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Purpose: This study was conducted to investigate the effects of problem-based learning—integrative
simulation practice (PBL-ISP) on nursing knowledge, critical thinking, problem-solving ability, and
immersion among nursing students.

Methods: The study used a nonequivalent control group post-test design. A PBL-ISP educational
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program was provided to the experimental group, and hands-on practice using a high-fidelity simu-

Young A Son
lator (HFS) was administered to the control group. There were 42 subjects in the experimental Depa?tment gf Nursing, Ansan
group and 40 in the control group. Data were collected during the fall semester of 2019. Using SPSS University, 155 Ansandaehak-ro,
for Windows version 23.0, data were analyzed in terms of frequency, percentage, mean, standard de- Sangnok-gu, Ansan
viation, the chi-square test, t-test, and Pearson correlation coefficients. 15328, Korea
Results: Significant differences between the experimental and control groups were found in nursing Tel: +82-31-400-7147
knowledge (t=3.67, p<.001), critical thinking (t=3.40, p=.001), problem-solving ability (t=3.52, E-mail: syad14@ansan.ackr

p=.001) and immersion (t=4.44, p<.001).
Conclusion: PBL-ISP was more effective in improving nursing knowledge, critical thinking, prob-
lem-solving ability, and immersion than was hands-on practice using an HES.
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Summary statement

» What is already known about this topic?

» What this paper adds

« Implications for practice, education, and/or policy

tical value for students in real-world clinical circumstances.

Previous research has investigated the effects of simulation-based educational programs using problem-based learning on stu-
dents' motivation, learning strategies, academic achievement, critical thinking, and problem-solving.

The development and application of a problem-based learning-integrative simulation practice (PBL-ISP) education program are
presented in detail, and its effects were verified through a comparison with practical education using a high-fidelity simulator.

The PBL-ISP education module can be extended to create educational programs providing simulation practice that can be of prac-
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Methods

Ethics statement: This study was approved by the Institu-
tional Review Board of Ansan University (ANO1-201812-
HR-011-01). Informed consent was obtained from the sub-
jects.
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X1 Yc2 X2 Ye2

Figure 1. Research design.

X1=high-fidelity simulation method; X2=problem-based
learning—integrative simulation practice method; Yc2, Ye2=post-
test (nursing knowledge, critical thinking, problem-solving ability,
and immersion).
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Table 1. Content of PBL-ISP modules and nursing skills

Semester Module Core nursing skills HFS/SP
First A 68-year-old woman diagnosed 40 years ago with Obtaining a history and performing an assessment SimMan & SP
HTN has an appointment to see her primary care pro- General physical assessment
vider (in the ambulatory clinic) N
Vital signs
Administering oral and topical medications
Second OB post-epidural nursing care with fetal deceleration, Inserting a Foley catheter SimMom & SimBaby
delivery care, and newborn care (in the delivery room Administering oxygen
) IS ) Immunizations for children from birth through 6 years old
Subcutaneous injection
Postpartum and newborn assessment
Third Ischemic stroke with type 2 DM and HTN (in the inten- EKG, CPR, and transfusion SimMan & SP
sive care unit) Glucose point-of-care testing
Administering intravenous push
Administering intravenous piggyback medications
Fourth Alzheimer's disease, multiple sclerosis (in the neurology Well elder assessment SP with dementia

clinic)

Nutrition

Personal hygiene (transfer, positioning, ambulation)

equipment

Using the SBAR method when communicating with health
care professionals

CPR: Cardiopulmonary resuscitation; DM: diabetes mellitus; EKG: electrocardiogram; HFS: high-fidelity simulator (SimMom, SimBaby, SimMan; Laerdal
Medical, Stavanger, Norway); HTN: hypertension; PBL-ISP: problem-based learning - integrative simulation practice; SBAR: situation, background,

assessment, recommendation; SP: standardized patient (a real person).
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A= AlEFOlHE B8 AF1S2 Sl ARFRARE SH3iHE 11 3.908 0% 7 ek 7 FofRt 20|17} R K Table 2).

Treatment Post test

Practice using HFS

Control group (n=40) Session 1. Scenario assessment & intervention
Subgroup 1 (n=10 training

Subgroup 2 (n=10
Subgroup 3 (n=10
Subgroup 4 (n=10

practice
Session 3. Simulation running (4 teams)
Session 4. Debriefing & evaluation

)
)
)
)

Session 5. Evaluation

— Session 2. Skills video screening & core skills —>

PBL-ISP ® Immersion
Experimental group (n=42) Session 1. Prerequisite learning
Subgroup 1 (n=10) Session 2. Problem-based learning
Subgroup 2 (n=7) — Session 3. Self-directed learning & skills video  —
Subgroup 3 (n=13) screening
Subgroup 4 (n=12) Session 4. Integrative simulation practice

® Nursing knowledge
e Critical thinking
® Problem-solving ability

Figure 2. Research procedure.
HFS: High-fidelity simulation; PBL-ISP: problem-based learning-integrative simulation practice.
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Table 2. Homogeneity of characteristics between the experimental and control groups (N=82)

n (%) or Mean +SD

Variable Categories Experimental (n=42) Control (n=40) Kl P
Semester First 10 (23.8) 10 (25.0) 1.05 795
Second 7(16.7) 10 (25.0)
Third 13 (31.0) 10 (25.0)
Fourth 12 (28.6) 10 (25.0)
Gender Man 8(19.0) 12 (30.0) 133" 308
Woman 34(81.0) 28 (70.0)
Religion None 21 (50.0) 21 (52.5) 3.69" 321
Protestantism 16 (38.1) 11 (27.5)
Catholicism 1(24) 5(12.5)
Buddhism 4(9.5) 3(7.5)
Age (year) 19-21 23 (54.8) 7 (42.5) 271" 458
22-24 11(26.2) 4(35.0)
25-29 3(7.1) 6 (15.0)
30-47 5(11.9) 3(7.5)
24.0+6.44 229+2.72 1.1 272
Satisfaction with nursing 4.14+0.72 3.90+0.74 1.50 137
*Fisher exact test.
Ih 24 91, YK 57 BA, SHabe AR oA, 7]l A%, Bt o
THlo A FAH 0= {o3t Afo]E UEHHTHTable 3)
X171
PBL-ISP &S e AYFS THUE ARHoES 28T A
AFUSS W2 2T He e A4 F47t & Aolw 2he 7t PBL-ISP &g #he AYF2 1FAE A EHCIHE &83t
A AR A3, Ago] 208 THE) 16.317, R0l 14.40 AFUSE T2 2 FHT £ EYE A57 =2 Aotk 2=
do 5 Yo U BAHOR RO Aok} e 0B et /12 44 3k 48T0) 3043, el 1sagen 5

AL AEYClHE &8st

AFASF ASTF =& A9
01 3.744, ti&<to] 3.497 2
St Zpol7t Qe Ao 2 e A

r
flo
_IZi Fl

A-Ag 394, 7

(Table 3).

37k

PBL-ISP W5-& -2 AL 1FAE A& olHE 83t
AFTEE T2 dxaET B4 o2 58 J47t & Aotk
gh= 7HS A A3k, Aol 3.817, tRto] 3.52H 02
= ek 7ol BAZ o2 fo5t 2fo]7} 9l A o2 YERY A|37)

e AAEE. 24 42 89 59l Fe A mw, B
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s gk Zpo]7h Qs A0 R UEht Al47Hde
A A = Qi) —/,\—?j‘ B0 5y 9 A Hu, 97 A=
At 7%, FAMT, T, ARE Hf=olA BAH R [Fot
Aolg ufE‘rBﬂi‘jr(Table 3).
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Table 3. Comparisons of nursing knowledge, critical thinking, problem-solving ability, and immersion scores between the experimental and

control groups after the intervention (N=82)

. . Mean + SD
Variable Categories = t p
Experimental (n=42) Control (n=40)

Nursing knowledge 16.31+2.11 14.40+2.57 3.67 <.001

Critical thinking Intellectualism/passion/curiosity 3.93+0.34 3.69+0.29 3.40 .001
Deliberation 3.87+0.48 3.57+0.48 294 .004
Confidence 3.72+0.46 3.35+0.51 3.45 .001
Systematic 3.13+0.52 3.34+0.54 -1.76 .082
Intellectual fairness 3.76+0.45 3.38+0.52 3.51 .001
Sound skepticism 3.94+049 3.65+0.40 293 .004
Objectivity 3.81+0.61 3.54+0.49 2.19 032
Total 3.74+0.31 3.49+0.36 3.40 .001

Problem-solving ability Problem recognition 3.98+0.42 3.52+0.35 3.65 <.001
Information collection analysis 3.90+0.38 3.56+0.44 3.74 <.001
Diffuse incident decision-making 3.70+0.43 3.42+0.47 2.82 .006
Planning power execution 3.67+0.51 3.39+0.49 2.57 012
Feedback 3.82+043 3.60+0.44 2.27 .026
Total 3.81+0.36 3.52+0.36 3.52 .001

Immersion Joy 4.49+0.53 3.88+0.38 597 <.001
Remote presence 4.10+0.59 3.86+0.66 1.77 .081
Concentration 4.17+0.59 3.74+ 049 3.58 .001
Engagement 3.39+0.75 3.06+0.64 2.08 .040
Time distortion 3.45+0.74 3.08+0.64 247 016
Total 3.94+043 3.52+0.42 4.44 <.001

3. 49140% Eﬁvq O & {OIgt AolE HH &, 5H9] I 5
HAA A A= Ael7t gl AoR YERGTE Kim¥} Chun [12]2
TASAHSET AlEYold SIS AAIR ddwto] HF o]
WA AR Ro] A EI S-S Harstlal, S} SRS 23
AlEdo]d AEnSS AAISE To| = BjEHA AR Ee] =4 Y
Rt At7F ATHRS). WO EAlSAShES 285 AlEH ol
1505 A9 ZJo|& HolA] b2 A= QUUATHIS]. A, A&
14 At AASHA] LA EAISAERy Jho] FAISA
S= HAIRE ol Hlsf BwA] AL RFe] BAIA SR o
] HRAA, 5] F o] AAGANAE Foldt 2t AdS<
A7t Aet2e6). wWEbA EASA S-S SeAEe] tE
FHOE A sido] st A4, V&, HeE Eishd
A ARLE =8 5 Qe SR, BASAHTSE
AlEF ol Aol St HwA AllsdS FIAE &

S~
El
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