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Development and testing effectiveness of a simulation program to
control COVID-19 infections in nursing students
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Purpose : Developing infection control capabilities during the COVID-19 pandemic was critical. This study
aimed to develop a simulation program to control patients with COVID-19 in nursing students and examine the
effects on COVID-19 knowledge, COVID-19 nursing intention, self-efficacy learning, and clinical performance.
Methods: The study used nonequivalent control group pretest—posttest design. Sixty nursing students were recruited
from two different colleges using purposive sampling. For the intervention group (n=30), the pretest was administered
before the simulation program, involving six sessions of online lectures and simulation practices. Immediately,
the posttest was conducted following the program. Results : COVID-19 knowledge (t=9.87, p <.001), COVID-
19 nursing intention (t=4.45, p <.001), learning self—efficacy (t=6.49, p <.001), and clinical performance (t=6.77,
p <.001) increased significantly after the program, revealing the positive effect of the COVID-19 infection
control simulation program in nursing students. Conclusion : The results of the study and the curriculum may be
used as practical evidence for COVID—-19 infection control in nursing schools and medical institutions.
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Table 1. Overview of the Program

Tweek 2week 3week
Method LMS online lecture LMS online lecture Simulation with high fidelity mannequin
10hrs
Scenario 1 Scenario 2
Time 0mins*2 lectures 60mins*2 lectures Prebriefing: 60mins Prebriefing: 60mins
Simulation: Simulation:
30mins*6groups 30mins*6groups
Debriefing: 60mins Debriefing: 60mins

Theoretical lecture about Demonstration of caring Nursing of COVID-19
Contents " coviD-19 patients by quarantine patients in

patients with COVID-19

Sample collection in

€mergency room

instructor negative pressure rooms

COVID-19 knowledge COVID-19 knowledge

COVID-19 knowledge COVID-19

nursing intention

COVID-19
nursing intention

COVID-19

Theory COVID-19 knowledge . .
nursing intention

Learning

self—efficacy Learning self—efficacy

Learning self—efficacy

. Clinical perf
Clinical performance frucat pertormance

COVID—-19=Coronavirus disease 2019; LMS=Learning management system

Table 2. Contents of the Program

Phase 1: Online lecture

Theoretical and Practical demonstration Contents

* Characteristics of COVID-19 and infection control
1. Theoretical lecture about patients with COVID— * Types of personal protective equipment and how to use it

19 * Respiratory care of patients with COVID—-19
2. Demonstration of caring COVID-19 patients by * Level D personal protective equipment and specimen collection
instructor * Wearing PAPR

* Ventilator care

Phase 2: Simulation program

Scenarios Major nursing skills
* Wearing and removal Level D PPE
Sample collection in emergency room * Specimen collection, packing and transporting

* Taking COVID—19 advanced questionnaire

* Assessment (vital signs, history taking etc.)
* Respiration care (position, oxygen care, suctioning)
* Wearing and removal PAPR

Nursing of COVID-19 tine patients in negati i
ursing o quarantne patients In NEgAve v, lator care

pressure rooms
* Tracheostomy pare

* Patient safety management
* Communication and reporting

COVID—-19=Coronavirus disease 2019; PAPR=powered air—purifying respirator; PPE=personal protective equipment
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Table 3. Homogeneity of General Characteristics between Experimental and Control Groups (N=60)
- , Exp.(n=30) Cont.(n=30)

Characteristics Categories (%) or MSD (%) or VESD 2 0
Sex Male 3 (10.0) 5 (16.7) 0.58 7067
Female 27 (90.0) 25 (83.3)

Age 21~23 25 (83.3) 24 (80.0) 0.11 139
>24 5 (16.7) 6 (20.0)
23.4516.02 22.13+2.06
Religion Have 7 (23.3) 7 (23.3) 0.00 1.000
None 23 (76.7) 23 (76.7)
Health status Good 20 (66.7) 17 (56.7) 0.64 426
Moderate 10 (33.3) 13 (43.3)
GPA 2.0~3.0 6 (20.0) 3 (10.0) 1.22 718t
3.0~4.0 20 (66.7) 22 (73.3)
240 4 (13.3) 5 (16.7)
Satisfaction of academic life Very satisfying 21 (70.0) 17 (56.7) 1.68 432
Neutral 9 (30.0) 13 (43.3)
Satisfaction of major Very satisfying 23 (76.7) 19 (63.3) 432 115
Neutral 7 (23.3) 11 (36.7)

Cont.=Control group; Exp.=Experimental group; GPA=Grade point average; Mean+SD= Mean=*Standard deviation: TFisher’s

exact test
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2347 R 25%(83.3%), THE 247(80.0%.0
M gokh Fuk Rt A%, R BF 233
(76.6%)°19.03, A7 Foha Hgst At
A 209(66.7%), TEZ 178(56.7%)°1905%. 514l
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AT 17.17+3.654, HIRT 15.93+4.068°08 F
o I+ BARCE [ofRt Zol7t glglalt=1.24, p=.22),
COVID-19 7t59%= AE 1.68+£1.194, Hix+
1.29+1.14902 &= & 7t fogt &fo|7} YItHt=
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Table 4. Homogeneity of Dependent Variables in Pretest (N=60)
Variables Exp.(n=30) Cont.(n=30) ; ’
MzSD M+SD
COVID-19 knowledge 17.174£3.65 15.93+£4.06 1.24 222
COVID-19 nursing intention 1.68£1.19 1.29+1.14 1.29 201
Learning self—efficacy 56.40+10.36 53.97+£10.00 0.93 .361
Clinical performance 70.80+12.40 68.10+12.61 0.85 402

COVID—-19=Coronavirus disease 2019; Cont.=Control group; Exp.=Experimental group; Mean+SD=Mean=Standard deviation
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Table 5. Differences of Dependent Variables between Two Groups (N=60)
, Post test
Variables Group t o
M+SD
Exp.(n=30 24.50+0.82
COVID-19 knowledge <. (=30 9.87 <001
Cont.(n=30) 16.73+£4.23
. . Exp.(n=30) 2.37£091
COVID-19 nursing intention 4.45 <.001
Cont.(n=30) 1.114£1.25
Exp.(n= 87+4.4
Learning self—efficacy % (n=30) 66.8 6 6.49 <.001
Cont.(n=30) 53.83+£10.05
= +
Clinical performance Exp.(n=30) 89.5327.86 6.77 <.001
Cont.(n=30) 69.00+14.63

COVID-19=Coronavirus disease 2019; Cont.=Control group;

+12.40, TR 68.10+12.61H08 EAHo=z go
gt Zpo]7} §l0i(1=0.85, p=.40) F+ 9 T&FHAT= &
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