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Abstract The purpose of the study was to identify the effects of virtual reality simulation scenarios on
clinical competency, problem solving ability and nursing performance confidence of sophomore nursing
students having no prior clinical practice experience. A quasi-experimental study design was used. In
total, 48 sophomore nursing students were selected from one university in J city and divided into two
groups, including experimental (n=24) and control (n=24) groups. The data were collected from 11
January 2021 to 27 February 27 2021 and then analyzed by Chi-squared test, Fisher's exact test, t-test,
analysis of variance (ANOVA) and analysis of covariance (ANCOVA) using IBM SPSS 25.0. The study
results showed that the experimental group had significantly higher clinical competency (F=8.408,
p=.006), problem solving ability (F=7.298, p=.010) and nursing performance confidence (F=11.260,
p=.002) scores than the control group. However, virtual reality simulation scenarios had no significant
effect on nursing skills, seeking solutions to problems, problem solving and evaluation and reflection.
Based on our results, further study on effects of virtual reality simulation blending with high-fidelity
simulations for nursing students during the time of clinical nursing practice is needed so that virtual
simulation can be used for nursing clinical practice alternatives.
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Table 1. Virtual Reality Simulation Scenario Intervention

Required

Categories Contents .
time

Preliminary Critical competency, Problem Solving Ability, Nursing Performance Confidence Questionnaire

. oo 20 min
investigation Survey

Orientation Explanation of how to use virtual reality simulation program via web mail 30 min

Weeks Scenario Essentials Nursing Skills

Inpatient management
1 Pneumonia Vital sign measurement

Oxygen therapy using nasal cannula

Inpatient management
Vital sign measurement
2 Acute asthma
Oxygen therapy using nasal cannula

Oral infusion

Inpatient management
Vital sign measurement

Chronic obstructive Oxygen therapy using nasal cannula
pulmonary disease Oral infusion

Intravenous injection
20-30

Intervention Intramuscular injection .
min/once

Inpatient management

Vital sign measurement
Acute myocardial Oxygen therapy using nasal cannula
infarction Oral infusion

Intravenous injection

Intramuscular injection

Inpatient management
Vital sign measurement
Oxygen therapy using nasal cannula

Diabetes Oral infusion

W

Intravenous injection
Intramuscular injection

Subcutaneous injection

Critical competency, Problem Solving Ability, Nursing Performance Confidence Questionnaire

20 min
Survey

Post investigation

Explaining and encouraging excellent and insufficient items through individual landline contact

. AT . R . . 10 min
and case-based nursing application in accordance with the situation of Corona 19

Debriefing
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Table 2. General Characteristics of the Participants (NV=48)
Exp.(n=24) Cont.(n=24)
Variables Categories 2/ t/F P
n(%) or +SD n(%) or +SD
Female 17(70.8) 18(75.0)
Gender 0.105 745
Male 7(29.2) 6(25.0)
Age(year) 20.79+1.47 20.58+1.32 0.517 .608
Interpersonal Relation 3.884+0.95 4.08+0.72 -0.859 1395
4.0< 6(25.0) 4(16.7) 1.812t .459
Academic 3.0~3.9< 15(62.5) 19(79.2)
Performance (score)
2.0~2.9< 3(12.5) 1(4.2)
Major Satisfaction 3.58+1.02 3.50£0.72 0.327 745
Yes 19(79.2) 21(87.5) -t 701
Need for simulation training
No 5(20.8) 3(12.5)
Exp.=experimental group:; Cont.=control group;
Fisher's exact test
Table 3. Homogeneity of Dependent Variables between Groups (NV=48)
Exp.(n=24) Cont.(n=24)
Variables P x2/t/F D
n(%) or £SD n(%) or £SD
Critical competency 3.21+0.45 3.13£0.29 0.766 448
Nursing process 3.25+0.46 3.16+0.28 0.830 412
Nursing skill 3.23+0.50 3.16£0.32 0.615 542
Education and collaboration 3.16+0.49 3.08+0.40 0.643 523
Problem Solving Ability 3.07+0.44 3.13+£0.35 -0.555 .582
Clarifying problem 3.10+0.55 3.20+0.44 -0.724 473
Seeking problem solutions 3.06+0.56 3.14+0.42 -0.531 .598
Decision making 3.09+0.48 3.06+0.43 0.263 794
Applying problem solutions 2.9940.45 3.13+£0.39 -1.086 .283
Evaluation and reflection 3.08+0.53 3.13+0.42 -0.302 764
Nursing Performance Confidence 2.83+0.42 2.91+0.42 -0.637 527

Table 4. Comparison of Changes in the Dependent Variables between Pretest and Posttest for Both Groups

(N=48)
Pretest Posttest
Variables

n(%) or £SD n(%) or £SD
Critical Exp.(n=24) 3.21%0.45 3.67£0.30
competency Cont.(n=24) 3.13£0.29 3.31£0.51
Problem Exp.(n=24) 3.07+0.44 3.69+0.32
Solving
Ability Cont.(n=24) 3.13£0.35 3.42+0.37
Nursing Exp.(n=24) 2.83+0.42 3.68+0.35
Performance
Confidence Cont.(n=24) 2.9140.42 3.2040.59
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Table 5. Effect of Virtual Reality Simulation Scenario Application

Variables Categories Type I SS df MS F p

Pre score 0.064 1 0.064 0.363 550

Critical competency Group 1.476 1 1.476 8.408 .006
Error 7.897 45 0.175

Pre score 0.398 0.398 1.708 .198

Nursing process Group 1.541 1 1.541 6.621 .013
Error 10.476 45 0.233

Pre score 0.025 1 0.025 0.105 748

Nursing skill Group 0.873 1 0.873 3.656 .062
Error 10.747 45 0.239

Pre score 0.192 1 0.192 0.638 429

Education and collaboration Group 2.271 1 2.271 7.530 .009
Error 13.573 45 0.302

Pre score 0.003 1 0.003 0.028 .868

Problem Solving Ability Group 0.892 1 0.892 7.298 .010
Error 5.503 45 0.122

Pre score 0.011 1 0.011 0.046 .831

Clarifying problem Group 1.956 1 1.956 8.055 .007
Error 10.929 45 0.243

Pre score 1 0.084 0.393 0.534 748

Seeking problem solutions Group 1 0.591 2.749 0.104 .062

Error 45 0.215

Pre score 0.005 1 0.005 0.036 .850

Decision making Group 1.113 1 1.113 8.319 .006
Error 6.021 45 0.134

Pre score 0.001 1 0.001 0.003 .958

Applying problem solutions Group 0.808 1 0.808 3.765 .059
Error 9.654 45 0.215

Pre score 0.001 1 0.001 0.008 929

Evaluation and reflection Group 0.359 1 0.359 1.950 .169
Error 8.284 45 0.184

Pre score 0.241 1 0.241 1.036 314

Nursing Performance Confidence Group 2.615 1 2.615 11.260 .002
Error 10.449 45 0.232
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