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ABSTRACT 

Purpose: When patients’ lives are at stake, the most skilled provider should 
respond to improve the likelihood of rescue. During rescue situations, students become 
observers; thus, many nurses do not experience key roles in patient rescue until well 
into their first year of practice. Although nursing education has typically included 
hands-on resuscitation skills (CPR), only recently have high fidelity mannequins 
become available to facilitate patient rescue training. High fidelity patient simulation 
provides the opportunity to become skilled in patient rescue without threatening 
patient safety. 

Patient simulation is a unique learning experience because it requires participants 
to suspend disbelief, immerse themselves in the scenario, and obtain data from a 
mannequin. It follows that some participants need experience in the setting to perform 
well, but the correlation between time spent in simulation and performance remains 
unknown. The purpose of this study is to investigate the correlation between previous 
simulation experience (hours and events) and student performance during simulation. 

Theoretical Model: This study was conducted within the conceptual framework of 
Bandura’s Social Cognitive Theory, which explores the relationship between self-
efficacy and behavioral change. Four constructs influence self-efficacy: performance 
accomplishments, vicarious experiences, verbal persuasion, and emotional arousal. 
Each is relevant to how students experience simulation, and suggests that more 
simulation may improve performance by enhancing self-efficacy. 

Design: This is a descriptive correlational study. 

Setting: The University of Kansas School of Nursing, College of the Ozarks, and 
Grand Valley State University. 

Participants: A convenience sample of 27 students in Baccalaureate nursing 
programs. 

Methods: This descriptive correlational study was part of an interventional study to 
learn how debriefing practices impact performance. Convenience samples were 
recruited from four nursing schools (N=27). Student performance was measured using 
the Heart Failure Simulation Competency Evaluation Tool (HFSCET). The Pearson 
product-moment correlation coefficients were used to correlate faculty-reported 
simulation experience and performance. 

Results: Results indicated a moderate but statistically insignificant correlation 
between previous simulation hours and total score on the HFSCET (r = .353, p < .077), 
and a moderate but statistically insignificant correlation between previous simulation 
events and total HFSCET score (r = .300, p < .136). 

Conclusions: There was a moderate positive correlation between previous 
simulation experience and student performance during simulation. Therefore, 
simulation researchers should control for experience as a confounding variable. 
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INTRODUCTION 

Nurses are in a unique position to recognize the deteriorating patient and intervene 

appropriately. However, new graduate nurses are often inadequately prepared to take 

action in rescue scenarios due to limited experience, potentiating a failure to rescue. 

According to the Agency for Healthcare Research and Quality (AHRQ), failure to rescue 

includes prevention of clinically important deterioration, such as “death or permanent 

disability from a complication of an underlying illness (e.g., cardiac arrest in a patient with 

acute myocardial infarction) or a complication of medical care (e.g., hemorrhage after 

thrombolysis for acute myocardial infarction)” (2015, p. 1). The concept of failure to rescue 

was designated as a Patient Safety Indicator (PSI) by the AHRQ in 2006. PSIs, such as 

failure to rescue, are likely preventable in part by changing aspects of the health care 

system to reduce the likelihood of their occurrence (AHRQ, 2006). In the hospital setting, 

failure to rescue often occurs because early signs of deterioration aren’t recognized and 

acted upon by healthcare professionals, particularly novice nurses with limited experience 

in recognizing and responding to patient deterioration (Clarke & Aiken, 2003). 

Baccalaureate nursing programs have the potential to play a part in reducing rates of 

failure to rescue by implementing patient simulations that expose nursing students to 

rescue scenarios.  

Baccalaureate nursing programs have recently begun to incorporate high-fidelity 

mannequins into their curriculum to allow students to experience a rescue scenario and 

learn to respond appropriately without putting real, deteriorating patients at further risk 

for harm. Simulation has been incorporated into nursing programs to supplement 

traditional approaches such as didactic learning and clinical experiences. These nursing 
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programs provide students the opportunity to experience high fidelity patient rescue 

scenarios through simulation in order to build confidence and competency in recognizing a 

deteriorating patient and taking appropriate action. To gain from the experience, students 

must become immersed in the scene, moving past the knowledge that the scenario is not 

real. This mental adjustment requires some experience with simulation, and may influence 

how a student learns from the experience.  

It follows that some participants need experience in the simulation setting to perform 

well, but the correlation between time spent in simulation and performance remains 

unknown. The purpose of this study is to investigate the correlation between previous 

simulation experience (hours and events) and student performance during simulation. 

LITERATURE REVIEW 

   Failure to rescue has been associated with hospital characteristics rather than patient 

characteristics, and improved rescue rates have been associated with changing aspects of 

the hospital environment (Clarke & Aiken, 2003; Silber, Williams, Krakauer, & Schwartz, 

1992). The literature also suggested that the use of high-fidelity simulation mannequins 

can be an effective tool in instructing undergraduate nursing students to recognize and 

correctly respond to the deteriorating patient (Aronson, Glynn, & Squires, 2012). In 

addition, self-efficacy as defined by psychologist Albert Bandura (2002) plays a role in the 

student’s ability to be successful during simulation. 
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Failure to Rescue 

The concept of failure to rescue “is based on the premise that although deaths in 

hospitals are sometimes unavoidable, many can be prevented” (Clarke & Aiken, 2003, p. 

43). Research indicated that rates of failure to rescue in hospitals were unique from rates of 

complications and death in that failure to rescue was associated primarily with hospital 

characteristics rather than patient characteristics. Furthermore, a hospital’s failure to 

rescue rate was a better indicator of the quality of care a hospital provided than the rate of 

complications or deaths alone (Silber et al., 1992). Frequent surveillance and careful 

assessment of patients was a key component of preventing failure to rescue, making novice 

nurses particularly vulnerable to failing to detect a complication or deteriorating condition, 

as they are still in the process of honing their nursing and assessment skills (Clarke & 

Aiken, 2003). After recognizing a complication, a nurse must be poised to take appropriate 

action, which may include activating hospital resources and staff, taking control of the 

situation, and administering life saving interventions. Timely and effective interventions 

also included anticipation of potential complications and events, and preparing for those 

events by collecting necessary supplies. Novice nurses who are still developing their skills 

may be less likely to anticipate and prepare for potential complications, and may not have 

the wherewithal to take timely and appropriate action (Clarke & Aiken, 2003).  

High-Fidelity Simulation  

According to Aronson et al., “research on simulation in nursing education is in its 

infancy stage” (2012, p. e290). Recently, high-fidelity simulation mannequins have become 

more common in nursing schools in an effort to increase patient safety and quality of care 
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(Aronson et al., 2012). More research is needed to determine whether a correlation exists 

between the use of high-fidelity simulation in nursing education and decreased rates of 

failure to rescue in novice nurses. Research demonstrated that nursing students performed 

poorly on clinical assessments of simulated patients who were clinically deteriorating 

(Aronson, Glenn, & Squires, 2013). It is possible that the student’s response to a patient’s 

deteriorating condition may be improved through the use of high-fidelity simulation; 

however, more research is needed to define the effectiveness of high-fidelity simulation as 

an educational tool for nursing students. 

The Role of Self-Efficacy in Simulation 

Social Cognitive Theory, a psychological theory proposed by psychologist Albert 

Bandura, postulated that human behavior is “extensively motivated and regulated by the 

ongoing exercise of self-influence” (Bandura, 1991, p. 248). This theory has been used to 

correlate self-efficacy and behavior change, and includes four constructs: performance 

accomplishments, vicarious experiences, verbal persuasion, and emotional arousal 

(Bandura, 1977). Each of these constructs is relevant to high-fidelity simulation. 

Performance accomplishments include the student’s actions during simulation, and 

emotional arousal occurs in response to the high-fidelity environment of the scenario. This 

emotional arousal promotes student success when the student experiences a moderate 

level of anxiety. Too little or too much anxiety restricts the student’s ability to learn 

(Bandura, 1977), in this case from the simulation experience. Vicarious experiences occur 

when a student observes others acting in a simulation. Verbal persuasion relates to the 

debriefing that occurs after simulation. Self-efficacy is considered the pivotal aspect of 
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Social Cognitive Theory because “it affects action not only directly, but through its impact 

on other classes of determinants as well” (Bandura, 1999, p. 28). Self-efficacy thus impacts 

the student’s ability to be successful in simulation. 

METHODS 

DESIGN 

This study used a descriptive correlational design. Pearson product-moment 

correlation coefficient (Pearson’s r) was used to examine the correlations between student 

experience in simulation and performance scores. 

INSTRUMENTS 

The Heart Failure Simulation Competency Evaluation Tool (HFSCET) (Appendix A) was 

used to measure student performance during simulation. The HFSCET has been revised and 

tested with more than 400 students in two undergraduate nursing programs and has 

acceptable levels of inter-rater reliability (r = .89-.98) and user friendliness (Aronson et al., 

2012). The HFSCET includes the following six categories: Initial Patient Safety Activities, 

Assessments, Communication, Interventions, Core Measure Education about Heart Failure, 

and Documentation. There are 91 individual behaviors on the checklist; students receive a 

point for each behavior they successfully complete during the simulation. 

Each participant completed a Demographic Data sheet (Appendix B). For the purpose of 

this data sheet, students were told the number of simulation hours they had participated in 

during the nursing program, eliminating the potential for inaccurate student estimations of 

the quantity of previous simulation experiences. 
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SAMPLE 
The sample (N=27) was one of convenience- recruited from Baccalaureate nursing 

programs from three universities in the Midwestern region of the United States. Two of the 

three schools were academic medical centers. A fourth nursing program was originally part 

of this study, but conducted the simulations too late to be included in this study.  

PROCEDURES 

Human Subjects approval for this study was granted prior to recruiting participants. 

Participants were recruited from four Baccalaureate nursing programs in the United States 

and Canada, although only results from the three U.S. sites were available at the time the 

data were analyzed. Participants were randomly assigned to either the control group or the 

intervention group. This study was part of an interventional study to learn how debriefing 

practices impact performance, and this delineation of control and intervention groups was 

a component of that interventional study. After signing a consent form, each participant 

completed a Demographic Data Sheet and watched a 40-minute instructional video of an 

expert nurse completing the heart failure simulation. The participant was then oriented to 

the simulation room and provided with informational papers pertinent to the simulation, 

as outlined in Appendix C. Participants in the control group were given 40 minutes to 

complete the simulation, after which the simulation coordinator led them through a 

standard debriefing session. Participants in the intervention group were stopped after 20 

minutes of the simulation and led through a deliberate practice debriefing session, then 

allowed to start from the beginning and complete the simulation for another 20 minutes. 

They were then debriefed again using the deliberate practice debriefing model. Each 

participant’s performance was scored using the HFSCET. Participants were provided with a 

small gift card and certificate of completion for their participation in the study.  
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RESULTS  

All participants in this study were fourth year Baccalaureate nursing students (N= 27). 

Of these students, 85.2% participants were female (N= 23) and 14.8% were male (N= 4). In 

regards to language and ethnicity, 88.9% of participants were Caucasian (N= 24), 7.4% 

were Hispanic (N= 2), and 3.7% were African American (N= 1). All participants spoke 

English as their primary language. Of this sample, 63% had been employed in healthcare 

(N= 17), and 29.6% had never been employed in healthcare (N= 8). The mean number of 

simulation events was 11.24 (SD= 7.449), and the mean number of simulation hours was 

32.59 (SD= 36.184). The mean total score on the Heart Failure Simulation Competency 

Evaluation Tool (HFSCET) was 48.16 (SD= 10.792). Simulation hours and total score were 

moderately correlated (r = .353). Simulation events and total score were also moderately 

correlated (r = .300), but neither of the correlations were statistically significant.  

LIMITATIONS AND RECOMMENDATIONS 

Although conducting research in multiple sites adds to the generalizability of the 

findings, it can be challenging for multiple researchers to communicate and adhere to strict 

simulation and data collection protocol.  Collaborating across borders and time zones 

presented a barrier to effective and timely communication. Additionally, at one site the 

simulations were not run by the researcher, but rather by the lab staff, resulting in 

variations in data collection techniques. Two sites had difficulty attracting and retaining 

participants. Another site completed their simulations months after the rest of the sites; 

thus, data from this site was not available for this analysis.   
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The length of the simulation also created challenges in data collection. The 40-minute 

heart failure simulation was selected primarily because previous researchers had validated 

the simulation and a corresponding evaluation tool, the HSFCET (Aronson et al., 2012). In 

retrospect, the intervention group may have been disadvantaged since they were stopped 

at 20 minutes, debriefed, and then were asked to start over. Although students were more 

efficient during the second 20-minute encounter, the simulation was so lengthy that most 

participants struggled to complete all of the content in the scenario, particularly related to 

administering medication and educating the patient on heart failure.  

There was a moderate positive correlation between previous simulation experience and 

student performance during simulation. This correlation suggested that simulation 

researchers should control for experience as a confounding variable when measuring 

performance. Further research is needed to determine whether a causational relationship 

exists between previous simulation experience and student performance. 

Recommendations for future research include refining the simulation to be more 

concise.  This might be easily accomplished by keeping the focus of the simulation on 

failure to rescue, rather than including the heart failure education piece. This would allow 

adequate time for most participants to complete the entire scenario within the allotted 

time, and attracting a larger sample size. Additionally, it is possible that the moderate 

correlation between simulation hours and total score would reach statistical significance 

with a larger sample size. More research powered by an adequate sample size is needed to 

firmly establish the link between the dose of high-fidelity simulation (in terms of both time 

and events) and student performance. 
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APPENDIX A 
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APPENDIX B 

Demographic Data 

Participant Number ________ 

Level of student:  ______4th year undergraduate student 

                  _______ Other (Please describe) _____________________________  

Gender  (circle)  M F 

Race (circle)  African American  Caucasian     

                         East Indian                               Asian  

        American Indian  Hispanic 

  Other ____________ 

Estimate the number of simulation hours you participated in during your nursing program: 

_______________.  

Estimate the number of times you experienced simulation:  _______________.  

Have you ever been exposed to deliberate practice during a simulation or debriefing? 

Have you ever been employed in healthcare (paid positions)?   

 No   _____ 

Yes  _____   

If yes, describe the setting (i.e. hospital, long term care)     _________________ 

What was your title? _______________________ 

How long? _______________________________ 

English first language 

Yes _____ 

No, what is first language learned ______________________ 
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APPENDIX C
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APPENDIX D 
 

Table 1. Sim Hours and Sim Events Correlations (n=26) 

 SimHrs SimEvents 
SimHrs Pearson 

Correlation 
1 .943 

Sig. (2-tailed)   
N 27 27 

TotalScore Pearson 
Correlation 

.353 .300 

Sig. (2-tailed) .077 .136 
N 26* 26* 

*One participant’s score was incomplete 
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