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Abstract This study was to identify the effects of an educational intervention by evaluating critical
thinking disposition, problem-solving ability, and clinical performance confidence after developing and
operating a simulation-based Extremely Low Birth Weight Infants (ELBWI) nursing education program for
nurses in a neonatal intensive care unit (NICU). A nonequivalent control group pretest-posttest design
was used. The study subjects were 47 nurses with less than 2 years of experience working at the NICU
of four university hospitals located in Incheon and Gyeonggi-do, Korea. Simulation-based ultra-low birth
nursing education programs were applied to 24 people in the experimental groups. It was conducted
proceeded in the order of pre-study and orientation, hands-on simulation, and debriefing. Each group
was conducted for 170 minutes, and the total individual training time for both modules was 340 minutes.
The data collection was done from September 30 to October 31, 2018. Using SAS 9.4, the collected data
were analyzed by Chi-square test, Fisher's exact test, and Independent t-test. After the simulation
education, there was a statistically significant difference in problem-solving ability(t=-3.40 p=.002) and
clinical performance confidence (U=-3.76, p<{.001) between the two groups. Simulation education
programs for ELBWI nursing improved problem-solving ability and clinical performance confidence.
Thus, it is suggested to be used to develop various high-risk newborn nursing programs.

Keywords : Extremely Low Birth Weight (ELBW) Infants, Simulation Education Program, Neonatal ICU,
Nurse, Expertise
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Table 1. Homogeneity test of the general characteristics of subjects between two groups
(N=47)
Cont.(n=23) Exp. (n=24) 9
Characteristics Category X p
n(%) or Mean+SD n(%) or Mean+SD or t
26.08 + 3.44 24.13 £ 1.23
Age (years) (range : 23-20) (range : 22-27) 1.85 151
Gender Female 241(100) 24((100) N -
1~12month 12{(50.0) 13((54.2)
228 .999*
NICU career length (months) 13~24month 11]¢7.8) 11]¢5.8)
12.74 £ 5.70 12.83 + 5.17
(range : 6-24) (range : 6-24) 121 647
Experience of ELBWI nursing |NO 18/(79.3) 21/(87.5) 22 461*
care Yes 5/(21.7) 3((12.5) ) )
Experience of ELBWI simluation |NO 0[(0) 0/ - B
education Yes 23((100) 24((100) - -
Experience of simulation Yes 6]26.1) 7|92 25 999*
education No 17((73.9) 17/(70.8) ) '

Exp.=Experimental group; Cont.=Control group
* . Fisher's exact test
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Table 2. Comparison of critical thinking disposition between Experimental Group and Control Group for

Mean Scores (N=47)
Variables Pre-test Posttest post-pre
(Range) Groups M=SD M+SD M=+SD £ pb
Critical thinking disposition Cont. 92.5245.59 95.87+4.86 3.35£3.88 e o073
(27-135) Exp. 92.79+4.49 98.29+5.33 5.50+4.14 ‘ ‘
Self-confidence Cont. 13.57+1.67 14.52+1.38 0.96+1.36 4
(4-20) Exp. 13.8322.01 15.08+1.84 1.25+1.33 P 49
Systemicity Cont. 9.04+1.07 9.78+0.90 0.74+1.05 -
(3-15) Exp. 938+1.17 10.29+1.40 0.92+1.32 ! 013
Intellectual eagemess/curiosity Cont. 18.57+1.65 19.04+1.43 0.48+0.85 88 383
(5-25) Exp. 18.58+1.35 19.33+1.27 0.75+1.22
Healthy skepticism Cont. 13.83£1.75 14.57+1.31 0.74+1.01 -35 727
(4-20) Exp. 14.21+£1.53 15.08+1.50 0.88+1.57
Intellectual fairness Cont. 13.87+1.06 14.04£0.82 0.17+0.98 2.93 005"
(4-20) Exp. 13.54+0.98 14.71£1.20 1.17+1.31
objecti_vity Cont. 11.91+£0.73 12.17£0.58 0.26%0.45 _16 872
(3-15) Exp. 11.8820.80 12.17+0.64 0.29£0.81
Prudence Cont. 11.74+0.86 11.74£0.75 0.00+0.74
(4-20) Exp. 11.38+1.24 11.63+1.24 0.25+1.51 73 473

*p<0.05, **p<0.01

Exp.=Experimental group(n=24) : Cont.=Control group (n=23).

b p-value of post-pre variable

Table 3. Comparison of problem solving ability between experimental group and control group for mean

scores (N=47)
T s e S
Problem Solving Ability Cont. 113.00+8.40 115.6148.42 2.61+2.52 o o
(30-150) Exp. 109.46+8.13 117.54+7.22 8.08+7.46
Clarifying problem Cont. 22.91£2.39 23.61+2.48 0.70+0.82
(6-36) Exp. 22.58+1.56 23.88+1.23 1.29+1.71 w14 134
Seeking a solution Cont. 22.78+2.41 23.35+2.42 0.57£0.73 -
6-36) Exp. 21.29+1.55 23.33£1.55 2.04+1.90 R o1
Decision making Cont. 22.43+2.00 22.87£1.91 0.43+0.66
6-36) Exp. 21.58+2.04 23.17£1.66 1.58+1.74 ol 005
Applying the solution Cont. 23.04+1.92 23.35+£1.82 0.30+0.47
(6-36) Exp. 22.2542.51 23.63+2.26 1.38+1.76 28 008
Evaluation & reflection Cont. 21.83+2.79 22.43+2.78 0.61£0.94
6-36) Exp. 21.75£2.27 23.54+1.69 1.79+1.96 266 o1z
Exp.=Experimental group(n=24) ; Cont.=Control group (n=23).
b p-value of post-pre variable
Table 4. Difference in performance confidence between experimental group and control group
(N=47)
V(la{r:lble)zs Groups P\r/[e;test Posttest post-pre ub pb
ge, M+SD M#£SD M+SD
Performance confidence Cont. 54.13+8.29 56.48+6.78 2.35+4.49
(15-75) Exp. 53.25£5.93 60.25£3.35 7.0043.97 76 oot

Exp.=Experimental group(n=24) ; Cont.=Control group (n=23)
U®: p-value of post-pre variable (Mann-Whitney test)
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