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ABSTRACT

Development and Evaluation of the Effectiveness of
Virtual Reality Simulation-Based Personal Protection

Clothing Adpotion

Eun Hee Kim
Department of Nursig Science
Graduate School of Nursing

Sungshin Women’s University

This study aimed to design a virtual reality (VR) simulation-based
training program for donning and doffing personal protective equipment
(PPE) based on the NLN/Jeffries Simulation Framework and to empirically
verify its effectiveness by comparing it with traditional face-to—face
education, for the purpose of enhancing the PPE-related competencies of
nurses in public medical institutions in preparation for infectious disease
situations.

A quasi—experimental, non-equivalent control group pretest-posttest
design was used. The subjects were 50 nurses working in two
multi-department public medical institutions, randomly assigned to either a
VR training group (n=25) or a face-to—face training group (n=25). Data
were collected from August 30 to September 20, 2024. Measures included

knowledge and attitude regarding PPE donning and doffing, self-efficacy,
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performance ability, and educational satisfaction, assessed before and after
the educational program. Collected data were analyzed using descriptive
statistics, Fisher’'s exact test, Independent t-test, and Paired t-test with
SPSS 26.0. The main findings were as follows.

First, Knowledge and attitude regarding PPE donning and doffing
significantly improved post-intervention in both the VR training group
(=-5.98, p<.001) and the face-to—face training group (#=-11.13, p<.001).
However, the face-to-face training group showed significantly higher
scores in the post—test compared to the VR training group (£=3.38, p=.001).

Second, Self-efficacy in PPE donning and doffing significantly improved
post-intervention in both groups (VR group: #=-5.37, p<.001; face-to—face
group: =-3.48, p<.0l), but there was no significant difference between the
two groups in the post-test (/=.44, p=.665).

Third, Pperformance ability in PPE donning and doffing was significantly
higher in the VR training group compared to the face-to—face training
group in the post-test (=-2.25, p=.029).

Fourth, there was no significant difference in ‘educational satisfaction’
between the two groups (.83, p=.414).

In conclusion, the VR simulation-based PPE donning and doffing training
program applied in this study was particularly more effective than
traditional face-to—face education in improving nurses’ performance ability.
While both educational methods showed positive effects on knowledge and
attitude, and self-efficacy, face-to-face education was superior for
knowledge and attitude, whereas no significant inter—group differences were

found for self-efficacy and educational satisfaction, suggesting the need for
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complementary  application considering the characteristics of each
educational method. The findings of this study can serve as foundational
data for the effective application of VR simulation in developing and
operating nurse training programs aimed at enhancing competencies for
responding to infectious diseases. Based on these results, the following
suggestions are proposed.

First, for nursing practice, it is necessary to actively introduce VR
simulation programs for skills training that carry a high risk of infection
and require procedural accuracy, such as PPE donning and doffing, and to
establish a system for regular refresher training and competency
assessment based on standardized protocols.

Second, for nursing education, user—centered VR educational designs
considering learner characteristics, the development of effective debriefing
strategies, and blended learning approaches combining the strengths of VR
and face-to-face methods should be explored to maximize the effects of
VR training.

Third, for nursing research, follow-up studies are needed to establish
further evidence for VR training by examining its long-term effects,
learning transfer to actual clinical settings, expansion to diverse populations
and environments, and cost-effectiveness, thereby developing optimal

educational models.
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