]
G¢=10nu0)

(E01=N)

syuopnys Sursinu
JrenpeIdiopun

(€9=N)
syuopms SursinnN
Ul 90U9I0g JO IO)SEIN

(Auo-3sapsod
‘dnox3-oomyp)
[ejuowiLodxo-1sene)

98IN0d Y)[EaY
}Npe uo (WISA)

uong[nWIS [ENMIA [e€] "Te 1 1y8um

95102
[esrexddy yieoyq
PIOUBAPY QUI[UO
DSA uone[nurs

[BOIUT[D [BNLIA

[12] 'Te 10 wuek1g [ejuowiLadxo-1sen()

paureIqo dJUAIIP
10 QJeWIS? 100l

1001 JuaWAINSBIJN

PaIpMIs W00 asoding

uonendog

uoneorddy (1e3K) JI07INY ugisop Apmg

(ponunuoo) | sjqey

pringer

Qs



Irish Journal of Medical Science (1971 -)

(%8'9) Sururen
SuIMmo[[o} syjuow G
18 pue (%4 11) 1sod

KJoyerpawut yjoq
1915 dnoi3 SYA YL
(1000>d)
Q) 89} JO 1099 UTEI
wn 9oueuIojrad uy
(€6'TT "SAYETT)
porrad uonusjer 91098
Qouewiofrad ueow
I9mO] & pamoys dnoi3
SYA “usuneamsod
syjuow 9 03 G 1y
Iv00=d)
Sururen 19yje
A[oyerpawur 10)39q
pawojrad dnoi3
SYA 9sensod ay3 up
dnoi3 SYA uey a1owr
Io19q powrtoyred
dnoi3 jonuod
ay 9sar1d oy uQ
(910°0=d) dwm 1910
Apueoyrugdis paIayIp
‘ooueurtoyrad uy
{09 v1=m)
jsansod ay) 0)
(T6=msare1d oy
woJj 59} 9ANTUS00
9y} uo juowoaordur
puE QW) I9A0
)59} 9AT)TUS0D U

suorsanb

0T Jo SumnsIsuod 1s9)
Qo10Y0-9[dnniA ©

SW)I [RIOIARYQQ

apnpoul jey) oLqnl
QOUBULIOJIO]

SOWO0oINO JuTuIe|

QUIL], 9OUBWLIOJIOJ @ UO (SYA) uonenuis

D[S 99UBULIOJIO] @ Arear remuia jo

a3pa[moury $109j9 reurpmyISuo|
AANIUS0)) @ ) ourwexyg

16 =reyuswrradxyg
[¢=10nuocH
(801=N)

(NSg) swuspms
QJeaINE[EddRq JOTUSS

UOTBUTWIEIUOIIP
JO [I13s a3 uo
(S¥A) uonenuwis

KBl [enarp

[61] Te 10 g [ejuowiLIadxo-1sen()

PauIeIqo dJUAIIP
10 QJeWIS? 100l

1001 JuaWwINSBIJN

PaIpMIs W00 osoding

uonendog

uoneorddy (1K) JI07INY ugisop Apmg

(ponunuoo) | sjqey

pringer

a's



Irish Journal of Medical Science (1971 -)

dnoi3 Tejuowtradxa
AU} U PAASIYIR
sem douanbos
uonedIpau 3y} Jo
Surures| pasearour
(S0'0>d) ‘soxeIsT
(0 JO UBIPAW B M
g OLIBUIDS Ul UOU
0) POONPAI UAY) Sem
yorym ‘paurrojrod
SeM SIYBISTW ()¢
Jo ueipowr € ‘y
OLIBUQDS FuLInpe
:SIOLIQ
JOMQJ U PSP
Qouewrioyrod pasoxduwr
S0'0>d
(0= uerpaw) v
OLIRUJIS UI UBY)
(SL'0=uerpaw) (g)
OLIBUIIS PUOIIS
JU} Ul UYL} Sem
(sonurw ur) awrn
SSQ[ Jey) pamoys
(16'0=pr
S.UdY0))) 9ZIS 199
Suomns e Y ‘sured
Surures] 93pajmouy
[eapaosoid pue
[enydoouod pasearou]

(82°0=d) SOUSIYIP
JUBOYTUSIS ON

S3uIpI0991 09PIA
pUE S109YSYIoM
Siuopmis o
a1reuuornsanb
Q0UdsAI]
Q1reuuorjsanb
A3pormouy JVIA e
uonensuImpe
uonedIPaU J0J
JUSWUOIIAUD

YA-TIId UL @

9100S 90UISAIJ ®
S[IDS 9OUBULIOLIO] @
Jurures[ oFpo[mouy| e

uonensuIwupe
uonesIpaw
‘uoneonpa
Sursinu urgm
[oys Teponed
B POUTWEXD oM
‘oonoeid ojur
a3pa[moury
[eonR109Y) JuTULIRd]
QreI3AIUI UBD
JUSWIUOIIAUD Y A
AU) MOY 9JeIISUOWR(

78 =dnoi3
eswrRdxg
Ly =101nU0D)
(6TI=N)
sjuapmys Sursinu
JjeaIne[eodRq
Ieak-puodeg

(dnoi3 uostredwod
13sapsod-uonuaAiul

paureIqo dJUAIIP
10 QJeWIS? 100l

1001 JuaWAINSBIJN

PaIpMIs W00

asoding

uonendog

-)s9301d)
SYA-TTId [¢] Ter mmogng  [ejuswLddxe-1sENQ)
uoneorddy (1e3K) JI07INY ugisop Apmg

(ponunuoo) | sjqey

pringer

Qs



Irish Journal of Medical Science (1971 -)

0o e=m)
SAH 2y} ueyy
(96°¢ =) NNoYJIp
QI0W 9q 0) Sk} AY)
paAtedrad SAT 9y,
{(600=d)
Q1008 AJ[NOLyIp se)
paateoxad oy 10
SLe=m)
soewl [[1IS YUMm
eyl (00°¢ =) IA
)IM JUSPYUOD dI0W
ADY3IIs 119) SAH 2UL
Wrzc=m)
juauIeaI) YA oY)
ue (00°¢ =)
90UIPYUOD JO [9AJ]
35918013 paonpoxd
juswyean) ofewr
s o (80°0=d)
Q100§ 90UdPYUOD UJ
QOURIYIP
JUBOYTUSIS ON
(8 0SL =) seSewr
s Sureds 10)je
uey) (s €65 =) A
Sure9s 10)je 159) oY}
UO SWI} SSI[ PasIom
S[ENSTA-USTH YL,
JuawIIeaI) YA
a1 uI peof 2ANIuS0d
[ensIA paseaIou]
(L00=d)
[9A9] UOTIORISIUL U]
00 1=m)
juswean) oSewr
[11Is oy} PIm el
(0T 7=W) yuawiean
YA W Ym 19139q
PIP S[ENSIA-UYSIH
Y ‘poylowr
uonejuasaid pue odKy
remdaorad usamieg

QUIT) 9OUBULIOJIS]

Kynougip 93po[mouy] e
10} 9[eds YL, @ 0UIPYUOD J[S @
Q0UapYuU0d uondoorad

10J 9[BOS A, @ pUE QOUBWLIONIO] @

s9[A3s Temydoorad
[ensIA-mO][ pue -y31y
)M SJuapnjs 0}
SJUSWIUOIIAUD WOOI
Sunerado [eo13ms jo
suonejuasaxd oFewr
[[hs JeuonIpen
pue YA JO S109y9
[enuaIajgip

) aredwo)

(81 =N) suapnys
(Nd'D SuisinN

SJUSWIUOIIAUD WOOT
Surnerado [eo13ms

[eonoeld pasudor  jo dopysap YA Suisp

(ATuo-3sansod

[0Z] Te 10 wingsny  ®) eyuswLIddxa-1sen()

PauIeIqo dJUAIIP
10 QJeWIS? 100l

001 JUSWAINSBIIA PaIpMIs W00

asoding

uonendog

uoneorddy

(1K) JI07INY

ugisop Apmg

(ponunuoo) | sjqey

pringer

a's



Irish Journal of Medical Science (1971 -)

Appomb waisAs

Jy) asn 03 ure9|

pinom A3y} paaise
A[3uons 1o paaide %08

asn

0) ASed sem wWISAS
oy y3noy %68

Apuanbaiy waisAs oy
asn 03 Y] P[NOM %/ /[,

Sdn=w

uo [[e10A0 danIsod

se owres 9y pajer
syuedronred jo %46/

(€0'79)

Q1om sFunes asuodsax

(sns) Leang
Aiqes) waisAg oy,

(80'99=as

‘STI =) spepow

UBWINYUOU PUE

(66'0c=as

‘01 1€=M) s[opowt
Uuone[NWIS [ENJIIA U]

(S0'0<d) swmn
douewIofiod 19)se

(SO0 <d) sa100s
Qoueurioyrad [[eIeA0 uj

(S00<d)
ssouparedard Jo [9A9] UT

dnoi3 [ejuowrrodxa

oy} ur payodwod

ATInJsse0ons $91008
Qouewniojrad jo v

100URIYIP
JUBOYTUSIS ON

(S¥N) wasks
sasuodsar 1as() '

(suoneorjdde pue
‘Qrempirey ‘oIemijos
S [ons wo)sAs e
YIM uonoeysnes
pue ‘Kouaroyy
‘SSQUOATIONYS INOqe
suornsanb yim
9[eds WAI-(] © JO
$IS1SU0011) SNS 1

oeog ssouparedarg
PaATOIo]
3o[euy [ensip e
1001
uonenfeAy s[[S e
(pua—ue3aq
‘owm) Qonoeid jo
307) s1o0ys S0 e
drreuuonsonb
oryderSowa(q e

suondooiod e
J0USPYUO0D J[oS @
uonoejsnes e

ssoupoaredard
Jo[oroT e
QWIN QOUBWIONIAJ @
[9AS] 90UBULIOJIO] @

juoned

sonoerd [eNIIIA © UT I9JOYIBD

UOT)RZ1IO)AY)BD (1¢=N) Kymoey  Areurn e Suroerd jo

9[119)s Joj WwdIsAs  Sursinu pue syuopnys  99n9eId Yy MO[[e 0}
Qwes YA © Jo SursInu JOTUSS pUe  PISIAP LY Sn[NoQ [s¢]

Ayiqesn ay) oyenfeay  siorunf ojenpeidiopun Suisn owes YA e 10 uaIr3pg-Suoprey]

1S Iaroyyed £9[0q
j10ddns 0) pauSisop
Jey) uoneNUIS
Arear enyaia
JO SSOUAATIORLJ

oy} 9jenfeaq

01 =dnoi3 yoeg
(0z=N)

(ANV) Sursmu ur
90139p s,9BI00SSE

JO sjuepms

IS 1919y)ed
K910,] uonR[WIS [z€]
Aj[eal [eniaiA  UO)[IWEBH PUE YIS

(3sansod Aquo)
[ejuowiLadxo-1sene)

(Terusurrradxa
A[uo-12)je)
[ejuowiLIadxo-1sen()

PaureIqo dJUIIP
10 QJeWIS? J0o)q

1001 JuaWINSBIJN

PaIpMIs W00

asoding uonendog uoneorddy (1e3K) JI07INY

ugisop Apmg

(ponunuoo) | sjqey

pringer

Qs



Irish Journal of Medical Science (1971 -)

How does VRS impact on clinical nursing skills
for nursing students?

Using VRS as a learning strategy in skill acquisition

Fourteen studies (56.5%) examined VRS as a supplemental
learning tool for skill acquisition as (IV, suctioning, decontam-
ination, phlebotomy, administering medication, Foleys catheter
skills). For details on the application of VRS, see Table 1.

Six studies showed that VRS allows students to act sev-
eral roles in different settings [4, 13, 16—19], and seven
studies showed that VRS enhances the role of students in
debriefing, orientation and interacting with a virtual envi-
ronment, self-reflection, and clinical reasoning [20-26].
On the other hand, four studies showed the effectiveness of
performing skills on actual patients after using various VRS
techniques [26-28].

Twelve (92%) studies showed an improvement in skill
performance of nursing students after using VRS [4, 16,
19, 20, 23, 26, 27, 29-33], while three (23%) studies indi-
cated a decreased effect of VRS on performance scores and
perceptions of students because of technical issues [17, 34,
35]. On the other hand, 23% showed no difference between
VRS methods and face-to-face/manikin simulation [21, 28,
36]. In performance time, six (46%) studies showed the use
of VRS in various skills improved skill performance and an
enhanced use VR-based system to supplement face-to-face/
manikin simulation may be the optimal training program to
complete skills efficiently [4, 19, 20, 23, 30, 32]. Vidal et al.
and Luctkar-Flude et al. explained that using VRS takes
longer to acquire skills, and the order of procedural steps is
important in teaching psychomotor skills.

The effectiveness of VRS on cognitive skills (knowledge
and retention)

Fifteen (65%) of twenty-three studies examined that VRS
can improve student learning or their knowledge. In cogni-
tive context, six studies showed that VRS increase acquisi-
tion and retention of knowledge [4, 13, 16, 18, 22, 25]. Fur-
thermore, VRS enhances development, gained, and applying
knowledge [13, 19, 23, 27, 29]. In the affective domain, seven
studies found realistic VRS experiences providing knowledge
about caring, interactions, allowed for feedback on accessible
engagement enjoyable game, and students’ attention [13, 17,
18, 20, 23, 33, 34], while other studies showed no difference
in knowledge after 5 months [4, 19]. Seven studies showed
no difference when using VRS as compared to face-to-face/
manikin simulation of acquisition, application, and learning
knowledge, and increased knowledge in both groups in which
VRS is considered as a supplemental tool alongside face-to-
face/manikin simulation [16, 17, 24, 27, 29, 33, 34].

How does VRS affect satisfaction, self-confidence,
self-efficacy, and anxiety among nursing students?

Nursing student’s satisfaction

Eleven studies (48%) examined learner satisfaction after VRS
use. Ten studies showed an increase in learner satisfaction [20,
22,24, 25, 27, 30-33, 35]. One study that compared VRS
with face-to-face/manikin simulation showed no difference in
satisfaction with the learning experience [21].

Nursing students’ anxiety level

Three (13%) studies examined outcomes related to anxiety
levels among nursing students (n=235). Two studies showed
VRS can be a reliable and effective teaching/learning strategy
to reduce anxiety levels, and fear symptoms among students
[27,30]. On the other hand, a study by Cobbett and Snelgrove-
Clarke showed VRS rise anxiety levels among students.

Self-confidence

Eight (35%) studies examined outcomes related to self-
confidence resulting from VRS. Three studies showed that
VRS can increase self-confidence [20, 33, 35], and five
studies found that VRS compared to face-to-face/manikin
simulation does not affect self-confidence [21, 27, 28, 31,
34], although studies of Luctkar-Flude et al. and Ismailoglu
and Zaybak showed higher self-confidence in VRS than
face-to-face/manikin simulation.

Self-efficacy

Four (17%) studies examined outcomes related to
self-efficacy. Three studies showed VRS increased
self-efficacy among nursing students using various
strategies [17, 24, 25]. The study of Bandura showed
no differences in perception of self-efficacy among
students because simulation strategy used only one
intervention with one class, in line with self-efficacy
theory; self-efficacy perception is caused by interaction
of different variables over time [37].

Discussion

Knowledge/skill performance/performance time

In this review, although methods employed varied among
studies, 53% showed that VRS reinforces knowledge acqui-
sition and 92% showed that it improves skill performance.

Knowledge is examined through focusing on several cogni-
tive contexts, in which VRS allows acquisition of knowledge
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through learning experience and error training that is a
valuable part of gain information for nurse students who is
serving feedback for their actions [4]. In addition, VRS had
positive effect on retention of knowledge through replicat-
ing actual areas into realistic scenarios at any time such as
creating variety of models for disaster situations, and using
virtual patients in a case-based learning approach [19, 22,
38]. On the other hand, VRS assists transfer of knowledge
through conveying theoretical knowledge to practice by
applying VRS in various programs education and used
game-based virtual reality phone applications such as role
perioperative team, tracheostomy care, and IV pump skills
[16, 29, 31].

Furthermore, various studies showed that VRS play vital
role in promoting active learning including first, students
take an active role when they played individually, which
supports Kolb’s theory—when learners have engaged in
active experimentation, learning will be most effective [39].
Second, VRS integrating exciting, fun, and motivating in
the learning process helping students’ problem-solving and
critical thinking that reduce anxiety. Third, VRS helps to
provide feedback and reflection especially with a formative
assessment helping knowledge retention [18, 24, 25, 30, 33].
On the other hand, VRS enhances conceptual and procedural
learning through bridging gap between theoretical and clini-
cal skills that occur in nursing education, let students gain
information by using auditory/visual senses [4].

Moreover, there is another study that showed the impor-
tance of VRS in a classroom instructional setting during
visualizing skills, in which VRS assist retention of mental
image, explore real-world interactions for learners, instruc-
tional variables, and tasks [20], which agreed with a study
of [40] that indicated students learn through rules of doing
and being.

This review showed that VRS was used in various learn-
ing strategies such as a case study, several contexts such
as specific scenarios in safety education, pediatric courses,
and disaster training, and psychomotor skills that demon-
strated improvement in the performance of various skills
included tracheostomy tube, IV catheterization, medication
administration, and decontamination skills. Consequently,
VRS showed improvement in decision-making and transfer
of safer practices that allow experiential learning [16, 18,
19, 23, 25, 38], which is compatible with the studies of [41].

On the other hand, some studies showed that no varia-
tions between both VRS and face-to-face/manikin methods
used on knowledge level and performance skill, related to
several factors such as the following: (1) providing relevant
theoretical knowledge and then performed procedure steps
as many times; (2) participants may be exposed to same
instructional content or test itself; (3) constant program plan-
ning and resource; and (4) technical and game progression
issues caused by using this type of educational game and
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training equipment for the first time [17, 21, 25, 27-29, 34,
36]. Thus, it can be concluded that neither the VRS nor the
face-to-face/manikin method is considered perfect in and of
itself or totally offers the procedure performed on an actual
patient [30, 36]. In addition, it may be provided students
with an opportunity to contextualize and reinforce their theo-
retical knowledge by learning through experience, which is
compatible with the studies of [41].

With respect to performance time, 46% of studies showed
students performed tasks faster through VRS compared
to face-to-face/manikin method that related to realistic
conditions which allow students to repeat procedure after
sufficient practice time, and extend students’ preparedness
level to perform skill [4, 19, 20, 23, 26, 30, 32]. In contrast,
Succar et al. showed that using VRS caused students to
spend greater performance time than when using face-to-
face/manikin simulation, which may be considered a gap
between completing virtual skills and real skills on account
of the immaturity of VR technology [42]. Thus, that does not
mean that learning outcomes with VRS decreased, but the
use of a VR-based system may be a supplement to face-to-
face/manikin simulation is the optimal program for training
nurses [43].

Satisfaction/self-confidence/self-efficacy/anxiety

VRS is enhanced satisfaction among students in performing
clinical skills through feelings of usability, usefulness,
and providing positive feedback [22, 30, 32, 35]. Curtin
et al. showed improved learner satisfaction through
enhancing their knowledge, learning goals and outcomes,
feeling that preparation was both convenient and excellent, as
is compatible with the study of [44]. And, this may contribute
to motivation, improved clinical skills, and reduced time
spent in education by promoting self-reflection activities [21,
27]. The study of Verkuyl et al. showed learners’ satisfaction
related to increasing understanding, challenging knowledge,
and critical thinking, allowing for reflection in a realistic
environment. In addition, they can do practical skills at any
time anywhere if they have VRS devices such as Oculus Rift
which allow them to provide feedback [24]. Also, study of
Ausburn et al. showed increased satisfaction between
learners and educators through found strong enthusiasm to
used desktop VR, which they recommended to design, and
implementation/distribution of functional desktop VR [20].
One study showed learner dissatisfaction when using VRS
compared to face-to-face/manikin simulation because of
some technical issues, e.g., students could not perform skills
effectively [34].

In this review, three studies showed that VRS increased
self-efficacy rather than face-to-face/manikin simulation
[17, 24, 25], and three studies showed that VRS increased
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self-confidence [20, 33, 35]. This is in agreement with the
review of Foronda. In self-confidence there is no differ-
ence when participating with face-to-face/manikin simu-
lation versus VRS in clinical practice scenarios such as
apply two maternal new-born clinical simulation sce-
nario [34], which concurs with the studies of [45] that
conclude that VRS integrates learning principles con-
structivism, through enhancing self-directed learning in a
realistic setting while enabling student learning and sup-
porting their confidence.

Two studies in this review showed that VRS may be an
effective learning strategy that reduces nursing students’
anxiety levels and fear symptom among students who used
a virtual intravenous simulation than among those who used
plastic arm models [27, 30], congruent with Nielsen and
Harder [46] study that recommendations may reduce student
anxiety during simulation such as educators being support-
ive and friendly, providing sufficient instructions to environ-
ment and simulation roles, and planning nursing care as a
team. One study showed that students in face-to-face simu-
lations have been more comfortable because they had prior
exposure to the simulation lab, and technology surrounding
VRS caused the rise in anxiety levels [34].

Technical issues

Four (17%) studies demonstrated that VRS has technical
issues that may have an influence on learning outcomes.
Kardong-Edgren et al. showed that students are comfortable
with technology which was associated positively with
simulation scores (P =0.004). Another study showed that
students preferred face-to-face simulation compared to
VRS with the reason related to technological issues such
as a slow online program [34]. Additionally, a study of
Ausburn et al. reported that there is no technical problem
with VRS in a classroom setting, and the issues with
channel and cognitive overload may recede by providing
adequate time for training and learning, and exploring VRS
details when using instructional VR in complicated graphic
environments like equipment, laboratories, and facilities
interiors.

Limitations

There are several limitations to this review. First, we were
not able to perform subanalysis because of restricted data in
primary studies. Second, results could differ if other data-
bases and grey literature were included. There is known bias
when only published studies are reviewed. Third, we did not
perform hand searches of relevant journals. Finally, results
would differ if the population of interest extended beyond
nursing students.

Conclusion

VRS can be considered a useful learning strategy and a beneficial
choice for promoting skill acquisition, retention of knowledge,
and enhancing effective learning strategies for learners.
Furthermore, the combination of VRS into nursing curriculum
content is an appropriate strategy for providing additional
methods for skill acquisition. It also has a positive impact on
self-confidence, self-efficacy, and satisfaction, and decreases
anxiety levels among nursing students. On the other hand,
further studies suggest improving our understanding of VRS’s
effects on the acquisition of skills for nursing students to improve
their performance. Likewise, it is essential to realize not only
whether this type of intervention is efficient but also whether it
is agreeable to nursing educators and learners. Therefore, there is
a need for research to acquire knowing and understanding about
how and why this approach to learning might be utilized.

Recommendations

Future research should look at a diversity of healthcare
professionals to ensure results can widely be generalizable,
performing longitudinal studies for students after a completed
experience of VRS to determine if knowledge acquired translates
into changes in clinical practice through evaluating cognitive,
affective, and psychomotor. Furthermore, advanced studies are
essential on the use of VRS in nursing education and training.
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