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E A= Jeffries 5(2015) ¢ NLN Simulation TheoryE ©] &%
7NERZ A EFATE. Jeffries 5(2015)2] NLN Simulation Theory+

ZW 29 73 o]&(middle range theory) &2 EF3w w2k (context)

ko
(]

21, e5H17 (background) 291, 8547 (design) 221, Al&E#HC|A
733 (simulation experience) 291, XA W wS HAek(facilitator &
educational strategies) %1, #o{ 2} (participant) 2?1, A 2 (outcome)

Q1o g FAHY At (Figure 2).

Context
Background | —» Design
%7%/
&“‘&\ - - -
B Simulation Experience

=
&

anpat

System

Patient
Outcomes

Figure 2. Conceptual framework for NLN Simulation Theory
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2 AFeA AT o]&4 7152 v 2k (Figure 3).
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Figure 3. Conceptual framework for the study
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ASS Y& FdE vlEssA g2+ A5 AA (nonequivalent control

group pretest—posttest design)©l 23t A} 238 AFto]t}(Table 1).

Table 1. Research Design of the Study

Group Pretest Intervention Posttest 1 Posttest 2
Experimental
O1 X1 O2 O3
Group
Comparison
O1 Xs O2 O3
Group
Control
O1 O2 O3
Group

O1: General characteristics, Knowledge, Self—efficacy, Performance ability

O2 & Os: Knowledge, Self—efficacy, Performance ability

X1t Simulation—based basic resuscitation education using virtual reality technology
X2 Traditional basic resuscitation education using low—fidelity mannequin
Posttest 1: Conduct immediately after the intervention

Posttest 2: Conduct 6 weeks after the intervention
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Table 2. Intervention for Experimental Group

Category Contents

The time

required

Explain how to use a
Orientation
virtual reality simulator

5 min.

Ensure safety of situation

Check for responsiveness

Ask for help & Call 119

Check for breathing
VR based

Chest compression 30 times
procedural

Open airway &
learning
Mouth—to mouth resuscitation

Turn on the AED

Apply the electrode pads

Analyze the heart rhythm

Deliver a defibrillation shock

20 min.

Feedback Receiving feedback from VR software

5 min.

Reflective self—practice for an
Practice
integrated learning

5 min.
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Table 3. Intervention for Comparison Group

The time
Category Contents
required
Explain how to use a
Orientation 5 min.
low —fidelity simulator
Ensure safety of situation
Check for responsiveness
Ask for help & Call 119
Demonstration Check for breathing
based Chest compression 30 times
procedural Open airway & 20 min.
learning Mouth—to mouth resuscitation
Turn on the AED
Apply the electrode pads
Analyze the heart rhythm
Deliver a defibrillation shock
Feedback Receiving feedback from instructor 5 min.
Reflective self—practice for an
Practice 5 min.
integrated learning
¥ i §
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Table 4. Homogeneity Test for General Characteristics

38

N= 60
Experimental Comparison Control
Characteristics Categories Group (n= 20) Group (n= 20)  Group (n= 20) x2/F D
n(%) n(%) n (%)
Male 20(100) 20(100) 20(100)
Sex
Female 0(0) 0(0) 0(0)
15 14(70) 11(55) 8(40)
Age (year) 3.636 .162
16 6(30) 9(45) 12(60)
Yes 8(40) 5(25) 9(45)
Religion 1.866 .393
No 12(60) 15(75) 11(55)
1~11% 3(15) 3(15) 5(25)
Grade 11~60% 15(75) 12(60) 11(55) 2.6847 612
60~100% 2(10) 5(25) 4(20)
* Fisher’s exact test
b ] l.l_":



Table 4. Homogeneity Test for General Characteristics <Continued>

N= 60
Experimental Comparison Control
Characteristics Categories Group (n= 20) Group (n= 20)  Group (n= 20) x2/F D
n(%) n(%) n (%)
VR simulation Yes 3(15) 1(5) 5(25)
3.017% 265
experience No 17(85) 19(95) 15(75)
BLS performing Yes 1 () 0(0) 0(0)
1.851° 1.000
experience No 19(95) 20(100) 20(100)

* Fisher’s exact test
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2. T& W dg AHd FAA AR

B Ao ALy vud, dxes gados AAG AR Al
A a7t AFAAS wEs=A 24357 938 Shapiro—Wilk testS
Al g 3tglth(Table 5).

AT AdEe 7EadeE A (W= 936, p= .205), 7]

2= A71as (W= .929, p= .145), 7| &&= T35 (W= .909,

2AE A7 a5 (W= .953, p= .419), 712428 &E P58 (W= .936,
p=.203) EF FT& WF o] AitdE wEshe o E UEETh
gz doEes 7E2AdE A (W= 950, p= .372), 7]&
2% A7 B3 (W= 968, p=.709), 7|24 F3q58 (W= 953,
p=.420) BT & WF o] AitdE wSshe FoE UEETh
Al o] T A5 glo]l BF A9 e wEStEE, T U ol

Moz PAse

+

A= Fat gF Aolo] thst FAZA FIde =
EAHEA (ANOVA) & Al &8tk (Table 6).
NExAE A g Fe Aol 9.70£1.6897, vl ol
9.85+2.2317. txTo] 9.75+£2.573H 07 Hluo] 7bg Egho
ztol= FAACE FosA Ykrh(F= .024, p= .976).
TNeas AVlEs A B Aol 122.30£21.529%,
Hlw o] 121.00+23.97474, thxro]l 121.95+119.008F % A3 o]

7P mrod, Aol SAHCE FoshA skt (F= 019, p= .981).

40 A ‘._, 2 II



NeEaxdes F3sY

Aol BEe

A& o] 8.20+2.8404,

Hl o] 8.3012.867F, tlxo] 8.2572.989- 0% wHlwTo] 7+

Hir
32
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o

R4

AT vas, e Abele] AR AL

ou, zpol= FAH R FAsHA A} TH(EF= .006, p=.994).
2 7ol A

F% W5 ARPe AT 2oz ey

Table 5. Normality Test for Dependent Variables

N= 60
Experimental Comparison Control
Dependent
Group (n= 20) Group (n= 20) Group (n= 20)
Variables
W D W D W D
Knowledge .936 .205 .933 .180 .950 372
Self—efficacy .929 .145 .953 419 .968 .709
Performance
.909 .061 .936 .203 .953 420
ability
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Table 6. Homogeneity Test for Dependent Variables

N= 60
Experimental Group Comparison Group Control Group
Dependent
(n= 20) (n= 20) (n= 20) F D
Variables
M=*=SD M=*=SD M=*SD
Knowledge 9.70£1.689 9.85£2.231 9.75£2.573 .024 976
Self—efficacy 122.30%£21.529 121.00£23.974 121.95+19.008 .019 981
Performance
8.20%£2.840 8.30£2.867 8.25+2.989 .006 994
ability
.
42 A



3. 7H2 AA

i

D Al 7] 718 @4 71es 8% AlEHelAd 7 7124

Age W2 AELS AFAE "HHLE VERdE ns5S 2

flo

MEFE 9 J1Ra4E B4e X Qe dEd v A4 A5

A

=

N& AT,

Mauchly ¢l 794 A4 A, &5 <.001% 734 7Hdo] T55A

M
r—{n:

9 JHEE AAE7] 9@ ol wHE =34

dornw FHE HAYFALA Greenhouse—Geissere] 7]F3to] A=
Aol o]Folftk(Table 7). 578 Aol wWE 712 x8E A4 A5
Ask= Hdke] meb {fodk Ao

Aw} 24 Qe AsAe 59w folalA Jehseh(F= 10.235,

I (F= 34.749, p< .001),

N
30
3

p<.001).

Table 7. Results of RMANOVA on BLS Knowledge

Source SS df MS F D

Within Time 115.811 1.558 74.314 34.749 <.001

Subjects Time*Group 68.222 3.117 21.889 10.235 <.001

Effect Residual ~ 189.967 88.828 2.139
Between Group 115.144 2 57572 5835  .005
Subjects

Effect Residual 562.433 57 9.867

43 A2t



714 1-1. A% AR A AT v 2 dxTed Bs

A4 A5e Aol Y& Rolth,

22y w4

i

p

A8 AX AF

SAs 7EAE AY A5
(Bonferroni correction) = AF&3le] Aok MR dHlwst A} (Table 8),
AT e Aevh Hludry mhod AR fod Aol

o)

SLovjat di] V2 ade A4

4

AU (p=1.000), HFq A3
A7t BAAC2 FosA @& so=z YeEhgth(p< .001, p< .001).

P

el 7 1-12 3EAF o7 (A=t (Figure 4).

74 1-2. A" AA 65 F A¥T2 vlas P dzTd B8

A4 A5 ol7k e Holtk.

il

A AA 67 F SAS 7EAE A HAgE 2HEY 2F
(Bonferroni correction) & ARg3to] ok H=E Hlwst Ay} (Table 8),
AT Ho A7 vlud Ry oy BAF R {3k Aol=
NAL(p= 1.000), thxvrRE AT D vlugt i) 7| EA8s A4

A7k AHCE FosA W@ Aoz Yebgtk(p= .006, p= .028).

webd 7 1-2% FEF o AXH A (Figure 4).
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Table 8. Differences in BLS Knowledge

N= 60
Pretest Posttest 1 Posttest 2 ot
Group
M=ESE M=*SE M=ESE a—b b—c c—a d—e e—f f—d
Experimental
9.70*£0.378 12.90+0.383* 11.75+0.403¢
Group (n= 20)
Comparison
9.85%£0.499 12.65+0.483> 11.40+0.413° 1.000 <.001 <.001 1.000 .028 .006
Group (n= 20)
Control
9.75+0.575  9.60%£0.530°  9.70%£0.513f
Group (n= 20)
T Bonferroni correction
.
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Figure 4. Changes in BLS knowledge by point in time
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2) [Al2 7Hd]: 7% A4 Ve E8% AEHA Vv VExAe
&S e dITL AFAE vhiFoE TExde e W

5¢ WA @& A= He Alasa

okov g F£AHE AAEAZEFQ Greenhouse—Geisser®l 7]%3dlo] A&
Aol o]FoJXth(Table 9). 4 Al WM& 7|EALAE AV as
A9 W= %

o
&
Akt 54 A1) dasd 2y B3 FoeA yEbse(F= 12.203,

1o
e
2
k=)
k)

olgt zbo] 7t QUL (F= 52.042, p< .001),

1o

p<.001).

Table 9. Results of RMANOVA on BLS Self—efficacy

Source SS df MS F D

Within Time 8975.5644 1.694 5297.481 52.042 <.001

Subjects  Time*Group 4209.222 3.389 1242.168 12.203 <.001

Effect Residual 9830.567 96.575 101.792
Between Group 7944.311 2 3972.156 3.313 .044
Subjects

Effect Residual 68332.683 57 1198.819
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714 2-1. AF AR A AITS ¥ 2 dxTd Bg

AN E5Z A% Aol7t Y Rolu.

A AHqx FE FHsE JEALAE Aasd JAF-E 29 EY
7% (Bonferroni correction) & AFE3te] Ak HE v|wsk A3} (Table
S

10), Ao Fd A7 vl

HJ
r o
1>
oo
M
ye,
=3
=1
M
fu)
=3
N
(e
B
o
>

ol QI (p= .282), thx
A7 G s3E A57F wekouy AT ae] vl Aoyt BAIHoZ {2l
2ol 7F AATH(p< 001, p= .088). wetx {I7Hd 2-1& FEZFHo7
R A & At} (Figure 5).

H7Hd 2-2. A8 AHX 6F F A¥TE vud U dx2Fo) vl

A7 &5 W52 Aol 98 Aok,

A A2 67 F SAHT V2L E AR
w7 (Bonferroni correction) & ARg-sto] e M= vlwst A3} (Table
10), Aol B+ A7t vuding oy FA4CR
ztol= SR (p= .099), Hx2TS AP W vlud gy 7|EadE
A7V E53 A7t gdoy Adde vl Alvt FAAoZ 7%t
zho]7F ek (p= .006, p= .900). Wt FI7Hd 2-2+ FEHOR
A A = At (Figure 5).
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Table 10. Differences in BLS Self—efficacy

N= 60
Pretest Posttest 1 Posttest 2 D
Group
M=*SE M=*SE M=*SE a—b b—c c—a d—e e—f f—d
Experimental
122.3014.814 152.10+4.061% 143.45+4.473¢
Group (n= 20)
Comparison
121.00£5.361 140.20+5.297" 129.35+5.240° .282 .088 <.001 .099 .900 .006
Group (n= 20)
Control
121.95+14.250 124.60t5.354¢ 122.60+3.877"
Group (n= 20)
¥ Bonferroni correction
.
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Figure 5. Changes in BLS self—efficacy by point in time
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3) [AI3 7Hd]: 7V A 7ies 88T AEHIA 7N JEaAs

ﬂ d

T

il T AFAE vpfFoE J|ExAE TSs P2
HET 9 VEade nge BA 2 dE2Td v s3Y HA

Aol o] FojHth(Table 11). 574 Al ©E 7EadsE Y 5H
ok 2ol 7k QI (F= 210.447, p<.001)

‘IQF
Ay =4 AA Aszrg g3 3t G984 e tH(FE= 65.390,

Table 11. Results of RMANOVA on BLS Performance Ability

Source SS df MS F D

Within Time 1008.300 1.560 646.306 210.447 <.001

Subjects  Time*Group 626.600 3.120 200.821 65.390 <.001

Effect Residual 273.100 88.925 3.071

Between Group 1103.700 2 551.850 33.291 <.001
Subjects

Effect Residual 944.850 57 16.576
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714 3-1. A3 AA AF AITS vHaT 2 dxTdd Hg

5 A5 Hol7t 9 Roldh

A A AL SH3 V2 A E Ty JAeE BdEY 24
(Bonferroni correction) & AF&3te] Het M2 vjwst A3} (Table 12),

Ao B A5vh MmERt 2o ol EAXoR folsgit

(p< .00D). thy =d Af7 9 vy oy 7EadsE S

Ae7t BAACRE Fo8tA W& Aoz Yt (p< .001, p< .001).
A

upeba] H-71Hd 3-12 A A H Ak (Figure 6).

F7Hd 3-2. A¥ AA 657 F AT vlas P dzTd B

958 A5 Aol7t 9 Rolrh

A8 AX 6F F Z3F RaE

p<.001). WabA H7rA 3-2+ A A H vt (Figure 6).
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Table 12. Differences in BLS Performance Ability

N= 60
Pretest Posttest 1 Posttest 2 ot
Group
M=*SE M=*SE M=ESE a—b b—c c—a d—e e—f f—d
Experimental
8.20£0.635 19.00+0.538* 15.85+0.612¢
Group (n= 20)
Comparison
8.30£0.641 14.55+0.462> 12.25+0.561° <.001 <.001 <.001 <.001 <.001 <.001
Group (n= 20)
Control
8.25%£0.668 8.15+0.612° 8.50+0.626"

Group (n= 20)

* Bonferroni correction
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Figure 6. Changes in BLS performance ability by point in time
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FRH 255 IBM® SPSS® Statistics 28.0.1 2738 o]83}%
Chi—Square test, Fisher’s exact test, ANOVA, Two—way repeated
measures ANOVA, Bonferroni correction HHH o2 B33},

AT T A A VEAdE AN Aae AY AX A4S
9 65 & EF AL #Hy devh 7PE kou Addd vladt
Atolo = EAZ o G35t xtol7F gl (p= 1.000, p= 1.000),

ARZ Oz Aol w EAG ez §o3 Aol7h AT (p< 001,

p= .006). WA FI7HE 1-13 F7HE 1-2¢ FE4 02 XA =T,
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Abstract

Effects of virtual reality simulation
based basic resuscitation
education on knowledge, self—
efficacy and performance ability
for high school students

Daehwan Jang
Department of Nursing
The Graduate School

Seoul National University

An important factor in determining the survival of patients with
sudden cardiac arrest in a local community is immediate basic
resuscitation attempted by the first witness. Hence, various countries
around the world including Korea are currently making numerous
efforts for the public to develop the competence in performing high—
quality basic resuscitation.

This study 1s the quasi—experiment of nonequivalent control
group pretest—posttest design to verify the effects and durability of

virtual reality simulation based basic resuscitation education on
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knowledge, self—efficacy and performance ability of high school
students. Data were collected from July 21 to September 1, 2022,
and the subjects of the study were total of 60 students in first grade
of a high school located in Seoul, Republic of Korea. They were
randomly assigned to the experimental group of 20 students,
comparison group of 20 students and control group of 20 students by
convenience sampling. For data collection, students in all groups
conducted the pretest using questionnaire and checklist on the same
date. Subsequently, the experimental group received virtual reality
simulation based basic resuscitation education for 30 minutes, the
comparison group received traditional basic resuscitation education
using low—fidelity mannequin for 30 minutes and the control group
watched a movie that was irrelevant to the subject of this study for
30 minutes without any intervention. The first posttest was then
conducted on the same day with the same method as the pretest. The
second posttest was conducted on all groups after 6 weeks.

In terms of measurement tools, the researcher revised and
complemented the tools developed by Jung and Hea(2013) for
measuring knowledge of basic resuscitation and the tools by Park and
Jun(2018) for measuring self—efficacy in basic resuscitation.
Performance ability was measured with a tool developed by the
researcher based on the 2020 Korean guidelines for cardiopulmonary

resuscitation.
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The data were analyzed using IBM® SPSS® Statistics 28.0.1
program. The general characteristics of all groups were analyzed
with frequency and percentage. Normality test of all groups were
analyzed with Shapiro—Wilk test and homogeneity test for dependent
variables in the pretest between the three groups were analyzed with
Chi—Square test, Fisher’'s exact test and ANOVA. The hypothesis
testing was analyzed using two—way repeated measures ANOVA and
Bonferroni correction method.

The results of this study are as follows. First, the basic
resuscitation knowledge score was the highest in the experimental
group, in both times of immediately after the intervention and after 6
weeks. However, there was no statistically significant difference
between the experimental group and the comparison group (p= 1.000,
p= 1.000). There was a statistically significant difference only
between the experimental group and the control group(p< .001,
p= .006). Therefore, sub—hypothesis 1—1 and 1—2 were partially
supported. Likewise, the basic resuscitation self—efficacy score was
the highest in the experimental group, in both times of immediately
after the intervention and after 6 weeks, but there was no statistically
significant difference between the experimental group and the
comparison group(p= .282, p= .099). There was a statistically
significant difference only between the experimental group and the

control group(p< .001, p= .006). Therefore, sub—hypothesis 2—1
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and 2—2 were also partially supported. Lastly, the basic resuscitation
performance ability score was the highest in the experimental group,
in both times of immediately after the intervention and after 6 weeks.
What was noteworthy was that there were statistically significant
differences between the experimental group and the comparison
group (p< .001, p< .001) as well as the experimental group and the
control group (p< .001, p< .001). Therefore, sub hypothesis 3—1 and
3—2 were supported.

In summary, virtual reality simulation based basic resuscitation
education was proven effective in high school students’ knowledge,
self—efficacy and performance ability. Nonetheless, knowledge and
self—efficacy have no significant difference between the
experimental group and the comparison group. Therefore, to
maximize the effects of virtual reality simulation based basic
resuscitation education for high school students, it is considered that
the content validity of the program should be strictly reverified and
feedback should be collected based on qualitative research

methodology.

Keywords : Virtual reality, Simulation, Basic resuscitation,
Knowledge, Self—efficacy, Performance ability
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