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Effect of a Simulation-based Education on Cardio-pulmonary Emergency Care
Knowledge, Clinical Performance Ability and Problem Solving Process in New Nurses

Kim, Yun Hee' - Jang, Keum Seong?

'Full-time Lecturer, Department of Nursing, Dong Shin University, Naju
*Professor, College of Nursing, Chonnam National University - Chonnam Research Institute of Nursing Science, Gwangju, Korea

Purpose: This study was conducted to examine the effects of simulation-based education regarding care in a cardio-pulmo-
nary emergency care as related to knowledge, clinical performance ability, and problem solving process in new nurses. Meth-
ods: An equivalent control group pre-post test experimental design was used. Fifty new nurses were recruited, 26 nurses for
the experimental group and 24 nurses for the control group. The simulation-based cardio-pulmonary emergency care educa-
tion included lecture, skill training, team-based practice, and debriefing, and it was implemented with the experimental group
for a week in May, 2009. Data were analyzed using frequency, ratio, chi-square, Fisher’s exact probability and t-test with the
SPSS program. Results: The experimental group who had the simulation-based education showed significantly higher know-
ledge (t=5.76, p<.001) and clinical performance ability (t=5.86, p<.001) for cardio-pulmonary emergency care compared

with the control group who had traditional education but proble

m solving process was not included (t=1.11, p=.138). Con-

clusion: The results indicate that a simulation-based education is an effective teaching method to improve knowledge and

clinical performance ability in new nurses learning cardio-pulmo

nary emergency care. Further study is needed to identify the

effect of a simulation-based team discussion on cognitive outcome of clinical nurses such as problem solving skills.

Key words: Patient simulation, Knowledge, Clinical competency, Problem solving, Nurses
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CPA (May 22, 2009) % (May 27, 2009)

SBE
(May 28, 2009)

Figure 1. Research design.
Exp.=experimental group; Cont.=control group; CPA=clinical performance ability; PSP =problem solving process; SBE =simulation based education;
LBE=lecture based education.
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Development of simulation
based education
(Dec, 2008-May, 2009)

« Selection of education subjects (Dec, 2008-Jan, 2009)

« Selection of learning goals & construction of 6 step scenario package (Jan-Feb, 2009)

« Development of clinical performance ability checklist (Feb, 2009) & appraiser training (May, 2009)
« Development of skill & skill education material (Mar, 2009)

Process of simulation
based education

May 19, 2009 (n=14)
May 20, 2009 (n=14)

« Lecture (80 minutes, researcher)-Acute coronary syndrome, ACLS

« Team learning (80 minutes, researcher)

« Skill lecture (120 minutes, researcher/skill educator 2)-Defibrillation, Intubation, CPR
« Team simulation (70 minutes, researcher)

« Debriefing (60 minutes, researcher)

Control group treatment

Learning based education
May 26, 2009 (n=25)

« Lecture (80 minutes, researcher)-Acute coronary syndrome, ACLS
« Skill lecture (120 minutes, researcher/skill educator 2)-Defibrillation, Intubation, CPR

Post education
May 28, 2009 (n=25)

« Team learning (80 minutes, researcher)
1 « Team simulation (70 minutes, researcher)
« Debriefing (60 minutes, researcher)

Figure 2. Development and process of simulation based education on cardiopulmonary emergency care.

ACLS=advanced cardiac life support; CPR=cardiopulmonary resuscitation.
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Table 1. Homogeneity Test for General Characteristics between Ex- ke
perimental and Control Group (N=50)
Experimental group  Control group 2) M27 1+
Variabies 029 0729 ot p RECBEPESY ﬁ%lilﬁiﬂ%% HRe AR e
Mean £ SD orn (%) Mean =+ SD or n (%) 2.8 uke gz 2ur QAR Eo] o gFARE Alolth 2 A=
Age in years 22.38+£1.06 2320+ 1.91 -1.90 .063 3} A} AlF o) 98.40%‘{]9.& ) 222] 80.95 KL} G-2ol61H =
Gender _
Male 000) 283 - o5 OHt=5.86, p<.001) A7 A E] AT 3HY] 69HA] B AlET
Female 26 (100) 22 (91.7) o] thxH T 3-2I5H) E=4th(p<.05) (Table 3).
Education level
Diploma 14 (53.8) 13 (54.2) 096 619
Baccalaureate 12 (46.2) 11 (45.8) 3) ®M|37HA
Graduation score 3.87+£0.23 3.81+0.29 0.82 .415

Simulation-based education experience =
Yes 9(34.6) 11 (45.8) - 565 SR 1‘41 EE} Exﬂoﬂﬁﬂ}zéol Tl 62} &= Aol

No 17 (65.4) 13 (54.2)
Frequency of simulation-based education

0 17 (65.4) 13(54.2) 215 542 OEEOW °}°H L1L, p=138) 11137}” =717 *ﬂ ATH(Table 3).

1-2 8(30.7) 11 (45.8)

5 1(3.8) 000
CPR education experience = 9

Yes 18 (69.2) 18 (75) - 757"

No 8(30.8) 6 (25)

2 A= AR ALY THe A5 IAIZ17] f1RE A=

“Fisher exact test.

Table 2. Homogeneity Test of Cardio-pulmonary Emergency Care Knowledge, Clinical Performance Ability, Problem Solving Process between
Experimental and Control Group (N=50)

Experimental group (n=26)  Control group (n=24)

Variables t p
Mean + SD Mean + SD

Cardio-pulmonary emergency care Knowledge 16.65+2.04 16.50+2.80 0.22 824
Acute coronary syndrome 404+1.14 4.04+1.43 -0.01 .993
CPR 10.38+1.27 9.58 + 1.56 2.00 .051
Defibrillation 0.74+£0.45 0.83+0.76 -0.58 562
Emergency medication 1.50+1.33 2.04£1.20 -1.51 139

Clinical performance ability 556.38 +£4.20 52.83+4.90 1.98 .053
State 1: chest pain begins 19.77 £ 2.61 19.25+2.50 0.72 478
State 2: chest pain without relief* 2.00+0.00 2.00+0.00
State 3: low blood pressure 3.23+£0.87 3.08+0.41 0.76 450
State 4: premature ventricular contraction 492+1.02 4.33+0.64 243 .019
State 5: ventricular fibrillation 22.46+2.62 21.17+£3.13 1.59 119
State 6: getting better* 3.00+£0.00 3.00+0.00

Problem solving process 77.00+12.13 75.21+10.86 0.55 .586
Detection of problem 16.92+3.37 15.04+£2.78 1.01 .320
Definition of problem 18.42+3.55 18.88 £ 3.69 -0.44 .661
Design of problem solution 9.81£1.72 9.04£1.88 1.51 139
Execution of problem 156.356+£2.78 14.79+3.48 0.74 464
Investigation of problem solving 14.54 +2.96 14.79+3.48 -0.28 .782

*Did not analyze with t-test as standard deviation is zero; CPR = cardiopulmonary resuscitation.
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Table 3. Comparison of Dependent Variables between Experimental and Control Group (N=50)
Experimental group (n=26)  Control group (n=24)
Variables t p
Mean £+ SD Mean £+ SD

Cardio-pulmonary emergency care Knowledge 2535+ 1.65 22.37+2.00 5.76 <.001
Acute coronary syndrome 6.73+1.00 529+ 1.46 4.09 <.001
CPR 13.04+£1.00 12.37 £1.21 212 .020
Defibrillation 1.88+£0.43 1.96+0.20 -0.76 225
Emergency medication 3.69+0.88 2.75+£1.07 3.34 <.001

Clinical performance ability 98.40+12.83 80.95+7.20 5.86 <.001
State 1: chest pain begins 29.96+3.09 25.29+3.29 517 <.001
State 2: chest pain without relief 4.50+1.41 325+1.15 3.41 <.001
State 3: low blood pressure 3.71+1.16 3.00£0.00 &1 .002
State 4: premature ventricular contraction 8.08+1.65 5.50+1.06 6.51 <.001
State 5: ventricular fibrillation 48.44 £10.03 40.92 £5.32 385 .001
State 6: getting better 4.00+2.14 3.00£0.00 2.39 013

Problem solving process 82.50+ 10.67 78.87 £12.42 1.11 138
Detection of problem 16.69 + 3.08 15.29 +2.66 1.71 .047
Definition of problem 19.65+3.02 19.50+3.49 0.17 434
Design of problem solution 9.54 +1.61 9.67+2.10 -0.24 405
Execution of problem 16.92+£2.37 16.00+£2.27 1.41 .083
Investigation of problem solving 16.38+£2.43 15.46 £ 3.36 1.12 134
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