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7} head mounted display (HMD)
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Figure 4. The start screen of scenario

(4) AlyEle AR W
ZRIYPS F AGAZ A5 e, Avele AN W82 Table 13 2
ot

Table 1. The Process of Education Program

Time
Stage Contents o

limit (sec)
Stage 1 PB840 - Find two incorrect alarm settings 150

- Find three incorrect ventilator

equipments settings
Servo-I - Find two incorrect alarm settings

- Find four incorrect ventilator equipments

settings
Stage 2 Select the setting element suitable for PCV mode, -

Record monitoring elements
Stage 3 Find the cause of the TV (MV) reduction alarm 120
Stage 4 Find the cause of the TV (MV) variation and 120

respiratory rate alarm
PB840 and Servo-1 are ventilator products

PCV=Pressure control ventilater; TV=Tidal volume; MV=Minute volume
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1) Sl Anty 54

© A7 gsAke] dibd 542 v 2t (Table 2).
e o2}t 249(82.8%), AE > Ht 2355+1.3BA4 (T A= W
T o] 119(37.9%), 913Al F&AE o]l 107(345%), &5 FTEAE] 29
6.9%), Aot Aol 69(20.7%) 01tk SHtoll A T8 tE o] &2 ShEdt
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Table 2. General Characteristics of Learners

(N=29)

Characteristics n (%) or M£SD
Gender

Male 5 (17.2)

Female 24 (82.8)
Age (yr) 23.55+1.35
Working department

Medical intensive care unit 11 (37.9)

Surgical intensive care unit 10 (34.5)

Acute care unit 2 (6.9)

Pediatric intensive car unit 6 (20.7)
Completion of critical care nursing theory at university

Yes 14 (48.3)

No 15 (51.7)
Experience in intensive care unit practice

Yes 26 (89.7)

No 3 (10.3)
Internship experience in intensive care unit

Yes 5 (17.2)

No 24 (82.8)
Virtual reality experience for educational purpose

Yes 3 (10.3)

No 26 (89.7)
Virtual reality experience other than educational purpose

Yes 17 (58.6)

No 12 (41.4)
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Table 3. Changes of Job knowledge in Nursing Patients with

Ventilator (N=29)
Variables Pre-test Post-test Difference 7
M=SD M=SD M=SD p

Job knowledge 14.03£1.94  16.59+1.82 2.05%1.82 -4.536 <.001
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Table 4. Differences in Job Knowledge for each Question of Nursing Patients with Ventilator

(N=29)

Pre-test Post-test  Difference
Questions 7 D
M=SD M=SD M=SD

1. It is recommended to set TV of 6 to 8 ml/kg 0.93+0.26 1.00+0.00 0.07£0.26 -1.414 157

2. After handover, check whether the ventilator 1.00+0.00 1.00+0.00 0.00+0.00 0.000 1.000
parameters, monitoring element, alarm setting, and
equipment setting are properly set
Apnea backup ventilation must be set in PCV mode 0.83+0.38 0.90+0.31 0.07+0.37 -1.000 317
PCV and VCV modes can be applied to patients 0.93+0.26 1.00£0.00 0.07+0.26 -1.414 157
without spontaneous breathing

5. PCV mode has the advantage that Tidal volume has 0.21+0.41 0.24+0.44 0.03+0.50 -0.378 705
constant peak inspiratory pressure as the goal of
inspiration

6. FiO, , PEEP, and Trigger sensitivity are common 1.00+0.00 1.00+0.00 0.00=0.00 0.000 1.000
parameters that need to be set in most modes.

7  Parameters that need to be set on PCV (A/CMV) are 0.34+0.48 0.62+0.49 0.28+0.53 -2.530 011
IP, TV, RT, RR, and IT (L'E)

8. Parameters tthat need to be set on PSV are PS level, 0.86+0.35 0.93+0.26 0.07+0.46 -0.816 414
RT, and ETS (Inspiration cycle off)

9. Turn off the humidifier during nebulization because it 1.00+0.00 1.00+0.00 0.00=0.00 0.000 1.000
reduces the aerosol delivery

10. Use sterile distilled water for humidifiers attached to 0.90+0.31 1.00+0.00 0.10+0.31 -1.732 .083
ventilator

11. Select wrong answer for apnea back up ventilation in 0.38+0.49 0.76x0.44 0.38£0.49 -3.317 .001

PSV mode
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Table4. Continued

' Pre-test Post-test  Difference

Questions MZSD MZSD MZSD 4 D

12. Select appropriate alarm setting for the ventilator 0.52+£0.51 0.72£0.45 0.21£0.56 -1.897 .058
setting elements

13. Select monitoring elements in pressure ventilation 0.83+0.38 0.86+0.35 0.03+0.50 -0.378 705
mode

14. Select appropriate nursing intervention for a patient 0.83+0.38 0.79+£0.41 -0.08+0.42 -0.447 .655
with a decreased respiratory effort in PSV mode

15. Select inappropriate nursing interventions when TV 0.59+0.50 0.76+0.44 0.17+0.60 -1.508 132
(MV) reduction alarm goes off in PCV mode

16. Select appropriate nursing intervention when TV (MV)  0.45+0.51 1.00+0.00 0.55+0.51 -4.000 <.001
increase alarm goes off for patients during nebulization

17. Select the first nursing intervention when the TV 0.83+0.38 0.90+0.31 0.07=£0.46 -0.816 414
(MV) variation and PAP increase alarm goes off

18. Select inappropriate nursing interventions when 0.62+0.49 0.66£0.48 0.03£0.57 -0.333 739
respiratory rate and MV increase alarm goes off in
PCV mode

19. Select the first nursing intervention when the PAP 0.48+0.51 0.76+0.44 0.28+0.53 -2.530 011
increase and TV decrease alarm goes off

20. Select the wrong answer to measure cuff pressure 0.52+0.51 0.69+0.47 0.17£0.54 -1.667 .096
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knowledge for patients with ventilator
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Table 5. Changes of Self-confidence in Nursing Patients

with Ventilator (N=29)

Variables Pre-test Post-test Difference 7
M=SD M=SD M=SD

Self-confidence  16.90£3.99  22.34+3.60 5.45+2.41 -4.613 <.001

p
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ABSTRACT

Development and Effectiveness of
Virtual Reality-based Learning Program for the

New Nurses caring Mechanical Ventilated Patients

Yoon, Cho Rong

Department of Clinical Nursing
The Graduate School of Industry
Directed by Professor

Choi, Hae Ran, RN, Ph.D.

This study aimed to help new ICU (intensive care unit) nurses obtain the
required knowledge of clinical practice and improve their nursing confidence
by developing virtual reality-based education programs for nurses tending to
patients on mechanical ventilation.

The VR-based education program was developed by the application of the
analysis, design, development, implementation, and evaluation model. In the
analysis stage, a topic of caring for patients on mechanical ventilation was
selected by performing demand analysis. In the design stage, VR was
selected as the educational media because it can implement scenarios, such as
the settings of mechanical ventilator and the situation where the alarm goes
off, similar to actual clinical settings. In the development stage, a VR-based
education program was developed, and a pilot test was conducted to rectify
the program’s errors and operational problems. In the implementation and
evaluation stages, the training program was applied to learners to evaluate its

effect.

For wverifying the effect of the education program, the pre- and
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post—training data of 29 new ICU nurses of ‘A’ general hospital located in
Seoul were collected from February 2021 to May 2021. The pre-training,
general characteristics, knowledge of caring for patients on mechanical
ventilation, and confidence in caring for those patients were investigated, and
post—training, the job knowledge and nursing confidence were investigated.
The IBM SPSS/WIN ver. 25.0 Program (IBM Corp., Armonk, NY, USA) was
used for analyzing the frequency, percentage, and mean and standard
deviation of the general characteristics. The Wilcoxon signed rank test was
used for analyzing the differences between the pre— and post—training job

knowledge and confidence in caring for patients on mechanical ventilation.

The results of this study are as follows.

1) Before participating in the VR-based education program for caring for
patients on mechanical ventilation, the score for job knowledge of all
learners was 14.03+1.94, and post—education, it increased significantly to

16.59+1.82(Z=—4.536, p<.001).

2) The pre-education confidence in caring for patients on mechanical
ventilation was found to be 16.90+3.99, which increased significantly to

22.34+3.60 post-education(Z=—4.613, p<.001).

According to the results of this study, the job knowledge and nursing
confidence of the nurses increased significantly after participating in the
education program. Based on these results, it is essential to develop and
implement a variety of VR-based nursing education programs, and continuous

research is necessary to verify its effects.

Key Words: Intensive care unit, New nurses, Virtual reality, Mechanical

ventilator, Nursing education
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