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El, C1 : General Characteristics, Knowledge, Self-efficacy
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E2, C2 : Knowledge, Self-efficacy, Clinical performance

<Figure 1. Research design>
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Table 1. Helmet Non-Invasive Ventilator simulation program based on the National League for
Nursing/Jeffries Simulation Theory

Theory Concept Concept definition Application of Helmet Non-Invasive Ventilator simulation
Circumstances and . e .
i Intensive Care Unit-like simulation room
setting
*Educational : To acquire the knowledge and skills necessary
for nursing patients receiving Helmet Non-Invasive Ventilator
therapy.
Context *Research : To identify the effects of simulation-based
Overarching purpose education on the knowledge, self-efficacy, and clinical
performance of intensive care nurses.
*Practical purposes : To identify the effects of simulation-
based education on the knowledge, self-efficacy, and clinical
performance of intensive care nurses.
Goal “The participants are able to apply the Helmet Non-Invasive
oals
Ventilator to patients.”
An assistant researcher with over 5 years of
Human  Intensive care unit experience and familiarity with
Helmet
Patient bed, Adult simulator mannequin, Ventilator
& circuit, Helmet & accessories, Computer,
Background . . . . .
. Nursing cart, Hand sanitizer, Vital signs monitor,
Resources Material . X A
Bedside table, Non-sterile gloves, High-Flow
Nasal Cannula, Central line 7Fr-3lumen, Tape,
Stethoscope, IV pump
Pre-test(Smin), Pre-briefing(5min),
Time Simulation(20min), De-briefing(10min), Post-
test(20min)
L “The participants will be able to connect the ventilator using
Objectives
the components of the Helmet.” Etc.
. Scenario See Appendix 1-5
Design . . . . .
Pre-briefing Simple introduction to the Helmet and Self-operation
L Actual case, Electronic medical record screen, Recording of
Fidelity . . . . Lo
Intensive care unit environment, Changing vital signs, etc.
Experiential . .
. Familiar location
Interactive . i .
Simulation . Immediate inquiry
. Collaborative
Experience Groups of 2-3
Learner centered . . .
. Standing right next to the participant
Environment of trust
Skill Over 5 years of Intensive care unit experience, Completed the
- Educational- basic & practical simulation education course, Helmet practice
Facilitator . . . . .
techniques under the guidance of staff, Experienced in applying the
Preparation helmet to patients multiple times
Appropriate cues check
Educational Feedback De-briefing question (“What was the condition of the patient,
Strategies De-briefing What challenges did you face in applying the Helmet NIV?
etc.)
. . No prior experience with the Helmet, Provided with a
. Learning experience L. . .
Participant . manufacturer’s instruction manual for the Helmet, Patient case
Role assignment . . . . ..
presented as printed materials before the simulation training
Participant Measured at the participant level only in terms of knowledge,
Outcome Patient self-efficacy (self-report), and clinical performance (by
System research assistant)
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Assessed for eligibility

Excluded
(n=5)

(n=48)
N
Experimental group Control group
(n=21) ) (n=22)
l N
Share the Helmet guide and
Scenario case

J

l A 4

Pre-test (5min)
(General characteristics, Knowledge and Self-efficacy by Self-report)

- Lecture (10min)

- Helmet application
video (5min)

- Practice (15min)

- Pre-briefing (smin)
- Simulation omin)
: De—brieﬁng (10min)

Intervention by
Researcher

Post-test
(Clinical performance / Knowledge and Self-efficacy by Self-report)

Evaluated by
Research assistant

<Figure 3. Flow chart of study>
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1. qgAe) guty =43 544 AF
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= AT ddAs A 21, dEd 229 R F 4399
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SR
o S oA Hodxrt A oA 81%, dFEToA 63.6%U1 =
A AT A FAFSRE Fodt 2ol(p=.206)= AT TS OIgA}

o] AR (p=.274), <5 BH(p=.936), T <5 AFH(p=.633), NIV

A8 (p=.087), NIV 15 A& (p=.172)o4 F To] EAHOZ F3t

= ey =L O S =]
o)} glo} F ol AvH H4o] AL sk A 54,
A A5y vdE A= Table 23 2t
Table 2. Homogeneity in General Characteristics of the participants
Exp.(n=21) Cont.(n=22)
Variable Categories xort p
n(%) or MeantSD  n(%) or Mean+SD
Male 4(19%) 8(36.4%)
Gt Female 17(81%) 14(63.6%) 1.601 206
Age Year 28.9+£2.64 29.94+3.48 1.109 274
Work Experience Month 63.4+28.2 62.5+44.6 -.81 936
Intensive Care unit Month 58.1223.7 53.6436.1 -481 633
Work experience
Non-invasive Ventilator Yes 10(47.6%) 5(22.7%) 2031 087
Experience No 11(52.4%) 17(77.3%) ’ '
Non-invasive Ventilator Yes 11(52.4%) 7(31.8%) 1.867 172
Education Experience No 10(47.6%) 15(68.2%) ’ '
*Exp. : Experimental Group, Cont. : Control Group
b :
w1 = LH
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A A ke A4, ArlEsarel e Abd W@7F A3= Table 3
o 2. txate] Abd A2 Hg= Hd 3.95+1.134, AdE2 4.71
£1.35" 1 at, txzate] Ak A7 as3t A 32.09+ 12.89%, A

A7 2895413450 0%, EAMOR fol@ Aol7} glo] F o] §

i

e st

Table 3. Comparison of Knowledge, Self-efficacy scores between Experimental and Control groups in
the pretest

Pretest
. Exp. Cont.
Veallle (0=21) (n=22) ¢ »
Mean+SD Mean+SD
Knowledge 4.71+1.35 3.95£1.13 -2.00 .052
Self-Efficacy 28.95+13.45 32.09+12.89 781 439

*Exp. : Experimental Group, Cont. : Control Group
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Table 4. Comparison of Knowledge, Self-efficacy and Clinical Performance Scores between Experimental and
Control Groups

Knowledge score

Experimental (n=21) 4.71£1.35 9.14+1.01 4.43+1.57 L 003
Control(n=22) 3.95+1.13 9.05+1.40 5.09+1.66
Self-efficacy score
Experimental (n=21) 28.95+13.45  63.48+6.81 34.52413.05
Control(n=22) 32.09+12.89  60.82+6.64 28.73+14.31 R
Clinical performance score
Experimental (n=21) 22.7+2.4 1 001
Control(n=22) 14.6+4.6
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Abstract
Effectiveness of Helmet Non—-Invasive

Ventilator training based on simulation

Jungmin Park
Department of Clinical Nursing Science
The Graduate School

Seoul National University

This study was based on the National League for Nursing/Jeffries
Simulation Theory and aimed to develop a Helmet Non-Invasive
Ventilator education training program and assess its impact on the
knowledge, self-efficacy, and clinical performance abilities of
intensive care unit nurses. A non-equivalent control group pretest-—
posttest design was employed, with the intervention conducted from
September 1 to October 31, 2023. The participants consisted of 21
individuals in the experimental group and 22 in the control group, with
both groups undergoing pre-assessment, intervention, and post—
assessment phases.

The tools used for the study included self-report questionnaires for
assessing knowledge and self-efficacy related to the Helmet Non-
Invasive Ventilator both before and after the intervention, while
clinical performance ability was evaluated post-intervention by a
research assistant under single blinded conditions.

Data were analyzed using SPSS 29.0, employing the Kolmogorov-

Smirnov test to confirm normality, which allowed for the] use ofj] =
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parametric statistics. Participant demographics were presented using
frequencies, percentages, means, and standard deviations. The
homogeneity of the experimental and control groups at baseline was
verified using Chi—square tests and Independent t-tests. Differences
in pre and post—test scores for knowledge and self-efficacy, as well
as post intervention clinical performance ability scores, were tested

using Independent t-tests.
The results of the study are as follows:

1) The difference in pre and post—test knowledge scores related to
Helmet NIV showed no statistically significant difference between the
control group (5.09+1.66 points) and the experimental group
(4.43+1.57 points) (t=1.34, p=.093). Hence, Hypothesis 1 'The
experimental group receiving simulation-based Helmet NIV education
will have higher knowledge scores than the control group receiving

lecture-based education.' was rejected.

2) The difference in pre and post-test self-efficacy scores related to
Helmet NIV also showed no statistically significant difference between
the control group (28.73+14.31 points) and the experimental group
(34.52+13.05 points) (t=-1.386, p=.087). Therefore, Hypothesis 2
'"The experimental group receiving simulation—-based Helmet NIV
education will have higher self-efficacy scores than the control group

receiving lecture-based education.' was rejected.

3) The post-intervention clinical performance ability scores related to
Helmet NIV were significantly different, with the control group scoring
14.6 £ 4.6 points and the experimental group 22.7 2.4 points (t=-7.1,

p=<.001). Thus, Hypothesis 3 'The experimental groupfr;.!ac-éﬁf-iﬂgli '-":]_ 1
¥ | ¥ =
80



simulation—based Helmet NIV education will have higher clinical
performance ability scores than the control group receiving lecture—

based education.' was supported.

This study developed and validated a simulation—based Helmet Non-
Invasive Ventilator education program. The results showed a
significant difference in clinical performance ability, suggesting that
this could provide foundational data for non-invasive ventilator
education for ICU nurses. Future research should focus on developing
simulation nursing education programs for the use of more complex
equipment in ICUs and evaluating the effects of simulation on various

outcomes.

Keywords: Simulation, Helmet Non-Invasive Ventilator, Non-
Invasive Ventilator

Student Number: 2022-23957
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