
Purpose
The purpose of this study is to explore the retention of theoretical knowledge and clinical skills 
of graduate nurses using an Advanced Cardiac Life Support (ACLS) simulation experience at 
both 2 weeks and 2 months post successful completion of the ACLS provider course.

Introduction 
Current evidence has shown that deliberate practice can assist nurses in obtaining an expert 
level of a skill¹⁰. Simulation provides the optimal opportunity for the learner to practice a 
certain skill set and receive feedback on their performance. 

The literature suggests that the transition of graduate nurses to the work place encompasses 
several factors. Some of those factors include the general lack of knowledge graduate 
nurses have and the feelings of being overwhelmed and nervous of eventually having sole 
responsibility for the care of the patients⁵.

Graduate nurses also experience high levels of stress in regards to skill competency and critical 
thinking⁵. It has been predicted that with experience and coaching, new graduates will feel 
more confident providing nursing care to complex patients⁸. Patricia Benner (1982), in her 
novice to expert theory supports this concept.

Simulation allows for nurses to develop their critical thinking skills in a safe environment. For 
graduate nurses simulation can positively affect their practice and increase the graduate nurse’s 
confidence. 

Background 
• Cardiac arrest is the most urgent type of emergency and favorable outcomes are best 

achieved by early resuscitation. 

• Advanced cardiac life support certification (ACLS) enables nurses to provide care to patients 
who are at high risk if experiencing an emergency crisis. 

• Research shows that graduate nurses experience a high level of stress during the first six 
months of their nursing practice⁵.

• The Institute of Medicine report Transforming the Work Environment of Nurses  
recommends simulation as a method to support nurses in the ongoing acquisition of 
knowledge and skills¹. 

• Training methods that are based on deliberate practice have been shown to increase the 
expertise levels in nurses providing an increase in confidence¹⁰. 

• Despite the increased use of simulation in nursing, there is limited research on how 
simulation should be used in the emergency department to enhance technical performance, 
clinical understanding and critical thinking of nurses. 

Setting
• An eighty five bed emergency 

department located in a large 
(1100 bed) public, tertiary care, 
teaching, research and referral 
medicine center in southeastern 
Michigan.
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Methodology
• A mixed method study design was used. Two cohorts of graduate nurses hired into a 

graduate nurse internship program in the emergency room, attended an ACLS class. 
Two weeks and again at two months after attending the ACLS class the graduate nurses 
participated in a simulation scenario that focused on the components of ACLS. 

• Outcome measures of time to rhythm identification, time of pad placement on chest, time 
to start of CPR, time of first shock and time to administration of Epinephrine were all 
monitored. 

• The sessions were videotaped so that accurate measurements could be obtained.

• After the second simulation, the nurses were asked to complete the ACLS written test taken 
in the initial course. 

• Measured points from the first simulation were compared with the measured points from 
the second simulation for each cohort.

Discussion 
Data demonstrates a significant improvement in skill performance of the graduate nurses after a 
repeat of the ACLS simulation. Exercising the concept of deliberate practice the graduate nurses 
demonstrated that using repetition of a skill designed for their current level of knowledge with 
immediate feedback supported an improvement in outcome measures. 

The decrease in post test scores indicate the necessity of providing both simulation and 
education to improve the retention of knowledge and skills.

Limitations of this study include a small sample size and the inability to generalize the data due 
to it being conducted at one site and with in one department. Also, since there is no control 
group with similar ACLS testing schemes whose members did not receive the simulation, there 
is no way to know whether or not the simulation improved retention of factual knowledge from 
the course. 

Conclusion 
Results show that graduate nurses in the emergency department who underwent repetitive 
simulation achieved improved retention of ACLS technical skills in all categories measured  
but one. 

Pretest – post test scores showed a decrease in written knowledge retention. This could 
be attributed to the graduate nurses having undergone the ACLS course prior to the first 
exam while there was not any educational support provided prior to the second simulation 
experience. 

The results provide evidence to support the integration of simulation as an effective strategy  
to improve graduate nurse’s technical skills in an ACLS situation. 

Test results suggest that an educational component may be necessary prior to the second 
simulation to further enhance learning and increase knowledge retention.
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Figure 1.  Graduate Nurses during ACLS simulation

• Time to shock increased from a range of 7 seconds to 87 seconds with the exception of one 
group whose time decreased by 55 seconds. It should be noted that the graduate nurses 
struggled with the operation of the cardiac monitor.

• Time to the administration of epinephrine ranged from a decrease of 8 seconds to 220 
seconds. 

• Pretest – posttest ACLS scores decreased from a mean of 93.5% initially to 77.8% after two 
months for the first cohort and from a mean of 94.5% to 86.7% for the second cohort. The 
median decrease was 9 points; the 95% confidence interval for the median decrease ranges 
from 8 to 14 points. The amount of the decrease ranged from 4 to 34 points. Note that there 
is more variability in the test scores at two months than there is directly after the course. 
(Table 2. ACLS Test Scores)

• All 20 nurses obtained passing scores ( ≥ 80) on the ACLS test administered after the course. 
However, this was not the case for the ACLS administered two months after the course. 
While all 12 nurses in cohort 2 had a score of at least 80 on the two month test, five of the 
eight nurses in cohort 1 (62%) did not achieve a passing score on the two month test.

Table 1.  Times for Outcome Measures, Measured Data Points Comparing Simulations

Cohort #1
Group 1  

(2 weeks post 
ACLS course)

Group 2  
(2 weeks post 
ACLS course)

Group 1  
(8 weeks post 
ACLS Course)

Group 2  
(8 weeks post 
ACLS course)

Time of Rhythm 
Recognition

7 seconds 9 seconds 3 seconds 5 seconds

Time to Start of CPR 75 seconds 35 seconds 7 seconds 31 seconds
Time to Apply Pads 100 seconds 22 seconds 0 0
Time of First Shock 178 seconds 48 seconds 185 seconds 57 seconds
Voltage 200 200 200 200
Time to First Epinephrine 375 seconds 60 seconds 155 seconds 42 seconds

Cohort #2
Group 1 

(2 weeks post 
ACLS course)

Group 2 
(2 weeks post 
ACLS course)

Group 3 
(2 weeks post 
ACLS course)

Group 1 
(8 weeks post 
ACLS Course)

Group 2 
(8 weeks post 
ACLS Course)

Group 3 
(8 weeks post 
ACLS Course)

Time of 
Rhythm 
Recognition

10 seconds 2 seconds 4 seconds 20 seconds 1 seconds 11 seconds

Time to 
Start of CPR

31 seconds 21 seconds 26 seconds 29 seconds 44 seconds 25 seconds

Time to 
Apply Pads

26 seconds 39 seconds 60 seconds 7 seconds 12 seconds 17 seconds

Time of First 
Shock

48 seconds 107 seconds 183 seconds 135 seconds 52 seconds 204 seconds

Voltage 200 200 200 200 200 200
Time to First 
Epinephrine

138 seconds 87 seconds 138 seconds 115 seconds 61 seconds 130 seconds

Table 2.  Test Scores Analysis for ACLS Exam, The Means Procedure
Cohort 

# N Variable N Mean Std Dev Minimum 25th 
Pctl Median 75th 

Pctl Maximum

1 8
ACLS Course 8 93.50 4.38 86.00 91.00 94.00 96.00 100.00

ACLS 2 months 8 78.25 9.88 60.00 75.00 77.00 84.00 94.00
ACLS dif 8 15.25 10.25 0.00 9.00 15.00 20.00 34.00

2 12
ACLS Course 12 93.83 3.76 86.00 92.00 94.00 96.00 100.00

ACLS 2 months 12 86.67 5.00 80.00 83.00 86.00 89.00 96.00
ACLS dif 12 7.17 6.06 -4.00 2.00 8.00 13.00 14.00

Analysis
• Data analysis was completed by reviewing measured points for each simulation and 

comparing the first and second simulation data points for each group.

• Test scores were reviewed from the initial ACLS class and two months post ACLS class. 
Initial scores were compared to repeat scores. Statistical analysis used The SAS System for 
Windows version 9.3 to analyze test results.

Results 
• After the graduate nurses completed both simulations, results show that all measures except 

time to shock improved significantly from the first simulation to the second simulation. 
(Table 1. Times for Outcome Measures)

• Time to CPR ranged from a decrease in 4 seconds to an increase in 10 seconds within one 
group.

• Time to application of pads ranged  from a decrease of up to 68 seconds to pads being 
applied prior to the patient going into ventricular tachycardia.




