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Purpose: As an educational method, immersive simulation has the advantage of stimulating learners' interest,
increasing participation, and allowing repeated highly-realistic experiences; therefore, it is expected to be effective
in practical nursing education. This study aimed to systematically review previous research on immersive
simulation among undergraduate nursing students, examine overall research trends, and identify the educational
content and the method’s effectiveness. Methods: A literature search of databases such as PubMed, EMBASE,
CINAHL, Cochrane, Google Scholar, and RISS was performed using a combination of search terms such as

” “|mmerS|ve ” @ ”

“nursing, virtual reality,

augmented reality,

mixed reality,” and “simulation education.” Resullts:

Of the 789 retrieved articles, 15 were selected for analysis, which revealed that immersive simulations for nursing
college students are based on virtual reality and augmented reality, and nursing skills-related simulation content
is the most developed. The majority of interventions target outcomes in the cognitive and affective domains, as
immersive simulation has been found to be effective at improving nursing students' nursing skills performance
in the cognitive domain, and improve satisfaction and confidence in the affective domain. Conclusion: The results
suggest that the use of immersive simulation in nursing education needs to be considered, including in limited
clinical practice environments. To maximize learning outcomes using immersive simulations, a strategic program
must be established, and educational outcomes must be proven.
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Figure 2-A. Risk of bias graph

Ahn, M.(2021)

Bae, .(2023)

Berg, H.(2020)

Chae, M.(2021)

Jung, A(2022a)

Jung, A.(2022h)

Kim, K.(2021)

Kim, M.(2022)

Kim, ¥.(2021)

Lee, H.(2022)

Lee, J.(2023)

Lee, ¥.(2022)

Shibuya, H.(2018)

Yang, 5.(2022)

OO0 OOO OO OO OO G ® @ vsinouomedata

P OS OSSN~ O S S ~|®| ~|@® | Measuementoftheoutcome
OO0 OO0 OO OO O® O ® ® ®|seectonohereported resul
@ =~ DS > OO OO~ O O @ 0wl

@ 2~ DS~ DO OO = ® @ @ randomiationprocess
PO OO OGS OO G~ 0 . @ | Deviations from intended interverttion

Yu, M.(2021)

Figure 2-B. Risk of biaz summary

Figure 2. Assessment risk of bias in included studis.

ot

Fol

4. 2 A=Y 0| us M

B AAA o] 23 A7 EYF AEF oI BE T
Ao} Bi= AAH A% AR F9o2 BuH), 7}
AP digh &35 42| 5hd Table 33t 2t

1) A4 A
29 A o)A 28 FA12] AX A Feo] gt Ak
4, 5% 3, BANAS Y, Yol QA 225,
54T, HEs 2ne usig AXE 4o F A4
Az B3 238 7H0|9 11[A1,A6,A10-A12,A14,A15],

Vol. 14 No.1, 2024 27



on
M
08
dEE
Fol
]
oN
ro
el

Table 1. Descriptive Summary of Included Studies (N=15)
Sar.nple Intervention
size
First author Country T;ISIIEEZ (/)f Comparison Main outcomes
(year) Int. / . . . ;
Modality Simulation contents Session
Cont .
duration
(min)
Ahn, M. Korea 44/40  HMD-based VR Community nursing 1 /33~45 Conventional Knowledge
(2021) practice education Self-confidence
Home visits VR Self-efficacy
simulation program Clinical competency
(nursing care for
patients with HTN,
DM, and stroke)
Bae, Y. Korea 24 /21 HMD-based VR Fundamentals of 1/35 HFS Clinical competency
(2023) nursing practice Problem-solving
Intravenous injection ability
Self-confidence
Berg, H. Norway 149 /140 Immersiveand ABCDE approach 1/60  Conventional Performance
(2020) interactive VR Airway education assessment
Breathing
Circulation
Disability
Exposure
Chae, M Korea 19/19  HMD-based VR Nursing skills practice  1/60  Educational Learning achievement
(2021) Intravenous injection videos Learning satisfaction
Foley catheterization Learning immersion
Intradermal injection
Endotracheal suction
Tracheostomy
management
Blood transfusion
Jung, A. Korea 60/57  VRusing Nursing skills practice 1 /120  Conventional = Learning flow
(2022a) GLOBEPOINT  Endotracheal suction education Self-confidence
Nursing skills
performance
Jung, A. Korea 30/30 HMD-based VR Chemoport insertion 1/30  Orientationby Knowledge
(2022b) surgery nursing an operating  Learning attitude
nursing Satisfaction with
instructor and  self-practice
self-learning  Learning motivation
using a
handout
Kim, K. Korea 29/29  ARusing Fundamentals of 3/90  Educational Nursing skills
(2021) Epson’s nursing practice videos confidence
Moverio BT Blood transfusion Nursing skills
300 goggles performance
Practice satisfaction
Kim, M. Korea 37/37  ARusingsmart Fundamentals of 1/45  Educational Clinical competence
(2022) glasses nursing practice videos Self-efficacy

Practice satisfaction

Int.=Intervention group; Cont.=Control group.
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Table 1. Descriptive Summary of Included Studies (Continued) (N=15)
Sar.nple Intervention
size
: Number of
First author Country sessions /  Comparison Main outcomes
(year) nt. /
Modality Simulation contents ~ Session
Cont .
duration
(min)
Kim, Y. Korea 30/30 Scenario-based Admission 1/120 Conventional Learning flow
(2021) VR management education Learning satisfaction
Learning confidence
Lee, H. Korea 30/ 30 Knowledge-base Mechanical 1/60 Conventional Knowledge
(2022) d VR simulation  ventilation care education Self-efficacy
program Clinical reasoning
capacity
Lee, J. Hong 75/76  VRsimulation Blood transfusion 1/120 Educational = Knowledge
(2023) Kong using animation  practice videos Self-confidence
and 360-degree Satisfaction
nursing practice Self-efficacy
Lee, Y. Korea 56 /48 VR simulation Mental health 2/90 Educational Knowledge
(2022) using nursing practice videos Problem solving
360-degree Nursing care for Learning satisfaction
video and HMD  patients with
schizophrenia
Shibuya, H. Japan 12/12  HMD-based VR  Tracheostomy 1/- Educational ~ Skill assessment
(2019) suctioning skill videos
Yang, S. Korea 29/ 26 IVR-based on a Neonatal intensive 2 /50 Educational Knowledge
(2022) gamification care unit practice videos Problem-solving ability
program Neonatal Clinical reasoning
resuscitation ability
Self-confidence
Learning motivation
Yu, M. Korea 25/25 IVRusingHMD Neonatal intensive 1/40  Conventional Knowledge
(2021) with care unit practice education Self-efficacy
hand-tracking High-risk neonatal Learner satisfaction
technology infection control
Int.=Intervention group; Cont.=Control group.
Z 564 S o2 FA 9 anE FFsHth 7H F 5% [A14], 1% (33.3%) 9] "4-?01]*1%% el 2582 stidd &

(714%)2] Aol 4 B A EH o4 LZ o] 2| A19] o]
Ao 2 UeGI[A1,A6,A11,A12, Al4], 2
AR oot zfo|7} heptA]
AT RIF EHE
oz FA) &5 A

ot anrt
7(28.6%)9] Aol A= 5
SLQITHAT0,A15]. 752
91 31[A3,A5,A7,A13], & 488
gefslon 48e] @7 5ol B9 BNl 04 5
el 215 A7 Ugick. A
2 I[A2,A12, Al4],

stict. 39 % 19

OJ5HAl S7HAIH &1

A7 s
2s58s éﬂ]ri Bargt
220498 Ao s A0 antE A=
(33.3%)9] Aol A 2ANESH=

ol A
A

M

550 370]

2~ [e]
T‘Gga

470]

M=

ofat &7} gl

& A g

| A2, A A8, Foh

3ot S 3 R ote 5

g oA Fo%t SVt
A Aol N
T} 2 Ato]o]l 213t Afol 7k hehbA] okgtTHAL2]. 1
139 2 18 (33.3%)2] dAFoja=
Fogt Afol7t ASTHA2Z]. Y AFE AR Rt S
3H 0|9 1[A1,A2,A8], & 203
Z3H3 Tk 33 529 (66.7%) 2] Aol A GArEHe) JRatol &
202 e T1[A1,A8], 13 (33.3%) ] &7
FOJ5t Zpo|7t YehdA] GEUTHAZ] A F85¢
8-S 2H0| L [AL0,A14], F 11582

FA2 )2 Apole]

o= S avE 4

Vol. 14 No. 1, 2024

AL



st - waH - Ao
Table 2. Characteristics of Included Studies (N=15)
Characteristics Categories n (%)
Year 2019 1(6.7)
2020 1(6.7)
2021 5(33.3)
2022 6 (40.0)
2023 2(13.3)
Country Korea 12 (80.0)
Hongkong 1(6.7)
Japan 1(6.7)
Norway 1(6.7)
Sample size <50 3 (20.0)
50~99 8(53.3)
>100 4(26.7)
Intervention Modality VR based 13 (86.7)
AR based 2(13.3)
Simulation contents Nursing skills practice 7 (46.7)
Neonatal intensive care 2(13.3)
Mechanical ventilation care 1(6.7)
Chemoport insertion surgery nursing 1(6.7)
Community home visits nursing practice 1(6.7)
Mental health nursing 1(6.7)
Admission management 1(6.7)
Systematic clinical observation method 1(6.7)
Number of sessions 1 12 (80.0)
2 2(13.3)
3 1(6.7)
Session duration (mins) <60 6 (40.0)
60 3 (20.0)
90 2 (13.3)
120 3 (20.0)
Unknown 1(6.7)

AR=Augmented reality; VR=Virtual reality.
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Table 3. Effects of Immersive Simulation for Nursing Students

(N=15)

Cognitive domain

Affective domain

Study Nur'sing Plobl'em— Clinical Clirﬁ?al Lear'ning Satisfac-  Confi- Self- I_.,earning Lear{ling

Knowledge skills sol?ll.ng compe- reaSO@g achiev- Hon oo i 1@er— m(?tlva—
performance  ability tency  capacity  ement sion tion

Ahn, M. (2021) v v v v

Bae, Y. (2023) v v v

Berg, H. (2020) v

Chae, M (2021) v v v

Jung, A. (2022a) v v v

Jung, A. (2022b) v v v

Kim, K. (2021) v v v

Kim, M. (2022) v v v

Kim, Y. (2021) v v v

Lee, H. (2022) v v v v v

Lee, J. (2023) v v v v

Lee, Y. (2022) v v v

Shibuya, H. (2019) v

Yang, S. (2022) v v v v v

Yu, M. (2021) v v v

n (%) 5 (71.4) 4 (100.0) 1(333) 2(66.7) 1(50.0) 1(100.0) 9(100.0) 7(100.0) 4(80.0) 3(75.0) 2(100.0)

Outcome showing
a significant effect
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