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Purpose: This study was conducted to develop and examine the effects of a nursing education program using virtual
reality to enhance clinical decision-making ability in respiratory disease nursing care by assessing students’
confidence in performance, clinical decision-making ability, practice flow, class evaluations, and simulation design
evaluations. Methods: This study was developed based on the Jeffries simulation model and 5E learning cycle model,
blending a virtual reality simulation and high-fidelity simulation. The participants were 41 third-year nursing students
with no virtual reality and simulation education experience. The experimental group (n=21) received the virtual reality
program, while the control group (n=20) received traditional simulation education. Data were collected from March
8 to May 28, 2021 and analyzed using SPSS version 27 for Windows. Results: Statistically significant differences
were found between the experimental group and the control group post-intervention in confidence in performance
(F=4.88, p=.33) and clinical decision-making ability (F=18.68, p <.001). The experimental group showed significant
increases in practice flow (t=2.34, p=.024) and class evaluations (t=2.99, p=.005) compared to the control group.
Conclusion: Nursing education programs using virtual reality to enhance clinical decision-making ability in
respiratory disease nursing care can be an effective educational strategy in the clinical context.
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Figure 1. Conceptual framework for the study.
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Figure 2. Study flowchart.
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Figure 3. VR simulation education .

Table 1. General Characteristics of the Participants (N=41)
Exp. (n=21 Cont. (n=20
Characteristics Categories P-( ) ( ) XorF 4
n (%) or M£SD n (%) or M£SD
Age (year) 20.52+0.75 21.30+1.30 6.69 .108
Preferred education Lecture 6 (76.2) 11 (55.0) 3.73 .296
Discussion 1(4.8) 4 (20.0)
Q&A 1(4.8) 3 (15.0)
Performance 3(14.2) 2 (10.0)
Last semester grade <3.0 2(9.6) 1(5.0) 3.67 .509
3.0~35 7 (33.3) 6 (30.0)
3.5~4.0 0 (47.5) 7 (35.0)
4.0~4.5 2(9.6) 6 (30.0)
Fundamental <3.0 1(4.8) 1(5.0) 6.72 .087
nursing grade 3.0~3.5 7 (33.3) 7 (35.0)
3.5~4.0 11 (52.3) 5 (25.0)
4.0~4.5 2(9.6) 7 (35.0)

Cont.=control group; Exp.=experimental group.
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(F=4.88, p=.033; F=18.68, p < .001).

Table 2. Pretest Homogeneity between the Experimental and Control Groups (N=41)
Exp. (n=21 Cont. (n=20
Variables - ) ( ) t p
M=SD M=SD
Confidence in performance 38.00+3.86 39.45+4.59 -1.09 280
Clinical decision making ability 135.05+9.24 131.15+9.37 1.34 188

Cont.=control group; Exp.=experimental group.

Table 3. Pretest-Posttest Mean Differences of Confidence in Performance and Clinical Decision Making Ability between the

Experimental and Control Groups Over Time (N=41)
) Exp. (n=21) Cont. (n=20)
Effect variables Source F 4
M=+SD M=SD

Confidence in Pretest 38.00+3.86 39.45+4.59 Group 0.06 797
performance Posttest 41.95+4.37 41.15+4.47 Time 30.74 <.001
Group/time 4.88 .033
Clinical decision Pretest 135.05+9.24 131.15+9.37 Group 10.39 .003
making ability Posttest 144.24+10.60 130.20+9.33 Time 12.34 .001
Group/time 18.68 <.001

Cont.=control group; Exp.=experimental group.
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Table 4. Mean Differences of Class Evaluation, Simulation Design Evaluation and Practice flow between the Experimental and

Control Groups (N=41)
) . Exp. (n=21) Cont. (n=20)
Variables Categories t p
M=£SD M=£SD

Class evaluation 56.81+4.32 52.10%5.67 2.99 .005

Simulation design Learning goals & education 26.57+3.47 24.60+3.23 1.87 .068

evaluation Support 18.23+2.04 16.65+2.43 2.26 .029

Problem solving 22.04+2.47 20.40£2.64 2.05 .046

Feedback 18.61+1.74 17.65+2.41 1.47 147

Realism 8.57+1.32 8.20+1.28 0.91 .368

Total 94.05%9.78 87.65+10.52 2,01 .051

Practice flow Proficiency in performance 25.23+£3.11 22.85+3.99 2.14 .038

Action preoccupation 16.38+2.29 14.65+2.53 2.29 .027

Total 41.6215.02 37.50%6.19 2.34 024

Cont.=control group; Exp.=experimental group.
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