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Effects of a virtual reality simulation integrated with problem-
based learning on nursing students’ critical thinking ability,
problem solving ability, and self-efficacy: a non-randomized trial

Young A Song, Minkyeong Kim

Department of Nursing, Ansan University, Ansan, Korea

This study analyzed the effects of virtual reality simulation-based problem-based learning
on nursing students’ critical thinking ability, problem-solving ability, and self-efficacy in the nursing
care of women undergoing induction of labor.

A nonequivalent control group pretest and posttest design was employed. The study par-
ticipants included 52 nursing students (24 in the experimental group and 28 in the control group).
The experimental group took a problem-based learning (PBL) class in the first week, and then en-
gaged in self-directed learning using virtual reality simulation. In the second week, lectures about
emergency nursing care for induction of labor and drug administration were given. The control
group participated in PBL in the first week and lectures in the second week. The study was conduct-
ed from April 17 to May 19, 2023. Data were analyzed using the chi-square test, Fisher exact test,
analysis of variance, and the independent t-test.

Before-and-after differences between the two groups were statistically significant in prob-
lem solving ability (t=-5.47, p<.001) and self-efficacy (t=—5.87, p<.001). Critical thinking ability
did not show a statistically significant difference between the two groups. The score for satisfaction
with the virtual reality simulation program was 3.64+5.88 out of S in the experimental group.

PBL education using a virtual reality simulation was found to be an effective way of
teaching. Although convenience sampling was used, PBL education using virtual reality can be used

as an educational strategy to enhance nursing students’ problem-solving ability and self-efficacy.
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Summary statement

- What is already known about this topic?

- What this paper adds

- Implications for practice, education, and/or policy

Virtual reality simulations help improve self-efficacy and nursing knowledge in nursing practice education. However, it is neces-
sary to confirm the effectiveness of teaching methods combined with problem-based learning in nursing classes.

A teaching method that combined problem-based learning and virtual reality simulation was effective in promoting self-efficacy
and problem-solving skills in women's health nursing classes.

The combination of problem-based learning and a virtual reality simulation was an effective teaching method for nursing stu-
dents. Applying this integrative method in women's health nursing classes will improve students' competence.

Introduction
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Methods

Ethics statement: Obtaining informed consent was exempt-
ed by the Institutional Review Board of Ansan University
(2023-04-001) because there was no sensitive information
and the survey was anonymously treated. To encourage vol-
untary participation a professor independent to the research
team explained the study purpose, principles of confidential-
ity, right to withdraw, and ensured that participation was
not related to grading. The program was offered to compari-
son group students after completion of the study (28 stu-
dents participated).

7H3EA AlEEold ISTEEE ERIsH ] 3t HlEs5/d R
A5 A i}’gzﬂ(nonequivalent control group non-synchronized de-
sign}S 283 FAMI Y Aol th(Figure 1).

Control group Pretest 1st week - PBL

(n=28) *General characteristics
+ Critical thinking ability || 2nd week - PBL
*Problem solving ability
« Self-efficacy

* Critical thinking ability
*Problem solving ability
«Self-efficacy

Posttest

«Self-efficacy

Experimental Pretest Treatment Posttest

group (n=24) +General characteristics « Critical thinking ability
+ Critical thinking ability st week - PBL | |« Problem solving ability
*Problem solving ability «Self-efficacy

Virtual reality

. p «Virtual reality simulation
simulation

satisfaction

Figure 1. Research design. PBL: problem-based learning.
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Figure 2. Flow diagram in this study.
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Table 1. Homogeneity of general characteristics and dependent variables between the experimental and control groups (N=52)

n (%) or M + SD

. e . 2
Characteristic Categories Experimental group (n=24) Control group (n=28) K ortorF(p)
Age (year)Jr 22.7+1.92 22.71+£1.88 -0.22 (.826)
21-25 22 (91.7) 24 (85.7) 0.45 (.674)
26-28 2(8.3) 4(14.3)
Sex' Male 3 (12.5) 6(21.4) 720 (.480)
Female 21(87.5) 22 (78.6)
Grade point average” 40-4.5 8(33.3) 5(17.9) 2.35(.325)
3.0-39 9(37.5) 16 (57.1)
2.0-29 7(29.2) 7 (25.0)
Moti\./atjon for choosing nursing  Employment 10 (42.3) 12 (42.9) 2.14 (.570)
major Recommendation from others 4(16.7) 8(28.6)
Aptitude 8(33.3) 5(17.9)
Preferred learning method" High school grades 2(8.3) 3(10.7)
Lecture 13 (54.2) 22 (78.6) 6.65 (.132)
Discussion 4(16.7) 0(0.0)
Self-study 3(12.5) 2(7.1)
Problem-based learning 3(12.5) 2(7.1)
Practical class 1(4.2) 2(7.1)
Interpersonal satisfaction" Very high 3(12.5) 3(10.7) 1.63 (.734)
High 10 (41.7) 8(28.6)
Ordinary 9(37.5) 15 (53.6)
Low 2(8.3) 2(7.1)
Critical thinking ability 92.21+£9.15 94.25+7.02 -0.89 (.379)
Problem solving ability 152.50+ 11.39 152.93+12.42 0.13 (.897)
Self-efficacy 97.88+19.63 9493+ 25.14 -0.47 (.664)
*Fisher exact test.
Table 2. Differences in dependent variables between groups (N=52)
Variable Group Mean £ 5D t p
Pretest Posttest Difference
Critical thinking ability ~ Experimental 92.21+9.15 103.75+10.18 9.50+£9.33 -1.47 .149
Control 94.25+7.02 99.11+£12.33 6.89+8.41
Problem solving ability Experimental 152.50 £ 11.39 192.75+14.85 40.25+£18.18 -5.47 <.001
Control 152.93+12.42 167.96+17.43 15.04+ 15.97
Self-efficacy Experimental 97.88+ 19.63 142.00+ 13.91 44.13+23.82 -5.87 <.001
Control 9493+ 25.14 112.36+£21.10 17.43+28.36
ficients a2 423151} ZHol R Aol7k Qo] 29| UitH B4L BUR A0R

R ]/}-
ERATH(Table 1). S78H9] AP 5842 A5 23, + A2
vl ALY, EAE s, AV Esd dee SA1A

OJ5}A] gkol ZAGE EAJS 71A 15O & YERFTHTable 1).

Results

it 2frY St A

[ = oo
APt tiRe] dibd S FEMpo] diet Ak S8 1 ERISHES 7|8 RS AIZ01 W]l 51t AY
42 & AeH(Table 1). = ASe] Bt A%, g, sst . AAL9 v AL é‘f?}% AP 91.2149.158, A% 103.75+
St 571, Aloske s, dijleA WSEs ddad d2 10.18 02 % 9.50+9.33%0] A5 oH, 2] H|w=] At
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Table 3. Satisfaction with the virtual reality simulation program (N=22)

Item Mean £ SD
I've developed an interest in induction delivery nursing. 3.81+£0.79
Repeated learning with this program is helpful. 3.79+0.78
The screens used for this program (communication, prescription, nursing intervention selection, etc.) are appropriate. 3.75+£0.62
The program's pre and post quizzes are appropriate. 3.69+0.64
The learning content of this program is interesting. 3.67+0.65
It is good that this program feels like a real situation. 3.67+£0.71
The learning time is appropriate. 3.62+0.80
| can understand and perform well according to the content of this educational program. 3.54+0.83
The content of this program is easy to understand. 3.42+0.80
The language used in this program is appropriate. 3.42+0.80
Total 3.6415.88

A A 94.25+7.0278901A AFS 99.11+12.33- 02 6.89+
8.4174 Aokt ey vlibd AldRe] & OF 7H ARA-AE
T Zpoli= FAHCE FY5HA] goKt=-1.47, p=.149) A7
A A =] 2] ¥kt

EAS A sE L Ag o] AFA 152.50+11.39F, ARE 192.75+
14.858 0 & 40.25+18.18% 53130, R+ AN E5¢
2 A 152.93+12.427, AR 167.96+17.43% 02 15.04+
15.978 5ottt & 15 7 AR-ARS 2ol g 53 A3 A
o] 2R BAZHORE [olotA EAGE5Hol 453t
A0 2 UEhHt=-5.14, p<.001) A27Hd-E A A= i}

A7 a5t Aol AFd 97.88+19.634, AFF- 142.00+
1391780 & 44.13+23.8274 50t aL, R AHA 94.93+
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