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The purpose of this explanatory sequential mixed methods study was threefold. 

First, this study compared the effects of two different simulation-based instructional 

strategies on athletic trainers’ clinical competence in performing cardiovascular screening 

with cardiac auscultations. Second, this study identified the athletic trainers’ perceptions 

of learning through simulation-based instructional strategies. Third, this study attempted 

to identify and offer instructional recommendations based on the outcomes. 

The quantitative phase analyzed cognitive and diagnostic reasoning knowledge 

and history-taking and clinical skills specific to cardiovascular screenings with cardiac 

auscultations as it was taught to athletic trainers (ATs) at a continuing professional 

education (CPE) course. The quantitative results found that high-fidelity and low-fidelity 

simulation-based instructional strategies significantly increased cognitive and diagnostic 

reasoning knowledge and history-taking and clinical skill from pre-test to post-test 
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assessment on all dependent variables. When comparing the two fidelity types to each 

other, the analysis found that the participants in the high-fidelity simulation group gained 

significantly more skill when compared to the low-fidelity group.  

In the qualitative analysis of this study, three themes emerged specific to the 

perceptions of the athletic trainers’ experiences as they learn through simulation-based 

instructional strategies. The first theme that emerged was a clear indication that 

participants’ exhibited positive perceptions of learning through simulation-based 

instructional strategies. The second theme that emerged was that the high-fidelity 

simulation experience during the pre-assessment and post-assessment raised an 

awareness of the deficit of knowledge and skills in performing a comprehensive 

cardiovascular screening with cardiac auscultations. Lastly, the third theme that emerged 

was specific to the perceived limitations in the effectiveness of low-fidelity simulation 

and the perceived strengths in the effectiveness of high-fidelity simulation.  

A few instructional recommendations emerged from this dissertation study. 

Simulation-based instructional strategies are an ideal teaching method to utilize during 

continuing professional education courses with athletic trainers. Specifically, this study 

identified that both, high-fidelity and low-fidelity simulation, are effective in teaching 

cardiovascular screening with cardiac auscultations. Additionally, the participants 

perceived influences of a pre-test on the identification of their knowledge and skills 

deficit suggests that there are benefits of utilizing an authentic simulation pre-test as part 

of CPE courses. 
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CHAPTER 1. INTRODUCTION

Sudden cardiac death among competitive athletes due to undetected cardiac 

disease is a preventable phenomenon. One topic of emphasis in athletic training is the 

recognition and prevention of sudden cardiac death (National Athletic Trainers’ 

Association Research and Education Foundation, 2016). Athletic trainers are in an ideal 

position to identify any cardiac abnormalities in athletes because of their professional 

scope of practice and their involvement in pre-participation cardiovascular examinations.  

Simulation-based instructional strategies are an instructional technique that has 

penetrated and is growing in many aspects of medical education and will continue to 

transform how clinical knowledge and skills are learned and practiced in entry-level 

medical professional education and continuing professional medical education (Botezatu, 

Hult, Tessma, & Fors, 2010; Vukanovic-Criley et al., 2006). Simulation presents itself as 

a great technological tool to practice infrequently occurring clinical skills such as 

undetected cardiac disease through cardiovascular screenings with cardiac auscultations. 

Additionally, the medical environment is facing a limited availability of patients with 

abnormal clinical findings on whom students and professionals can practice and develop 

their clinical skills (Botezatu et al., 2010; Fraser et al., 2009; Perlini, Salinaro, Santalucia, 

& Musca, 2014). This makes simulation, as part of continuing education, an ideal 

medium to teach allied health professionals, specifically athletic trainers, the necessary 

clinical knowledge and skills to be a competent practitioner.  
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Problem Statement 

Current instructional strategies utilized during continuing professional education 

(CPE) courses for athletic trainers (ATs) are not effectively producing the necessary 

cognitive knowledge and clinical skill required to perform cardiovascular screenings with 

cardiac auscultations during pre-participation physical exams (PPEs). This is important 

because ATs are responsible for developing and implementing pre-participation physical 

exams; and during a PPE, cardiac abnormalities can be detected. This study compared 

two types of simulations; high-fidelity and low-fidelity simulation, to determine which 

one yields better learning gains for ATs. Additionally, this study investigated the 

perceptions of the experiences of learning through simulation-based instructional 

strategies. 

Background to the Study 

Athletic trainers are healthcare professionals who specialize in the prevention, 

diagnosis, therapeutic intervention, and rehabilitation of acute and chronic injuries, and 

emergency and medical conditions in collaboration with physicians (Board of 

Certification, 2016a). ATs become clinicians by completing an education program 

accredited through the Commission on Accreditation of Athletic Training Education 

(CAATE) and by successfully completing a national certification exam. Currently, there 

are more than 37,000 certified athletic trainers who are members of the National Athletic 

Trainers’ Association worldwide (National Athletic Trainers’ Association, 2016a, para. 

2).  

In addition to initial certification, all ATs must undergo annual re-certification by 

collecting a pre-determined number of continuing education units (CEUs) mandated by 
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the National Athletic Trainers’ Association Board of Certification (NATA-BOC). CEUs 

are obtained by attending and participating in continuing education national meetings or 

approved provider courses and workshops. Continuing professional education (CPE) is a 

method of promoting the development of competencies that allow practitioners to stay 

abreast on the changing demands of their clinical practice (Warmuth, 1987).  

The teaching methods utilized during CPE are important to consider, as these 

methods contribute to maximizing the participants’ learning gains. Simulation is a 

method that has been found effective for teaching healthcare professional trainees, 

specifically medical and nursing students (Ackermann, 2009; Bonnetain, Boucheix, 

Hamet, & Freysz, 2010; Botezatu et al., 2010; Fraser et al., 2009; McGaghie, Issenberg, 

Petrusa, & Scalese, 2010; Shinnick, Woo, & Evangelista, 2012). Although simulation has 

been identified as an effective teaching strategy for medical and nursing students, little 

research has been done on its effectiveness in continuing professional education 

(McGaghie, Siddall, Mazmanian, & Myers, 2009) or with athletic trainers.  

Continuing professional education is a vehicle for teaching healthcare 

professionals, specifically athletic trainers, the necessary knowledge and skills to be 

competent in performing cardiovascular screenings during PPEs or on-site evaluations. 

One of the current topics of emphasis in athletic training is the recognition and prevention 

of sudden cardiac death among competitive athletes due to undetected cardiac disease 

(NATA Research and Education Foundation, 2016). Detecting cardiac disease before 

sudden cardiac death occurs on the playing field is the focus of the pre-participation 

cardiovascular examinations. Athletic trainers are in an ideal position to identify any 

cardiac abnormalities in athletes because of the nature of the profession.  
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Athletic trainers are the on-site personnel who can quickly react and appropriately 

care for athletes during cardiac arrest. Additionally, athletic trainers are increasingly 

required to facilitate and conduct PPEs. Therefore, ATs need to be competent in 

cardiovascular assessment skills, specifically cardiac auscultations, to identify any 

cardiac disease. Cardiac auscultation is a clinical diagnostic skill that detects arrhythmias 

and heart murmurs. Conducting CPE on cardiovascular screenings with cardiac 

auscultations can promote competence in athletic trainers. Since ATs are the front line 

workers of a sports medicine team, it is essential for them to be competent in performing 

a thorough cardiovascular screen with cardiac auscultations. The cardiac auscultations are 

not only performed during PPEs but also during periodic evaluations of athletes. The 

National Athletic Trainers’ Association (NATA) recommends that athletic trainers be 

proficient in identifying systolic murmurs (e.g. pulmonary and aortic valve stenosis, 

mitral valve prolapse, mitral and tricuspid valve regurgitation) and diastolic murmurs 

(e.g. mitral and tricuspid valve stenosis, pulmonary and aortic valve regurgitation) 

through cardiac auscultations in order to be in a position to make referrals to a 

cardiologist to prevent sudden cardiac death in athletes (NATA Research and Education 

Foundation, 2016). However, the diagnostic accuracy of cardiac auscultations has yet to 

be studied with regard to athletic trainers. 

Simulation-based medical education (SBME) has been found to be an effective 

educational strategy for teaching healthcare professional trainees how to accurately 

perform cardiac auscultations (Birdane et al., 2012; McKinney, Cook, Wood, & Hatala, 

2013). SBME has been a widely used instructional approach to teaching cardiovascular 

screenings as a clinical skill (Birdane et al., 2012; Fraser et al., 2011; Hatala at al., 2008; 



 

 5 

Issenberg & Scalese, 2008; Lavranos, Koliaki, Briasoulis, Nikolaou, & Stefanadis, 2013; 

McKinney et al., 2013); however, there is nothing specific to athletic training, which 

signifies a gap in the literature. This dissertation study will investigate if two types of 

simulation strategies, high-fidelity and low-fidelity, are effective in teaching athletic 

trainers how to perform a comprehensive cardiovascular screening.  

Research investigating the use of SBME for athletic trainers and teaching them 

such a critical skill as cardiac auscultations is necessary because of the risk of sudden 

cardiac death in athletes and because of the professional responsibilities of an athletic 

trainer. Sudden cardiac death (SCD) in athletes is a phenomenon that is rare but 

extremely tragic. No athlete should die of SCD because it is an avoidable phenomenon. 

SCD is defined as a “non-traumatic, nonviolent, unexpected death due to cardiac causes 

within one hour of the onset of symptoms” (Koester, 2001, p. 198). The underlying cause 

of SCD is cardiovascular disease, and hypertrophic cardiomyopathy (HCM) is the most 

common cardiac disease (Corradoa, Bassob, & Thieneb, 2012; Maron, Pelliccia, & 

Spirito, 1995). HCM is an enlarged heart, and one in 500 athletes is affected by it 

(Koester, 2001; Maron et al., 2007). When an athlete suffers from HCM, he or she is at 

risk for developing arrhythmias and may present with heart murmurs. A heart murmur is 

a sound heard during a heartbeat and is audible while conducting heart auscultations 

(National Heart, Lung, and Blood Institute, 2012). Heart murmurs are usually innocent 

and harmless; however, a heart murmur that is associated with heart valve disease can 

lead to SCD (American Heart Association, 2015). If an athlete does suffer cardiac arrest 

on the playing field, death is probably due to an electrical instability and ventricular 

arrhythmia as seen in SCD patients who have hypertrophic cardiomyopathy (Maron, 
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1998). There is little chance of survival through cardiopulmonary resuscitation (CPR) 

once an athlete has collapsed due to cardiovascular disease (Maron, 1998). Therefore, it 

is essential to identify athletes with cardiac abnormalities before an incident even occurs 

(Koester, 2001).  

Continuing professional education programs are an ideal place to study the 

diagnostic accuracy of cardiac auscultations. Current athletic training education programs 

are mandated by the CAATE to educate students on the knowledge and skills necessary 

to be competent in pre-participation screenings that include cardiovascular screening with 

cardiac auscultation (National Athletic Trainers’ Association, 2016b, p. 12-13). Since the 

education programs are mandated to teach such an important skill, there is a need to offer 

CPE to athletic trainers so the knowledge and skills are periodically refreshed and 

maintained. The NATA Research and Education Foundation has published a two-part 

document for the purpose of helping athletic trainers build a stronger clinical foundation 

in cardiac assessment with cardiac auscultation (NATA Research and Education 

Foundation, 2016).  

Since simulation-based instruction has generally been identified as a method for 

effectively teaching cardiovascular auscultations to students (Butter, McGaghie, Cohen, 

Kaye, & Wayne, 2010; Fraser et al., 2011; Lavranos et al., 2013; Stern et al., 2001), this 

study contributes to the literature of simulation-based instruction and CPE for athletic 

trainers. Simulators range in fidelity, or realism. The higher the fidelity of a simulator, the 

more life-like, and realistic it can be (Grady et al., 2008; Reznick & MacRae, 2006). 

Therefore, in this study, two different simulation-based instructional strategies, high-

fidelity and low-fidelity, will be utilized and compared during a CPE course to teach 
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athletic trainers the knowledge and skills necessary to be competent in performing 

cardiovascular screenings with cardiac auscultations. 

Purpose of the Study 

The purpose of this explanatory sequential mixed methods study was threefold. 

First, this study compared the effects of two different simulation-based instructional 

strategies on athletic trainers’ clinical competence in performing cardiovascular 

screenings with cardiac auscultation. Second, this study identified the athletic trainers’ 

perceptions of learning through high-fidelity or low-fidelity simulation-based 

instructional strategies. Third, this study attempted to identify and offer instructional 

recommendations based on the outcomes. 

Research Questions 

The research questions addressed in this study were: 

1. What levels of knowledge and skill acquisition are fostered by low-fidelity 

simulation-based instructional strategies? 

2. What levels of knowledge and skill acquisition are fostered by high-fidelity 

simulation-based instructional strategies? 

3. What is the difference between the levels of knowledge and skill acquisition 

attained through high-fidelity versus low-fidelity simulation-based 

instructional strategies? 

4. What are the athletic trainers’ perceptions of their experiences after learning 

through simulation-based instructional strategies? 

The first two research questions explored the effects of low-fidelity and high-fidelity 

simulation on the knowledge and skill acquisition of athletic trainers learning 
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cardiovascular screening with cardiac auscultations. Research question number 3 set out 

to compare the results of the knowledge and skill acquisition of the two different 

simulation-based instructional strategies to determine which group, if either, attained 

more knowledge and/or skill. Lastly, research question number 4 sought to explain and 

describe the athletic trainers’ perceptions of their experiences as they learned through 

simulation-based instructional strategies. 

Hypotheses 

Research Question 1: What levels of knowledge and skill acquisition are fostered by low-

fidelity simulation-based instructional strategies? 

Hypothesis: 

There will be statistically significant competence gains between pre-test and post-test 

scores when using low-fidelity simulation-based instruction. 

Null Hypothesis: 

There will be no statistically significant competence gains between pre-test and post-test 

scores when using low-fidelity simulation-based instructional strategies. 

Research Question 2: What levels of knowledge and skill acquisition are fostered by 

high-fidelity simulation-based instructional strategies? 

Hypothesis: 

There will be statistically significant competence gains between pre-test and post-test 

scores when using high-fidelity simulation-based instruction. 

Null Hypothesis: 

There will be no statistically significant competence gains between pre-test and post-test 

scores when using high-fidelity simulation-based instructional strategies. 
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Research Question 3: What is the difference between the levels of knowledge and skill 

acquisition attained through high-fidelity versus low-fidelity simulation-based 

instructional strategies?  

Hypothesis: 

There will be more statistically significant competence gains when engaging in high-

fidelity versus low-fidelity simulation-based instruction. 

Null Hypothesis: 

There will be no statistically significant difference in competence gains between high-

fidelity and low-fidelity simulation-based instructional strategies. 

Theoretical Framework 

The theoretical framework for this study was Kolb’s experiential learning theory 

and Ericsson’s theory of deliberate practice. These theories propose that learners will 

achieve more knowledge and skill acquisition if they experience learning in an 

environment that promotes active participation with enough opportunity to deliberately 

practice their clinical skills (Ericsson, 2004; Kolb, 1984). Simulation has been found to 

provide such an environment (Hope, Garside, & Prescott, 2011). 

Significance of the Problem 

This study was significant because it provided insight into two simulation-based 

instructional strategies and helped to identify which of the two fostered more knowledge 

and skill acquisition for ATs performing cardiovascular screenings with cardiac 

auscultations. This narrowed the gap in the literature on simulation-based instructional 

strategies in athletic training. Additionally, this study contributed to the existing literature 

regarding considerations on how best to design CPE programs (Barr, Readman, & Dunn, 
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2014; Cook et al., 2013) to increase the knowledge and skills of cardiovascular 

screenings with cardiac auscultations during PPEs. There are limited guidelines about 

pre-participation screenings for athletes and the law has not mandated uniform guidelines 

(Morse & Funk, 2012).  

The American Heart Association (AHA) recommends that standardized and 

nationally mandated guidelines exist with standard medical forms to ensure the safety of 

all athletes (Maron & Zipes, 2005). Most states require PPEs for all athletes and they 

have standard medical forms; however, eleven states do not have standard medical forms 

and five states do not require PPEs (Maron et al., 1996). The AHA recommends the 

guidelines include and focus on personal history and a physical examination to detect 

possible heart murmurs (Maron & Zipes, 2005). The position statement from the NATA 

on the prevention of sudden death in sports recommends that an electrocardiogram (ECG) 

test be administered to high-risk athletes as determined by the standardized history form 

and physical exam components (Casa et al., 2012). ECGs are the gold standard in 

detecting hypertrophic cardiomyopathies; however, they are not accessible everywhere to 

be used during PPEs and an annual cost for an ECG screening program would cost $2.0 

billion (Maron et al., 2007; Morse & Funk, 2012). Utilizing other clinical skills, such as 

cardiac auscultations with a stethoscope, can be effective enough in detecting cardiac 

abnormalities during PPEs or during clinical evaluations. It is, however, imperative that 

the clinician who performs cardiovascular screenings with cardiac auscultations is 

competent in performing that skill. This study aided in identifying how to teach 

cardiovascular screening with cardiac auscultation to foster competence of athletic 

trainers to prevent sudden cardiac death of athletes.  
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Delimitations of this Study 

The population of this study was limited to athletic trainers that were certified 

through the Board of Certification (BOC) and who were licensed in the state of Florida. 

The BOC is responsible for ensuring that athletic trainers are certified and appropriately 

credentialed to legally practice as athletic trainers (Board of Certification, 2016c). The 

reason that the athletic trainers had to be certified through the BOC was because they 

received 4 Evidence-Based Practice continuing education units (CEUs). These CEUs are 

mandated by the BOC to maintain certification (Board of Certification, 2016d). The 

reason that the athletic trainers had to be licensed within the state of Florida was to ensure 

that they were eligible to clinically practice the skills that were taught in the CPE course. 

Only athletic trainers from south Florida were recruited to participate because the 

Simulation Teaching and Research (STAR) Center is located in south Florida and for a 

one-day continuing education course the likelihood of athletic trainers from other states 

traveling to south Florida was small. Additionally, this study did not look at the real life 

context. Twenty-two ATs attended the CPE course. Quantitative data were collected on 

one day and selected participants were chosen for interviews after quantitative data 

collection was completed and analyzed. Twelve participants were interviewed on a 

separate day within three weeks of the CPE course. 

Limitations of this Study 

The CPE course was only offered on one day. The course was only offered at a 

university in south Florida, which limited participants’ attendance based on geography. 

Therefore, participants did not adequately represent the population of all athletic trainers, 

only those in south Florida. The experience the participants already had with 
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cardiovascular screenings with cardiac auscultations or with simulation-based learning 

was another limitation of this study. Someone with experience may have performed 

better when compared to someone with no experience. Additionally, any extra 

certification(s) that the participants had was another limitation. For example, if 

participants were also an Emergency Medicine Technician/Paramedic then they may have 

advanced knowledge and skill with cardiovascular screenings with cardiac auscultation. 

Lastly, the personal bias, especially when analyzing the qualitative data, was another 

limitation.  

Definition of Terms 

Approved Provider: The Board of Certification (BOC) of the Athletic Trainer 

provides continuing education courses and activities for Athletic Trainers (ATs) to 

advance their knowledge, skills and abilities within the domains of athletic training. For a 

program to become an approved provider, the program must apply to the BOC and be 

awarded approved provider status by meeting the BOC continuing education guidelines. 

At the time of the study, there were more than 1,100 approved providers (Board of 

Certification, 2016b).  

Athletic Trainers (ATs): “Healthcare professionals who collaborate with 

physicians” and provide services specialized in “prevention, emergency care, clinical 

diagnosis, therapeutic intervention and rehabilitation of injuries and medical conditions” 

(Board of Certification, 2016a, para. 1). 

Authentic assessment: An authentic assessment is “an assessment requiring 

students to use the same competencies or combinations of knowledge, skills, and attitudes 
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that they need to apply in their criterion situation in professional life” (Gulikers, 

Bastiaens & Kirschner, 2004, p. 69). 

Board of Certification, Inc. (BOC): “Responsible for the certification of Athletic 

Trainers” (Board of Certification, 2016c, para. 1) and “exists so that healthcare 

professionals worldwide have access to globally recognized standards of competence and 

exceptional credentialing programs that support them in the protection of the public and 

the provision of excellent patient care” (Board of Certification, 2016c, para. 4).  

Cardiac auscultation: A skill that healthcare professionals utilize to identify 

cardiovascular disease with a stethoscope.   

Commission on Accreditation of Athletic Training Education (CAATE): An 

organization that provides the appropriate definitions, measurements and continuing 

improvement guidelines for Athletic Training Education (Commission on Accreditation 

of Athletic Training Education, n.d. a). 

Competence: The ability to do something well; the quality or state of being 

competent (competence, Merriam-Webster Dictionary, n.d). 

Continuing Education Units (CEUs): Units that are mandated by the BOC and a 

predetermined number is required to be obtained by all ATs during each 2-year 

certification maintenance period. To date, an AT is required to obtain 50 CEUs per 

period. Ten of those CEUs must come from Evidence Based Practice Programs and the 

remaining 40 are earned in four categories: BOC Approved Provider Programs, 

Professional and Scholarly Activities, Post Certification College/University Coursework, 

and Non-BOC Approved Programs (Board of Certification, 2016d). This study provided 
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the athletic trainers who participated with 4 Evidence Based Practice CEUs. Approval 

was obtained from the Board of Certification to offer the CEUs. 

Continuous Professional Education (CPE): Method to promote the development 

of competencies to stay abreast on the changing demands of practice (Warmuth, 1987). 

CPE bridges technical understanding and clinical application (Samdperil, 2012).  

Fidelity: The higher the fidelity of a simulator, the more life-like and realistic it is 

(Grady et al., 2008; Reznick & MacRae, 2006).   

Heart Murmur: An extra or unusual sound heard during a heartbeat. Murmurs 

range from very faint to very loud. Sometimes they sound like a whooshing or swishing 

noise (American Heart Association, 2015). 

High-fidelity human patient simulator: A high-fidelity human patient simulator 

“includes software in the mannequin that can be accessed and manipulated with a laptop 

or desktop computer, and is adaptable in real time to change parameters in the condition 

of the mannequin. The mannequin can be programmed to simulate unstable or stable 

physiological signs and reacts in real time to actions taken by the user” (Laschinger et al., 

2008, p. 280). 

National Athletic Trainers’ Association (NATA): “The professional membership 

association for certified athletic trainers and others who support the athletic training 

profession” (National Athletic Trainers’ Association, 2016c, para. 1). 

Pre-Participation Cardiovascular Screening: Defined by the American Heart 

Association Scientific Statement as “the systematic practice of medically evaluating 

large, general populations of athletes before participation in sports for the purpose of 
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identifying (or raising suspicion of) abnormalities that could provoke disease progression 

or sudden death” (Maron et al., 2007, p. 1643).  

Simulation: Defined as “a person, device, or set of conditions which attempts to 

present [education and] evaluation problems authentically. The student or trainee is 

required to respond to the problems as he or she would under natural circumstances” 

(McGaghie, 1999, p. 198).  

Simulation-based learning: Simulation is utilized to provide the students with 

hands-on experiences, and is generally defined as “any set of conditions that attempt to 

present patient problems authentically” (Issenberg & Scalese, 2008, p.33). The authentic, 

real problems posed during simulation-designed instruction help participants gain more 

hands-on experiences practicing skills and applying their learned knowledge.  

Sudden Cardiac Death: A “non-traumatic, nonviolent, unexpected death due to 

cardiac causes within one hour of the onset of symptoms” (Koester, 2001, p. 198). 

Role of the Researcher 

My undergraduate degree is in athletic training and even though I am not 

employed in a clinical or academic athletic training setting, I have interest in the field. I 

was a doctoral student at a south Florida public university and have selected simulation-

based instructional strategies as the topic of investigation because of my personal and 

professional passion. I was highly interested in how simulation-based instructional 

strategies can be utilized in continuing professional education courses, specifically with 

ATs. I wanted to know about the best practices with simulation-based instruction and I 

wanted to know how ATs feel about simulation-based instructional experiences. The 

NATA encourages research to stay current and to advance the field of athletic training. 
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Simulation-based instructional strategies had not been investigated as a CPE teaching 

strategy for ATs. I had personal biases and acknowledged them during the data collection 

and analysis process. 

Summary 

In the first chapter the profession of athletic training, its continuing professional 

education requirements, simulation-based instructional strategies, and the importance of 

cardiovascular screening with cardiac auscultations were introduced. The purpose of this 

study was to identify which type of simulation-based instructional strategy generated 

more knowledge and skill acquisition of ATs learning cardiovascular screening with 

cardiac auscultations. Additionally, another purpose was to investigate the perceptions of 

ATs’ learning thought simulation-based instructional strategies. The operational 

definitions for all the terms that were used in this study were provided. The limitations, 

delimitations, and the role of the researcher were explained. Additionally, the theoretical 

framework that this study was grounded in was briefly discussed.  

In the next chapter a thorough review of the literature is presented. Topics that are 

included in the literature review are simulation in medical education, the different types 

of simulators, and how simulators influence knowledge and skill acquisition. 

Additionally, Kolb’s experiential learning theory and Ericsson’s deliberate practice 

theory as they relate to and have been studied in regards to simulation are described. In 

the third chapter the procedures and methods are outlined. The fourth chapter reports the 

results. The fifth chapter includes the discussion of the results from this study and its 

implication for future research. All the Appendices are included at the end. 
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CHAPTER 2. LITERATURE REVIEW 

 The education and continuous education of medical personnel is changing and the 

integration of simulation-based instructional strategies has enhanced how clinicians learn 

and practice clinical skills. The concern and emphasis on patient safety and decreasing 

medial errors is what brought simulation into the medical domain (Issenberg & Scalese, 

2008). Simulation has revolutionized medical education from a patient safety perspective 

and the purpose of incorporating simulation into the education and training of medical 

personnel was to enhance patient care and improve patient outcomes. It is imperative for 

healthcare providers to experience, practice, actively engage, and constantly refine their 

clinical skills; therefore, simulation is not an additional training tool, but a sophisticated 

revolutionary part of the process of becoming and staying a skilled practitioner (Gaba, 

2007).  

By utilizing simulation as a teaching strategy, the learner is immersed in the 

environment, as they would be in the real world, providing them an opportunity to 

practice the techniques and behaviors to ultimately sustain a culture of safety for all 

patients (Gaba, 2007). This use of simulation as a teaching strategy and applying 

simulation as an authentic assessment can measure the learners’ performance in real life 

context. An authentic assessment is defined as “an assessment requiring students to use 

the same competencies or combinations of knowledge, skills, and attitudes that they need 

to apply in their criterion situation in professional life” (Gulikers et al., 2004, p. 69). 

When the authenticity of the simulation is developed in such a way that there is a link 
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between the learning environment and the real world, the assessment then acts as an 

opportunity for the learner to continue to build relevant knowledge and skills and transfer 

that to their clinical environment (Frey, Schmitt, & Allen, 2012). 

The benefits of learning through simulation are well documented (Birdane et al., 

2012; Fraser et al., 2011; Hatala et al., 2008; Issenberg & Scalese, 2008; Lavranos et al., 

2013; McKinney et al., 2013), which makes it an ideal instructional strategy in teaching 

clinical skills to a variety of healthcare providers. The purpose of this literature review 

was to synthesize the literature on simulation-based instructional strategies and to support 

a study that investigates how two simulation-based instructional strategies fostered 

acquisition of knowledge and skill in ATs performing cardiovascular screenings with 

cardiac auscultations. Additionally, this literature review explained the nature of 

authentic learning and how simulation was utilized as an authentic assessment. This 

dissertation study was grounded in Kolb’s experiential learning theory and Ericsson’s 

idea of deliberate practice. The research questions that were answered with this study 

were: 

1. What levels of knowledge and skill acquisition are fostered by low-fidelity 

simulation-based instructional strategies? 

2. What levels of knowledge and skill acquisition are fostered by high-fidelity 

simulation-based instructional strategies? 

3. What is the difference between the levels of knowledge and skill acquisition 

attained through high-fidelity versus low-fidelity simulation-based 

instructional strategies? 
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4. What are the athletic trainers’ perceptions of their experiences after learning 

through simulation-based instructional strategies? 

Simulation 

Simulation has been successfully incorporated into training professionals who 

work in high-risk environments. Flight simulators date back to the 1940s and since then 

the military, civic aviators, and the National Aeronautics and Space Administration 

(NASA) have used simulators to train pilots and astronauts for potentially catastrophic in-

flight situations (Rosen, 2008). In Merriam-Webster, simulation has been defined as 

“something that is made to look, feel, or behave like something else especially so that it 

can be studied or used to train people” (Simulation, n.d.). In other words, pilots and 

astronauts are able to learn how to manage a high-risk, potentially life-threatening, 

situation without the risk of incurring actual injury. The training of healthcare 

professionals is critical and the opportunity for incorporating simulation as a teaching 

modality has multiple benefits to not only the learner but also, more importantly, to the 

general patient population. 

Simulation in Medical Education 

 Simulators are used in medicine to train clinicians for potential patient scenarios 

they may encounter in clinical practice. Utilizing simulation in medical education 

primarily focuses on evaluating an individual’s knowledge and skills while participating 

in a simulation experience. Simulation-based medical education has been defined as “an 

educational tool or device with which the learner physically interacts to mimic an aspect 

of clinical care” (McKinney et al., 2013, p. 284). Clinicians can be taught technical skills 

and non-technical skills such as: collaborating with team members, communicating with 
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patients, addressing ethical issues, and responding to various types of feedback (Gaba, 

2007). For example, a simulation may be structured to emphasize the need to quickly 

report findings to an attending physician while still dealing with the stress of 

simultaneously administering chest compressions to a patient in cardiac arrest. 

Simulation provides the learner an opportunity to engage in a realistic environment and 

bridges the gap between theory and practice by taking the knowledge from the classroom 

setting and applying it to ‘real-life’ scenarios, whether these are technical or non-

technical skills (Hope et al., 2011). During these interactive simulation experiences, the 

learner has the opportunity to acquire clinical knowledge and skills in a safe environment 

without causing harm to real patients (Gaba, 2007; Issenberg & Scalese, 2008; Langhan 

et al., 2009).  

 In medical education, the primary concern is patient safety, and by utilizing 

simulation in medical education the learner can make mistakes and learn from those 

mistakes. The fear of harming a patient is eliminated when simulation is utilized; it 

provides an experience uniform for all participants (Issenberg & Scalese, 2008) and 

occurs with enough flexibility to acclimatize the learner without risking any harm to real 

patients, thereby always embracing safety (Fox, 2012; Gaba, 2007) and improving 

learning outcomes (Fox, 2012; McKimm & Forrest, 2013). Because simulated learning 

provides an in-depth and realistic experience, it has a direct impact on patient care and 

permits the learner to take an active role in their learning (Hope et al., 2011).  

 David Gaba, MD, (2007) stated: “simulation is a technique–not a technology–to 

replace or amplify real experiences with guided experiences that evoke or replicate 

substantial aspects of the real world in a fully interactive manner” (p. 126). Simulation 
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should never replace the students’ interactions with actual patients in real clinical settings 

(McKimm & Forrest, 2013). Rather, it is a technique used as an instructional strategy to 

facilitate learning and to actively engage (Hope et al., 2011) students in the recognition 

and management of complex problems they may encounter in the real clinical 

environment (Laschinger et al., 2008).  

 Simulation in healthcare education, when used appropriately, can protect the 

patients and allow learners to obtain real experiences in an environment that is 

interactive, flexible, safe, (Fox, 2012) and suggestive of richer learning, ultimately 

impacting patient care (Hope et al., 2011). The benefit of using simulation to practice 

clinical skills is that simulators are always available to reproduce various illnesses and 

conditions. Relying on real patients can reduce the amount of time students spend 

learning and practicing clinical skills because of the limited availability of real patients, 

their unpredictable behaviors, and the overexertion of being subject to repetitive 

evaluation by training clinicians (Issenberg & Scalese, 2008). The importance for 

clinicians to learn without overexerting real patients and without compromising the safety 

of those patients is what prompted the implementation and development of simulation-

based learning in the medical domain.  

 Prior to simulation, the traditional approach to educating healthcare professionals 

was only utilizing real patients and practicing newly acquired clinical skills on them 

through the apprenticeship system (Gaba, 2007; Issenberg & Scalese, 2008). The 

apprenticeship system follows the professional education of students and it consists of the 

apprentice learning from an expert practitioner (Ericsson, 2008; Gaba, 2007). It is the 

time that they, interns and residents, learn by shadowing a physician and by making 
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themselves readily available to practice their skills on real patients and learn at the 

bedside, if such an opportunity should arise. The apprenticeship system is only effective 

if the apprentice has the opportunity to engage with ill or injured patients. Additionally, 

the physician has to give the apprentice the opportunity to react and treat on his or her 

own to encourage critical thinking and confidence. 

 Compared to the traditional method of educating healthcare professionals, 

simulation promotes knowledge acquisition and retention, fosters critical thinking skills, 

enhances confidence of the learners, and exposes learners to more flexible environments; 

all at no expense to a real patient (Fox, 2012; Grady et al., 2008). Simulation provides the 

opportunity for developing, training, and assessing the learner’s individual skills before 

that learner performs procedures on a real patient. Regardless of the type of simulator 

used to practice clinical skills, it has been found that simulation positively influences 

knowledge and skills acquisition in nursing (Ackermann, 2009; Alinier, Hunt, & Gordon, 

2004; Shinnick et al., 2012) and in medical education (Bonnetain et al., 2010; Botezatu et 

al., 2010; Fraser et al., 2009; McGaghie et al., 2010). Perhaps this can be attributed to 

simulation being credited as ideal learning technique to actively engage the learner in 

their learning (McKimm & Forrest, 2013). 

 Simulation is an optimal strategy for teaching skills that are not commonly 

practiced in real clinical environments. According to McGaghie (2008), there is no need 

for more randomized controlled trials to study if simulation works compared to other 

educational strategies. It has been found that it does. Research should focus on 

developing and comparing simulated environments that promote acquisition and retention 

of both clinical knowledge and skills (McGaghie, 2008; McKinney et al., 2013). This 
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dissertation study compared two simulation-based instructional strategies that taught ATs 

how to conduct a cardiovascular screen with cardiac auscultations to identify cardiac 

abnormalities with the aim of identifying which simulated environment fosters mastery 

learning and increases acquisition of important clinical knowledge and skills. To 

holistically understand simulation and how it can influence learning outcomes of 

clinicians, it was important to identify the various types of simulators that could be used 

as effective educational modalities to create a realistic learning environment.  

Types of Simulators 

 Medical simulation equipment was developed in the late 1950s as mouth-to-

mouth and ‘Resusci Annie’ mannequins (Rosen, 2008). Due to advances in technology, 

the three main broad categories for simulators today are: part-task trainers, computer-

enhanced mannequin (CEM) or software-based simulators, and virtual reality (VR) 

simulators (Reznek, 2004, as cited in Issenberg & Scalese, 2008; Rosen 2008). These 

devices have diversified applications in healthcare (Gaba, 2007). All three of the 

categories will be briefly discussed because educators make the decision on how a 

particular simulator, or a combination of simulators, is integrated to meet specified 

learning objectives (Grady et al., 2008). The application of all three types of simulators in 

healthcare aims to maximize learning and practicing of clinical skills in an interactive and 

controlled setting, while sparing potential risks to real patients (Issenberg & Scalese, 

2008). The most notable difference of all the simulators is the range in fidelity, or 

realism. The higher the fidelity of a simulator, the more life-like and realistic it is (Grady 

et al., 2008; Reznick & MacRae, 2006). Before a simulation can be created and 

implemented, the specific learning objectives must be clearly defined. Based on the 
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learning objectives, the fidelity configuration should be determined (Issenberg & Scalese, 

2008) and Table 1 provides not only a more detailed description of all three categories of 

simulators but also provides further examples of when each simulator would be chosen in 

terms of its fidelity. 

Part-Task Trainers  

Part-task trainers have low engineering fidelity and are models of body parts or 

regions that provide realistic anatomical structures for the purpose of practicing clinical 

skills (Issenberg & Scalese, 2008). For example, ‘Resusci Annie’ or breast exam trainers 

are manipulatives that allow clinicians to practice clinical skills (Issenberg & Scalese, 

2008). Part-task trainers are mobile and can be used when clinicians need to focus 

specifically on one skill where the environment does not play a critical role in the 

learning of clinical skills. 

Computer-Enhanced Mannequins  

 Computer-enhanced mannequins (CEM) or software-based simulators are more 

advanced in their technology because these mannequins not only replicate the anatomy, 

but also the normal and pathophysiological functions of the various elements of the body 

(Issenberg & Scalese, 2008). The most sophisticated CEM is the human patient 

simulator, which has taken a large role in medical education because of its ability to 

simulate pulses, blood pressure, heart sounds, pupillary reflexes, and other bodily 

functions (Issenberg & Scalese, 2008; Rosen, 2008). A high-fidelity human patient 

simulator is accessed and controlled through a computer, and the parameters of the 

mannequin’s conditions can be changed in real time providing a more realistic situation 

that the learner would potentially encounter (Laschinger et al., 2008). The high-fidelity 
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human patient simulator ‘Harvey®’ was identified by Issenberg and Scalese (2008) as a 

great tool to provide postgraduate training of healthcare providers to ensure maintenance 

of knowledge and psychomotor skills. In this dissertation study, Harvey®, the 

Cardiopulmonary Patient Simulator, was the simulator used to assess knowledge and 

psychomotor skills of healthcare professionals identifying heart sounds.  

Virtual Reality Simulators  

Virtual reality simulators use the computer display for users to interact in a 

simulated, virtual world. Users interact as an avatar or with goggles and gloves that 

contain sensors and special displays; Second Life is one example of a virtual reality 

simulator (Issenberg & Scalese, 2008; Rosen, 2008). The virtual environment broadens 

opportunities for distance learning by virtually creating and providing realistic clinical 

environments (Issenberg & Scalese, 2008; Rosen, 2008). 
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Table 1 

Three Categories of Available Medical Teaching Technologies 

Note. Information in this table was compiled from the following sources: Issenberg & 
Scalese, 2008; Michael et al., 2014; Rosen, 2008. 

Type of 
Simulation 

Description Fidelity Examples 

Part-Task 
Trainer 
(model 
based) 

• Simple bench 
top models.  

• Used to learn 
specific tasks. 

• Mostly the 
interaction 
with the user 
is passive. 

• Low-fidelity.  
• No sophisticated 

technology.  
• Less expensive.  
• Can assess 

moderate 
psychological 
fidelity. 

• Oranges to learn and 
practice how to 
perform injections 

• Watermelons to 
learn how to perform 
an epidural 

• Resusci Annie: 
mouth-to-mouth 
breathing trainer 

Computer-
enhanced 
mannequins 
or 
Software-
based 
simulators  

• Mannequins 
mimic 
elements of 
human 
anatomy, 
normal & 
abnormal 
(heartbeat, 
pulse, & 
breathing).  

• Active and 
interactive 
responses 
from the 
mannequin.  

• High-fidelity.  
• Very costly.  
• Applicable to 

multiple 
disciplines 
because of the 
high-tech 
components.  

• Adaptable to 
various scenarios.  

• Full-body size 
(adult, child, and 
infant).  

Examples of life-size, 
computer-model-driven 
mannequins 
• Most sophisticated: 

Human Patient 
Simulator. 

Has the ability to 
simulate: 
• Blood pressure 
• Multiple peripheral 

arterial pulses. 
• Breathing and heart 

sounds. 
• Muscle twitches. 

Virtual 
Reality 
Simulators 
(Computer 
screen-
based 
simulators)  

• A computer 
display 
mimics the 
physical 
world.  

• The user’s 
interactions 
are in the 
virtual world.  

• Real-time 
human 
interactions  

• High-fidelity 
• 3D computer 

games or 
immersive 
Virtual Reality 
simulators.  

• Used with 
goggles and 
sensor-containing 
gloves.  

• Provides visual, 
sound, and haptic 
(touch) feedback. 
 

Available Virtual Reality 
simulators for medical 
use allow learner to 
perform: 
• Delivery of babies 
• Patient management 

skills 
• Communication 

skills 
• Collaboration skills 
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There are positive and negative aspects with each of the three categories of 

simulators. What educators have to be aware of when developing simulated environments 

is the specific fidelity configuration of the simulation (Issenberg & Scalese, 2008). The 

fidelity configuration of any simulation is the level of realism the learner is exposed to 

during the exercise. For example, if the goal of the simulation is to learn how to draw a 

blood sample, a task-trainer would be an ideal choice. It permits the learner to focus on 

the specific skill. On the other hand, if the primary goal of the simulation is to practice 

how to manage people during an emergency situation, the simulation’s fidelity has to be 

high to immerse the learner into this high stress, dynamic environment, which would 

yield a computer-enhanced mannequin as the appropriate simulator. For example, if the 

goal of the simulation is to practice how to deliver a baby while the nurses and family 

members interact around the clinician, a virtual reality simulator would be an ideal 

choice. The primary goal that should drive the selection of the simulator is to maximize 

the learner’s transfer of knowledge and skill to real situations after the simulation.   

 Simulation can be utilized across the curriculum in healthcare professional 

education, as well as in continuing education of professionals, because it permits both the 

students and healthcare professionals to learn through experience (Tiffen, Corbridge, 

Shen, & Robinson, 2011). There has been a paradigm shift to competency-based 

education in the education and continuing education of healthcare providers (Issenberg & 

Scalese, 2008). Simulation is this paradigm shift that has revolutionized healthcare 

education and the way teaching and learning occurs (Cannon-Diehl, Rugari, & Jones, 

2012). Simulation is goal-oriented and ideal for life-long learners to ensure continuous 

maintenance of skills (McKimm & Forrest, 2013; Wayne et al., 2006). Simulation 
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provides the learner hands-on experience and literature supports that simulation-based 

learning experiences are grounded in two theoretical frameworks to ensure mastery 

learning: Kolb’s experiential learning theory (Kolb, 1984; Poore, Cullen, & Schaar, 

2014) and Ericsson’s idea of deliberate practice (McKimm & Forrest, 2013; Wayne et al., 

2006). 

Theoretical Framework 

Incorporating simulation-based instructional strategies into the curriculum of 

professional or continuous professional healthcare education allows the learner to 

experience hypothetical situations as if they were real. Simulation provides an 

environment that actively engages the learner (Hope et al., 2011) and by doing so, a 

bridge between theory and practice can be made in a safe and effective way (Ker & 

Bradley, 2013). Healthcare professionals that practice clinical skills via a simulator, 

especially those skills that occur infrequently, have the opportunity to directly engage 

with the environment and interact with the simulated circumstances to build their 

knowledge and attain mastery through first-hand experience (Hoadley, 2009; Hope et al., 

2011). Simulation-based instructional strategies provide copious openings for educators 

to create simulated environments that actively involve the learner and provide enough 

repetitive practice to refine knowledge and psychomotor skills over time. This 

dissertation study was grounded in Kolb’s experiential learning theory and Ericsson’s 

theory of deliberate practice to achieve mastery learning.  

Kolb’s Experiential Learning Theory  

David Kolb (1984) is credited with the development of the Experiential Learning 

Theory. Kolb’s experiential learning theory is based on John Dewey’s work on the 
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influence of experience on learning, Kurt Lewin’s work on linking theory to practice, and 

Jean Piaget’s work on how experience influences cognitive development (Kolb, 1984). 

Kolb’s theory has been noted as a theoretical framework for learning and teaching in 

medical education (Kaufman & Mann, 2014) and conducting simulation-based learning 

instruction (Clapper, 2010; Poore et al., 2014). 

 Learning, as defined by Kolb (1984), is “the process whereby knowledge is 

created through the transformation of experience. Knowledge results from the 

combination of grasping experience and transforming it” (p. 41). The four phases in 

Kolb’s (1984) learning cycle include (a) concrete experience, (b) reflective observation, 

(c) abstract conceptualization, and (d) active experimentation. Simulation-based learning 

experiences are concrete experiences that require the learner to reflect on the hands-on 

experience, conceptualize for themselves how the experience was significant or how the 

outcomes could have been altered, and then apply the newly acquired reflected 

conceptualization to future clinical practice (Poore et al., 2014). The experiences that are 

gained during a simulation are transformed into knowledge that the learner internalizes 

through careful consideration and conceptualization with the hope that the newly 

acquired knowledge applies to future experiences. Kolb’s experiential learning theory 

provides “the missing link between theory and practice, between the abstract 

generalization and the concrete instance, between the affective and cognitive domains” 

(Bennis, 1984, as cited in Kolb, 1984, p. ix). Bridging the gap between theory and 

practice is a critical component of professional or continuous professional medical 

education, especially of knowledge and psychomotor skills that are not frequently 
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practiced. It directly translates to better patient care and clinical outcomes (Oermann et 

al., 2011). 

 Simulation is well suited to address this missing link between theory and practice. 

By learning through simulation, learners have the opportunity to directly participate and 

assume responsibility for their learning; apply previously obtained knowledge, 

philosophies, experiences, and emotional characteristics to a newly arranged set of 

capacities, beliefs, and principles; and transfer the wisdom into a practical situation 

(Kaufman & Mann, 2014). This learning continues from one set of experiences to 

another, becoming more complex and more deeply embedded within the learner with 

each additional experience (Poore et al., 2014). This idea stems from Kolb’s learning 

cycle, which is a recurring cycle that allows the continuation of learning through 

experiences by: (a) apprehending the information; (b) comprehending the information; (c) 

intension, or reflecting on the information; and (d) extension, or utilizing the information 

(Ker & Bradley, 2013). This cycle continues for the entire process of learning. Learning 

is a process, as already noted by Kolb (1984), and learning occurs over time with 

constant refinement of already existing knowledge and psychomotor skills.  

 Simulation-based instructional strategies are perfect for revolving learners around 

the learning cycle proposed by David Kolb. This dissertation study taught healthcare 

professionals how to complete a thorough cardiovascular screening with cardiac 

auscultations. First, the aim was that the learner captured the information through a 

lecture. Second, the learner understood more deeply and performed cardiac auscultations 

on a human patient simulator or on the computer–learning by doing and through 

deliberate practice. Third, the learner was provided with feedback and multiple practice 
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opportunities to reflect and refine their knowledge and psychomotor skills.  Lastly, the 

newly acquired and purposefully refined information and skill were deliberately practiced 

before transferal into the real clinical environment. If the learner still lacked knowledge 

or skill as identified through post-intervention assessments, the opportunities for more 

practice were available. It is not only through experience, but through deliberately 

practicing and refining knowledge and skill that information and capability reaches long-

term memory (Hauber, Cormier, & White, 2010).  

Deliberate Practice   

Since the 1950s, various factors contributed to the growth of simulation as a 

teaching technology in healthcare education. Healthcare educators have made changes in 

the way students acquire clinical knowledge and psychomotor skills because of a 

declining in-patient hospital population, a concern for the safety of patients, a lack of 

finding the “right” patient, and a change in learning theory (Laschinger et al., 2008; 

Perlini et al., 2014). Simulation as a teaching technology addresses the aforementioned 

challenges with its flexibility to teach by re-creating rare clinical situations thereby 

increasing opportunities for students to acquire and practice psychomotor skills. This 

dissertation study was grounded in Ericsson’s theory of providing deliberate practice 

opportunities through simulation-based instructional strategies to foster expert 

performance and mastery learning. 

During stimulation-based instructional scenarios, the students are engaging in 

effective learning environments that are controlled, provide timely feedback, and allow 

for repetitive practice (Issenberg, McGaghie, Petrusa, Gordon, & Scalese, 2005). 

According to Ericsson (2004), expert performance is only acquired through deliberate 
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practice of skills and it is only maintained with continuous, deliberate practice of that 

knowledge and skill. The importance of grounding simulation-based instructional 

strategies in deliberate practice is for clinicians to practice their clinical skills to be able 

to perform them “rapidly and intuitively” (Ericsson, 2008, p. 988). Deliberate practice is 

not just learning through experience. Deliberate practice is a set of conditions that 

improve performance when the learner is (a) given specific learning objectives, (b) 

motivated to learn, (c) provided with feedback, and (d) given the opportunity to 

repeatedly practice their skills (Ericsson, 2008). Mastery learning is achieved by the 

combination of these conditions and by looping around these conditions to develop and 

practice behaviors to gradually refine both knowledge and psychomotor skills to achieve 

more efficient and accurate clinical results (Aebersold & Titler, 2014). Greater patient 

care quality is attained by deliberately practicing skills, which then leads to mastery 

learning that has been recognized to increase the transfer of knowledge and skill from the 

simulated environment to the bedside environment (Ericsson, 2004). 

Mastery learning is defined by a set of strict, predetermined, and uniform 

standards or objectives that have been established through competency-based research 

(Wayne & McGaghie, 2013). Medical education is competence-based education because 

a minimum educational standard is necessary to ensure program quality. The professional 

preparation and continuous education of healthcare professionals must be based on the 

most up-to-date knowledge, skills, and abilities to ensure competence of clinicians in 

content areas across all domains specific to each profession (Commission on 

Accreditation of Athletic Training Education, n.d. b). Pre-determined standards guide the 

certification or re-certification of healthcare professionals, and therefore the aim of 
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continuous professional education courses should be for clinicians to achieve mastery 

learning.  

To achieve mastery learning, Ericsson’s (2004) framework is built on developing 

skills through deliberate practice while under the supervision of clinical experts that 

provide immediate feedback. Expert performance or mastery learning is only achieved 

through the combination of experience and deliberate practice; experience alone is not 

automatically going to make someone an expert. Simulation-based instructional strategies 

need to emphasize the opportunity for learners to engage in deliberate practice at the 

appropriate level of skill development for the motor skills to permanently become 

embedded and later transferred to clinical practice (Oermann et al., 2011). During the 

simulation scenario, the instructor needs to provide opportunities for the learner to 

execute the skill repetitively, monitor the performance of the skill, provide feedback, and 

collaborate with the learner to analyze the performance in order to refine skills and 

knowledge and achieve expertise (Ericsson, 2008). The importance of providing the 

learner the opportunity to engage in deliberate practice with appropriate feedback was 

found to retain cardiopulmonary resuscitation (CPR) motor skills of nursing students 

when compared to a control group of no deliberate practice (Oermann et al., 2011). This 

dissertation study taught athletic trainers how to conduct a thorough cardiovascular 

screen with cardiac auscultations. During the simulation, the learner was given 

opportunities to ask questions, repetitively practice, and receive immediate informative 

feedback via the human patient simulator, the computer program, and the instructor to 

gradually develop expertise.  
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Engaging in simulation and repetitive practice of specific learning outcomes has 

been shown to increase knowledge and skill acquisition (Ericsson, 2008; McKinney et 

al., 2013; Spatz, LeFrancois, & Ostfeld, 2011; Tiffen et al., 2011). Simulation has been 

identified as an ideal teaching strategy because it provides the learner an environment 

that is flexible to the apprentice's learning needs and ideal to practice important clinical 

skills without causing any harm to patients (Butter et al., 2010; Issenberg et al., 2002; 

Spatz et al., 2011). Deliberately practicing learning outcomes with simulation is more 

effective and safer than bedside teaching, which is the traditional method of teaching 

medical trainees cardiac auscultations. Sverdrup, Jensen, Solheim, and Gjesdal (2010) 

agree that bedside teaching with actual patients will become a greater challenge, as 

hospital stays are shorter and faculty or clinical supervisor recruitment more difficult. 

They support simulation technologies as beneficial because it will help overcome the 

aforementioned challenges that medical education is facing. Issenberg et al. (2002) and 

Butter et al. (2010) strengthen this point by stating that students who participated in 

simulation-based instructional strategies and deliberate practice scored significantly 

higher on cardiac assessment skill acquisition compared to those who did not. 

Acquisition of Clinical Knowledge and Skill 

In nursing education and in medical education, the use of simulation as a teaching 

strategy has explored the training of students and professionals on cardiopulmonary 

resuscitation (CPR) (Ackermann, 2009; Bonnetain et al., 2010), cardiac (Botezatu et al., 

2010; McKinney et al., 2013; Spatz et al., 2011; Tiffen et al., 2011), cardiorespiratory 

(Fraser et al., 2009), pulmonary (Tiffen et al., 2011), and surgical (Gaba, 2007) clinical 

knowledge and assessment skills. Simulation is applicable across all domains in 
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healthcare, yet the literature more heavily reports simulation as a teaching modality in 

medical schools and nursing programs. The literature on medical and nursing 

professionals provides valuable insight into the benefits of implementing simulation-

based instructional strategies into the education and continuous professional education of 

other healthcare professionals such as athletic trainers. The literature primarily reports on 

the influence of simulation on the acquisition of knowledge and psychomotor skill. The 

influences on retention of both clinical skills and knowledge, following a simulation-

based intervention, are rarely studied but research in that area is warranted (Wayne & 

McGaghie, 2013).  

This dissertation study recruited athletic trainers as participants because literature 

on the effect of simulation on athletic trainers is scarce. Regardless of the specific 

healthcare domain, simulation in healthcare education has been found to provide 

opportunities for the learner to learn through experience, and therefore knowledge and 

skill acquisition is more quickly developed (Butter et al., 2010; Kolb, 1984; Tiffen et al., 

2011). As part of this literature review, studies were included that evaluated the 

knowledge and skill acquisition of students or professionals who participated and learned 

through some type of simulation-based instructional strategy. The articles were 

synthesized to identify how simulation influenced knowledge and skill acquisition 

specific to learning various medical assessment skills. This dissertation study focused on 

comparing two simulation-based instructional strategies, which McKinney et al. (2013) 

identified as necessary research in the field of medical education. Furthermore, the study 

will identify how acquisition of both knowledge and skill are fostered through high-

fidelity and low-fidelity simulators.  
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Simulation-based instructional strategies have been identified to positively 

influence knowledge and skill acquisition when compared to other traditional teaching 

methods such as didactic lecture methods (Ackermann, 2009; Bonnetain et al., 2010; 

Fraser et al., 2009; McGaghie et al., 2010; Shinnick et al., 2012). Simulation provides the 

learner an opportunity to acquire new knowledge or refine existing knowledge to better 

conceptualize and understand what was learned. After acquiring the knowledge, 

simulation-based instructional strategies are an ideal teaching modality that provides the 

learner with repetitive opportunities to practice the skills through hands-on experiences 

(Gaba, 2007). The application of simulation scenarios and the utilization of various 

simulators are multifaceted. The types of simulators in the studies explored varied, as did 

their influence on knowledge and skill acquisition.  

High-fidelity human patient simulators (Ackermann, 2009; Fraser et al., 2009; 

Shinnick et al., 2012) and computer screen-based simulators (Bonnetain et al., 2010) have 

been found to significantly increase knowledge and skill acquisition of medical and 

nursing students learning how to perform cardiopulmonary resuscitation (CPR). 

Bonnetain et al. (2010) investigated the transfer of CPR knowledge and skill from a 

computer screen-based simulator to a high-fidelity human patient simulator. After the 

randomization of the participants into two groups, the experimental group learned CPR 

through a multimedia computer screen-based simulator and the control group participated 

in the standard CPR training course offered as a gold standard to obtain re-certification. 

Both groups performed their post course assessment on a high-fidelity human patient 

simulator. This study evaluated whether or not on-line computer based-simulators are a 

valuable CPE strategy in teaching clinical skills to busy professionals who frequently 
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seek out convenient CPE courses. Compared to high-fidelity human patient simulators, 

computer screen-based simulators, or online training, are more cost effective; they 

require less staff to operate; and they are more convenient to the learner because the 

learner can be located anywhere as long as access to the program is granted (Bonnetain et 

al., 2010).  

The dissertation study investigated the extent to which transfer of knowledge and 

skill occurred to a high-fidelity human patient simulator after the participants learned to 

perform cardiovascular screenings with cardiac auscultations through a self-guided 

multimedia computer screen-based simulator with low-fidelity. This study addressed a 

gap in the simulation literature, especially computer screen-based simulators, as more 

professional development online courses for CPE are being requested. Additionally, it 

has been shown that CPR knowledge and skill is transferable (Bonnetain et al., 2010). 

This dissertation study identified the transfer of knowledge and skill to a high-fidelity 

human patient simulator after practicing a cardiovascular screen with cardiac 

auscultations.  

In one of the other studies completed by Ackermann (2009), the simulation for the 

experimental group was additional practice; the control group received only the 

traditional standardized CPR course. The experimental group realized a higher level of 

knowledge and skill acquisition than the control group. The reason for this increased 

knowledge and skill acquisition in the experimental group may be due to the increased 

exposure to practice of clinical skills (Ackermann, 2009). The control group was not 

exposed to additional practice. Therefore, learning gains were obtained by additional 

practice, not necessarily by the simulation. It is important to note here that this study 
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could have been even stronger if both groups had participated in practice. This 

dissertation study compared two types of simulation strategies. It did not identify if 

simulation influenced acquisition of both knowledge and skill, which McGaghie (2008) 

and Cook et al. (2011) already identified as working. It identified which variables and 

design features involved in simulation deemed varying results and what the participants’ 

perceptions of the experiences were.  

McKinney et al. (2013) provided a systematic review and meta-analysis 

identifying articles that utilized simulation in teaching healthcare professionals’ cardiac 

auscultations. They found research that has (a) compared pre- and post-test scores of 

groups that participated in simulation in addition to other instructional strategies; (b) 

research that compared simulation-based instructional strategies to other teaching 

methods; and (c) research that compared simulation-based instructional methods to each 

other. Overall, 18 studies were included. Thirteen of them classified as no-intervention 

studies, 3 compared instructional methods, and only 2 compared simulation to another 

simulation-based instructional strategy. The participants of the study were physicians, 

residents, nurses, and nursing students.  For the no-intervention studies, the researchers 

concluded that simulation-based instructional strategies did increase knowledge and skill 

acquisition and is considered an effective teaching tool to add to common instruction. 

Results for the studies that compared simulation to a different instructional design 

strategy found that simulation-based medical education shows few, if any, benefits on 

knowledge and skill acquisition. The two studies that compared simulation strategies 

were found to show inconsistent results. One study reported an increase in skill 

acquisition after simulation, however no difference between the two groups was 
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observed. The other study reported better clinical accuracy when students learned through 

a mannequin-based cardiopulmonary simulator. Most of the identified studies found an 

increase in knowledge and skill acquisition scores when students both learned and 

performed cardiac assessments through simulation. The results point towards the need to 

investigate and develop simulation-based medical education instructional design features 

to identify effective strategies to teach important clinical skills.  

Laschinger et al.’s (2008) meta-analysis included 18 papers that assessed learning 

outcomes following simulation training with either an intermediate or a high-fidelity, life-

sized, and partly or fully interactive patient simulator or mannequin. The study aimed to 

collect evidence on effective simulation experiences for nursing, medical, or health 

science students and the influences on knowledge acquisition, skill acquisition, 

satisfaction, and confidence of each student. The researchers extracted the use of 

“questionnaire, multiple-choice tests, true/false tests, objective structured clinical 

examinations (OSCEs), surveys, global rating scales, open-ended questions and 

documenting of the procedures” to assess knowledge acquisition and “OSCEs, 

performance checklists, Likert scales, skill testing on mannequins and global rating 

scales” (p. 280) to assess skill performance. The use of multiple-choice tests, OSCEs, 

open ended questions, skill testing on mannequins, filming and documenting of the 

simulation will be utilized in the proposed study to assess the acquisition of both 

knowledge and skill of performing cardiac auscultations. The papers included in the 

meta-analysis consisted of a variety of research designs; most important for the proposed 

study were the papers employing randomized, pre-test and post-test experimental and 

quasi-experimental design. For the purpose of this dissertation study, only the results for 
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knowledge acquisition and skill acquisition were included in this literature review. Of all 

the studies that included knowledge acquisition, the researchers identified mixed results 

on simulation improving cognitive knowledge. Some studies reported the group that 

participated in simulation training did have greater knowledge gains when compared to 

the control group, which did not utilize simulation techniques. 

The results of this meta-analysis on skill performance also varied making 

generalizations impossible. Some studies found that experimental groups exposed to 

simulation did improve their skill performance immediately after the training. Studies 

without a comparison group also found increased skill acquisition, but it was stated that 

this could be the case with any teaching strategy. There was also evidence that simulators 

did not affect skill performance levels nor improved skill retention. There was support 

that the need for deliberate and continuous practice is essential in acquiring and 

maintaining skills. This supports the idea that simulators need to be complementary and 

never replace certain teaching strategies especially since there are inconclusive results on 

the effectiveness of simulators preparing students for real clinical opportunities (Gaba, 

2007; Laschinger et al., 2008; Spatz et al., 2011).  

Spatz et al. (2011) supports the idea that simulators are a complementary element 

to educating healthcare professionals. They identified the importance of incorporating 

didactic learning, simulation-based instructional strategies, and bedside teaching into 

curricula of medical trainees, especially when teaching important skills like cardiac 

auscultations. They found that students who learned through a combination of didactic 

and simulation methods scored significantly higher on their knowledge acquisition and 

5.8 month knowledge retention assessments. Tiffen et al. (2011) compared two groups 
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that participated in traditional teaching and learning strategies of cardiac and lung 

assessments. In addition to the traditional strategies, the experimental group engaged in 

simulation scenarios for one hour immediately after the traditional lesson. Knowledge 

acquisition was significantly higher in the experimental group, and when asked, the 

participants were very satisfied with the simulation experience. It was noted that they 

then encouraged more simulation experiences to be included in the curriculum of nursing 

students.   

Knowledge and skill acquisition have been demonstrated to significantly increase 

when students engage in simulation-based instructional strategies. All of the participants 

of the aforementioned studies were residents, physicians, nurses, and medical or nursing 

students. This dissertation study investigated if simulation-based learning is also 

beneficial and can yield the same results when athletic trainers learn cardiovascular 

screening with cardiac auscultations through simulation. Medical education, athletic 

training included, faces various challenges that simulation-based instructional strategies 

can solve. By continuing the research on the various instructional design features of 

simulation-based instructional strategies, the benefits can be further explored. No one 

should settle for clinicians to have only 20%-40% of accuracy when identifying abnormal 

structural heart sounds (Mangione & Nieman, 1997; Barrett, Ayub, & Martinez, 2012; 

Barrett, Thomas, & Kuzma, 2005). The first step to improving the clinical competence of 

healthcare professionals performing cardiovascular screenings with cardiac auscultations 

is to create continuing education courses with simulation-based instructional strategies 

that foster the acquisition of both knowledge and skill. 
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Simulation as an Authentic Assessment 

One of the earliest literature references to authenticity of assessments criticized 

standardized testing and suggested that an assessment should be grounded in problems 

and tasks that are applicable to the real world (Archbald & Newman, 1988; Wiggins, 

1989). The authenticity of an activity or assessment can be measured based on its 

significance and usefulness in the real world (Newmann, Brandt, & Wiggins, 1998). 

Therefore, “the word ’authentic’ refers to the situational and contextual realism of the 

proposed task” (Newmann et al., 1998, p. 20). An authentic assessment was defined as 

“an assessment requiring students to use the same competencies or combinations of 

knowledge, skills, and attitudes that they need to apply in their criterion situation in 

professional life” (Gulikers et al., 2004, p. 69). Authentic assessment measures the 

learners’ performance in real life context.  

Simulation is an example of an authentic assessment strategy. This study used 

authentic assessments (i.e., simulation) as part of a CPE course in an attempt to teach 

ATs how to perform a comprehensive cardiovascular screen with cardiac auscultation. 

Development of this skill is important because it will be something ATs will need to use 

in their professional clinical practice. For example, the use of authentic assessments has 

been described as a model for learning in nursing education (Pointdexter, Hagler, & 

Lindell, 2015). Moreover, simulation has been described as an ideal method for an 

authentic assessment (Jeffries, 2012), because it provides the students with real world 

application of the specific knowledge, skills, and attitudes they will encounter in their 

clinical practice (Gulikers et al., 2004; Pointdexter et al., 2015). Additionally, with an 

authentic assessment the environment can be manipulated to match the fidelity, or 
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realism, of the situation the clinician may encounter in the real world (Pointdexter et al., 

2015). The physical environment utilized for authentic assessments should be as close to 

the professional practice environment as possible for an assessment to truly be authentic. 

In addition to simulation (Pointdexter et al., 2015; Smith, Gray, Raymond, Catling-Paull, 

& Homer, 2012) standardized patients (Gibbons et al., 2002), objective structured clinical 

exams (OSCE), and web-based tools (Pointdexter et al., 2015) have been identified as 

strategies appropriate to make environments authentic to match real life contexts.  

This study employed simulation-based instructional strategies as an authentic 

assessment. The authentic assessment was utilized in this CPE course as a pre-test, an 

intervention, and a post-test. The high-fidelity simulation served as the pre-test and post-

test for all participants and was scored by using an OSCE. As the groups were 

randomized, one group’s intervention was the high-fidelity simulation and the other 

group’s intervention was the low-fidelity simulation. The high-fidelity simulation used a 

human patient simulator and the low-fidelity simulation utilized web-based tools. The 

fidelity played a role in the perceived authenticity of the experience, thereby the 

intervention served as the authentic instruction that directly related to the knowledge and 

skills that the participants were evaluated on with the authentic assessment. The 

combined consideration of merging authentic instruction with authentic assessments can 

foster authentic learning, which can be directly transferred into professional clinical 

practice (Gulikers et al., 2004).  

Developing an authentic assessment requires the learner to actively perform a 

skill and engage in the experience as if he/she would in real life. Therefore, an authentic 

assessment has an educational purpose as opposed to more traditional examinations that 
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require more simplistic or single responses (Hensel & Stanley, 2014; Wiggins, 1998). 

The necessary knowledge, skills, and abilities required of any learner transitioning into a 

professional career need to be fostered through authentic learning experiences because 

they make the transition into professional life smoother (Frey et al., 2012). The 

educational experiences need to be meaningful and simulate the professional 

environments that the learner will actually encounter; this applies to professional 

education as well as continuing professional education. Developing authentic learning 

experiences, specifically as CPE courses, that are aligned with the professional 

competencies is necessary to ensure positive clinical outcomes. It also engages the 

learner actively and requires them to synthesize already existing information to apply it to 

the authentic, real world, educational activities (Pointdexter et al., 2015). The perceived 

authenticity of an assessment by students has been identified as influencing the effort put 

forth; the more an environment is authentic and information transferable to real 

professional practice the more engaged the students are in studying and developing their 

skills (Brown, Collins, & Duguid, 1989; Gulikers, Kester, Kirschner, & Bastiaens, 2008). 

This aids the development of the learners’ metacognitive practices as it engages them to 

think, act, and reflect on the authentic assessment that resembles the clinical practice of a 

professional in their discipline (Pointdexter et al., 2015). 

Conclusion 

 The implementation of simulation-based instructional strategies is growing in 

undergraduate and graduate medical education, in medical residency training programs, 

in high-stakes medical examinations, and in continuous professional medical education 

(Botezatu et al., 2010; Vukanovic-Criley et al., 2006). There is an emphasis on learning 
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through simulation because one of the challenges in medical education is the limited 

availability of patients with abnormal clinical findings on whom students and 

professionals can practice and develop their clinical skills (Botezatu et al., 2010; Fraser et 

al., 2009; Perlini et al., 2014). Simulation is found to increase knowledge and skills 

acquisition. 

 The integration of simulation-based instructional strategies into the medical 

domain has enhanced how clinicians learn and train for infrequently practiced clinical 

skills. Patient safety is the primary concern for clinicians and simulation-based learning 

has reformed medical education. The literature on simulation in medical education is rich, 

and simulation has been identified as an ideal teaching modality and authentic assessment 

strategy to influence acquisition of clinical knowledge and skills. The gap in the literature 

is in the instructional design features that can be manipulated during simulation-based 

instructional scenarios. Simulation is not a new technique utilized in medical education 

but it is a technique that has multiple applications, especially when utilized as an 

authentic assessment. 

One such application is as a CPE modality for athletic trainers. The continuous 

professional education of athletic trainers is objective-based education that requires the 

athletic trainer to stay current on knowledge, skills, and abilities that are important to 

clinically practice as a competent certified professional. Simulation has a lot of potential 

in educating athletic trainers on how to perform cardiovascular screenings with cardiac 

auscultations to identify cardiac abnormalities before life threatening situations arise. 

This dissertation study compared a high-fidelity and low-fidelity simulation-based 

instructional strategy with each other and aimed to identify their influences on knowledge 
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and skill acquisition of athletic trainers performing cardiovascular screening with cardiac 

auscultations. This study used simulation as an authentic assessment as part of a CPE 

course in an attempt to teach ATs this important clinical skill. This dissertation study was 

grounded in deliberate practice and experiential learning theory and simulation based 

instructional design features were compared to identify how simulation-based 

instructional strategies foster the acquisition of both knowledge and skills. 
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CHAPTER 3. METHODOLOGY

 This chapter will present a review of the entire explanatory sequential mixed 

methods design. Included are: a portrayal of the pilot study that was conducted, an 

explanation of the participants, and a description of the site that was utilized for 

quantitative data collection. Additionally, all of the instruments for data collection and 

the procedures of data collection are clarified. The interventions utilized in this study are 

thoroughly explained. Lastly, this chapter concludes with a narrative of the data analysis 

and a brief commentary on how reliability and validity of the instruments were ensured.  

Study Design 

The purpose of this explanatory sequential mixed methods study was threefold. 

First, this study compared the effects of two different simulation-based instructional 

strategies on athletic trainers’ clinical competence in performing cardiovascular screening 

with cardiac auscultations. Second, this study identified the athletic trainers’ perceptions 

of learning through simulation-based instructional strategies. Third, this study attempted 

to identify and offer instructional recommendations based on the outcomes. This study 

asked the following research questions: 

1. What levels of knowledge and skill acquisition are fostered by low-fidelity 

simulation-based instructional strategies? 

2. What levels of knowledge and skill acquisition are fostered by high-fidelity 

simulation-based instructional strategies? 
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3. What is the difference between the levels of knowledge and skill acquisition 

attained through high-fidelity versus low-fidelity simulation-based 

instructional strategies? 

4. What are the athletic trainers’ perceptions of their experiences after learning 

through simulation-based instructional strategies? 

In order to achieve these objectives and to answer the research questions, an explanatory 

sequential mixed methods design was utilized. An explanatory sequential mixed methods 

design is appropriate when the aim is to understand and then further explain the 

quantitative results through a qualitative investigation (Creswell, 2014; Fraenkel & 

Wallen, 2006). This design is carried out by two phases. During the first phase, 

quantitative data is collected and analyzed. The quantitative findings are then employed 

to construct the qualitative instruments, in this case, interview protocols. During the 

second phase, the qualitative interviews are conducted with the goal to further explain the 

quantitative findings (Creswell, 2014).  

For the quantitative first phase of this study, a randomized pre-test and post-test 

comparison group design was used to measure the level of knowledge and skill 

acquisition before and after an intervention. Two instruments were used to collect this 

quantitative data. Research questions 1 through 3 were quantitative in nature.   

In the second phase of this study, the perceptions of the athletic trainers were 

captured through a qualitative, phenomenological approach utilizing interviews to inquire 

and interpret the common meaning of athletic trainers’ learning through simulation-based 

instructional strategies. Research question 4 was qualitative in nature. 
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The explanatory sequential mixed methods design was a two-phase process. The 

quantitative first phase of this study included various parts. In the first part of collecting 

quantitative data, a demographic questionnaire, a 31-item multiple choice-exam, and an 

Objective Structured Clinical Exam (OSCE) were utilized to gather the data, specifically 

to determine pre-intervention baseline scores. Also, the questionnaire contained a link to 

the Assessing The Learning Strategies of AdultSTM (ATLAS) assessment tool, which all 

participants were asked to complete to identify their preferred learning strategy. In the 

second part of the quantitative phase, all participants engaged in a lecture intervention. In 

the third part of the quantitative phase, the participants were randomized into two groups, 

high-fidelity simulation and low-fidelity simulation. In the fourth part of the quantitative 

phase, the post-intervention scores were collected with the same pre-intervention 

instruments (31-item multiple choice exam and OSCE). Lastly, all of the quantitative 

results were analyzed in order to prepare the interview protocol and to select the 

interviewees for the qualitative phase.  

With the results of the quantitative analysis, the qualitative interview protocols 

were revised to gather rich descriptive data to further explain the quantitative findings. 

Additionally, the participants for the qualitative phase were selected based on the 

quantitative results, specifically, participants with high and low pre-test scores were 

selected as well as participants with large and small score gains from pre-test to post-test. 

Interviews were conducted to gather information on the athletic trainers’ perceptions 

about their “experiences, opinions, feelings, and knowledge” (Merriam, 2009, p. 85), 

when utilizing simulation as a learning strategy and with the overarching goal of explain 

the quantitative findings.  
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Pilot Study 

Prior to administering the continuing education course to the entire sample, the 

study was pilot tested to verify the instruments and the length of time needed to conduct 

the continuing education course including pre-testing (Demographic and ATLAS 

Questionnaire, 31-item multiple choice exam and OSCE), 3-hour intervention (lecture), 

1-hour randomly assigned group intervention (high-fidelity or low-fidelity), and post-

testing (31-item multiple choice exam and OSCE). During this pilot the Demographic 

and ALTAS Questionnaire (Appendix A), the Pilot Cognitive Knowledge and Diagnostic 

Reasoning Multiple-Choice Exam (Appendix B), and the Pilot Cardiovascular 

Examination Techniques and Assessment of Findings (OSCE) (Appendix C) were 

administered to 17 second-year athletic training students enrolled in the graduate athletic 

training program at a local public university’s College of Nursing and Health Sciences. 

Pilot participants were recruited by contacting the program director and by recruiting 

participants via a visit to the classroom designated by the program director. The 

Demographic Questionnaire was developed and then linked to the Assessing The 

Learning Strategies of AdultSTM (ATLAS) assessment tool in order to collect data 

specific to the participants’ demographics and their preferred learning strategy. The 31-

item multiple choice exam and OSCE were developed and reviewed by a panel of experts 

including a cardiologist, nurse anesthetists, and athletic trainers for content validity. 

After administering the Demographic and ATLAS Questionnaire, no changes 

were made based on the participants’ feedback. In order to examine its face validity and 

to certify that the items were accurate and clear, two athletic trainers and one physical 

therapist, reviewed the Demographic and ATLAS Questionnaire (Appendix A). After 
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administering the pilot 31-item multiple choice exam, the pilot OSCE, and having 

experienced the 3-hour lecture intervention, the 1-hour randomized group intervention 

(high-fidelity or low-fidelity), and the pilot interviews for the high-fidelity (Appendix D) 

and low-fidelity (Appendix E) groups, changes were made based on feedback received 

from the participants, scorers, and the lecturer. The 31-item multiple choice exam, the 

OSCE, the 3-hour lecture intervention, the 1-hour randomized intervention, and the Pilot 

interview protocol for both groups were adjusted and changed accordingly. A meeting 

was held with the scorers and lecturer to review the changes made to the pilot instruments 

to ensure clarity, accuracy and to examine face validity. The new instruments developed 

were Final Cognitive Knowledge and Diagnostic Reasoning Multiple-Choice Exam 

(Appendix F), Final Cardiovascular Examination Techniques and Assessment of Findings 

- OSCE (Appendix G), Final Semi-Structured Interview Protocol High-Fidelity 

(Appendix H), and Final Semi-Structured Interview Protocol Low-Fidelity (Appendix I). 

Additionally, the sequence of events was changed for the expected continuing education 

course to accommodate more participants, ensure timely flow of participants, and to 

decrease the wait time for participants.  

Location and Population 

Site 

 The site for this study was the Simulation Teaching and Research (STAR) Center 

at a south Florida university. The STAR center was chosen because of the availability of 

classroom space, the computer laboratory, the advanced simulation equipment, and the 

debriefing rooms. The lecture portion of the intervention took place in the classroom 

space. The computer laboratory was utilized for the administration of the Demographic 
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and ATLAS Questionnaire and the 31-item multiple-choice exam. Additionally, the low-

fidelity group utilized the computer laboratory for the 1-hour intervention. The advanced 

equipment that was utilized was Harvey® the Cardiopulmonary Patient Simulator. 

Harvey® was used during the pre-test and post-test assessments to evaluate the 

competence of the participants performing a cardiovascular screening with cardiac 

auscultations. Additionally, the high-fidelity group worked with Harvey® during their 1-

hour intervention.  

Participants 

The participants for this study were purposefully selected and consisted of athletic 

trainers that are in good standing with the NATA, certified through the BOC, and 

licensed within the state of Florida. The target population for this study were athletic 

trainers working in south Florida in one of the following settings: professional sports, 

colleges, secondary schools, clinics, offices, or factories (National Athletic Trainers’ 

Association, 2016d, para. 2). All participants were required to be certified in 

cardiopulmonary resuscitation (CPR) and the use of an automated external defibrillator 

(AED).  

A formal recruitment email with flyer (Appendix J) request was sent to a variety 

of athletic trainers in south Florida to elicit participants for this study. The email was sent 

to program directors at south Florida athletic training programs to help elicit participants 

because of their access to local alumni. The email sent explained the purpose of the study 

and the inclusion criterion. All program directors were asked to send the email to their 

local alumni, friends, and colleagues who met the criterion. Additionally, emails were 
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sent out to personal contacts in south Florida and all individuals were asked to send out 

the flyer attached. 

For the quantitative portion, the participants were randomly assigned to one of the 

independent variable simulation type groups before the experiment began. The simulation 

type had two levels (high-fidelity and low-fidelity). Randomization was used to ensure 

the groups were equivalent and to control any other variables that might affect the 

outcome of this study.  

The participants were non-probabilistically, meaning non-randomly, chosen for 

the qualitative portion of the study (Merriam, 2009). The participants were selected based 

on specific characteristics (Patton, 2002) and the goal of the purposeful selection of these 

participants was to, “discover, understand, and gain insight” (Merriam, 2009, p. 77) into 

their lived experience. The specific characteristics used to choose the participants were 

identified through the quantitative phase of the explanatory sequential mixed methods 

design. The specific characteristics will be further discussed later in this chapter. Typical 

case sampling was the type of purposeful sampling that was utilized because a typical 

sample mirrors the “average person, situation, or instance of the phenomenon” (Merriam, 

2009, p. 78). Athletic trainers that participated in this CPE course were interviewed to 

investigate their perceptions and meanings of this lived simulation experience (Patton, 

2002). Purposeful sampling of participants was ended once full saturation and 

redundancy was reached (Merriam, 2009) and the research question could be answered. 

Procedures 

 After the Demographic and ATLAS Questionnaire and the pre-testing concluded, 

a three-hour intervention in the form of an instructor-led lecture was administered. After 
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that first intervention which all participants engaged in, two groups were randomly 

formed. One group engaged in the high-fidelity instructor-led portion of the intervention 

and the other group participated in the low-fidelity computer portion of the intervention.  

Interventions 

Three Hour Lecture 

The 3-hour instructor-led lecture followed seven learning objectives: (1) Identify 

the necessary components of a comprehensive cardiovascular screening including 

history-taking (personal and family) and clinical skills; (2) Demonstrate understanding of 

cardiac auscultation skills and identify the significance of performing cardiac 

auscultations to identify potential medical problems in patients; (3) Interpret the cardiac 

cycle pressure curves; (4) Identify the underlying physiologic events that cause S1, S2, 

S3, and S4; (5) Identify when the greatest volume of blood fills the ventricle in diastole 

and flows out of the ventricle during systole; (6) Identify in which of the four classic 

auscultatory areas various sounds and murmurs are best heard, including S1, S2, S3 and 

S4, and common systolic murmurs; and (7) Identify in which phase of the cardiac cycle 

common heart sounds and murmurs occur. The instructor was a physical therapist who 

has been teaching Cardiopulmonary Physical Therapy since 2002.  

One-Hour Simulation Intervention 

 Following the lecture, all participants were informed of which of the two 

simulation-based instructional strategies, high-fidelity versus low-fidelity simulation, 

they were randomly assigned into. The high-fidelity group attended a 1-hour, instructor-

led training session using Harvey® the Cardiopulmonary Patient Simulator. The same 

physical therapist, who presented all participants with the lecture, led the high-fidelity 
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simulation session. The low-fidelity group was asked to complete a 1-hour self-directed 

computer screen-based training in a computer laboratory. A list of self-guided heart 

sound websites (Appendix K) was provided to each participant and it was expected that 

they navigated through the provided resources at their own pace with headphones in their 

ears.   

Upon completion of their designated intervention, all participants were asked to re-take 

the 31-item multiple choice exam and complete the OSCE again. The purpose of the 

post-test was to identify if there were any learning gains of ATs learning how to perform 

cardiovascular screenings with cardiac auscultations. Also, with the post-test for both 

groups the aim was to identify if either the low-fidelity or the high-fidelity simulation 

group yielded different results. Any significant results could indicate an effect of the 

treatment. 

Data Collection Instruments 

 The first three research questions were quantitative in nature. These questions 

aimed at identifying the differences between ATs learning through high-fidelity versus 

low-fidelity simulation-based instructional strategies. Additionally, the questions 

assessed the level of knowledge and skill acquisition fostered through either type of 

simulation. To gather the quantitative data, it was necessary to administer: (1) a 31-item 

multiple choice exam to assess cognitive and diagnostic reasoning knowledge (Appendix 

F); and (2) an objective, structured, clinical exam (OSCE) to assess history-taking and 

clinical skills (Appendix G) of ATs learning through simulation. Data were collected on 

the dependent variable, competence, before (pre) and after (post) the intervention. A total 

of four instruments were employed to answer the quantitative portion of this study. 
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Demographic and ATLAS Questionnaire 

All participants completed the Demographic and ALTAS Questionnaire 

(Appendix A). A range of demographic data were collected through this questionnaire 

that could provide further insight into the participants of this study. Also, as part of that 

questionnaire, participants were asked to report their preferred learning strategy on the 

questionnaire.  

The Demographic and ALTAS Questionnaire identified the following information 

from each participant: gender, age, years of clinical practice, academic route to 

certification, additional clinical certifications, number of times they previously performed 

cardiac auscultations, their professional work setting, their role in planning pre-

participation physical exams (PPEs) and if so, who their preferred clinician is to perform 

cardiovascular screenings with cardiac auscultations, their opinion on who should 

perform cardiac auscultations during PPEs, their thoughts on simulation used during CPE 

and the number of times they previously participated in simulation-based learning. A 

Qualtrics Survey was constructed as the Demographic and ATLAS Questionnaire. 

Additionally, participants were linked to and asked to identify their preferred learning 

strategy via the Assessing The Learning Strategies of AdultSTM (ATLAS). The preferred 

learning strategy online resource that was used came from the ATLAS and can be found 

at http://www.conti-creations.com/atlas.htm (Appendix L). 

The ATLAS is an instrument utilized as an assessment tool that categorizes adults 

into one of three proposed learning strategies. These three strategies are known as 

navigators, problem solvers, and engagers. Navigators are “result-oriented high 

achievers” that prefer a structured learning environment, which is organized, well 
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planned, and resourceful (Conti & Kolody, 1999, p. 9). Additionally, navigators prefer 

structured syllabi with deadlines, objectives driven classroom environments, immediate 

feedback, and a summary of main points to prepare for later lessons (Conti & Kolody, 

1999). Problem solvers are “critical thinkers” that prefer learning environments that 

permit them to problem solve, engage in the learning through hands-on experiences, and 

refine their own learning through ongoing reflection (Conti & Kolody, 1999, p. 11). 

Additionally, problem solvers prefer open-ended questions, practical examinations, and 

activities that permit them to utilize various external aids and resources (Conti & Kolody, 

1999). Engagers are “passionate learners” that enjoy active engagement with other people 

and tasks that are meaningful to their personal understanding and growth in the world 

around them (Conti & Kolody, 1999, p. 13). Additionally, engagers prefer environments 

in which they can build relationships with others, learn through personal exploration, and 

engage in activities that have been perceived as valuable to them (Conti & Kolody, 

1999). 

The 31-Item Multiple Choice Exam 

 The 31-item multiple-choice exam (Appendix F) utilized in this study sought to 

assess the participants’ cognitive and diagnostic reasoning knowledge. Upon completion, 

the exam was scored dichotomously (1 = correct, 0 = incorrect). The answer to each 

question was either right or wrong. A higher score on the test indicated greater cognitive 

and diagnostic reasoning knowledge of the participant. The test was scored after all data 

were collected. Scripts were provided for the supervisor of the computer lab (Appendix 

M) to read to every participant before entering the computer lab. This script ensured that 
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all participants were told the exact same information before completing the Demographic 

and ATLAS Questionnaire and the 31-Item Multiple Choice Exam. 

The Objective, Structured, Clinical Exam 

A two (2) component, four (4) station objective, structured, clinical exam (OSCE) 

was utilized to assess the history-taking and clinical skills of each participant (Appendix 

G). Research indicates that the OSCE is valid and reliable in assessing the competence 

and clinical performance of psychomotor skills (Mitchell, Henderson, Groves, Dalton & 

Nutley, 2009), therefore an OSCE was utilized as an instrument. The OSCE was 

comprised of two components: an eight-item history-taking assessment and an 11-item 

clinical skill assessment.  

The history-taking component of the OSCE was station number one. Station 

number one measured participants' abilities to ask appropriate personal medical and 

family history questions. This component of the OSCE was scored dichotomously (1 = 

correct, 0 = incorrect). A higher score indicated greater skill. An athletic trainer, who 

was knowledgeable in questions that the participant needed to ask as well as experienced 

in simulation-based instruction, scored the history-taking component. A trained simulated 

patient was utilized to serve as the patient for the participants in station number one. The 

scorer received a script (Appendix N) to read to every participant before entering the 

room. This script ensured that all participants were told the exact same information 

before completing the simulation. 

The clinical skills component of the OSCE was designed to measure the 

participants' abilities to (1) identify signs of Marfan Syndrome, (2) assess brachial artery 

blood pressure, (3) assess femoral pulses, (4) properly place the stethoscope over the 
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aortic, pulmonic, tricuspid, and mitral valves, and (5) identify various heart sounds. This 

component was split into three more stations.  

Station number two measured the participants’ ability to perform a physical 

examination that excluded cardiac auscultations. Participants were asked to perform a 

physical exam and ideally (1) identified signs of Marfan Syndrome, (2) assessed brachial 

artery blood pressure, and (3) assessed femoral pulses. An AT, who was knowledgeable 

in the physical examinations that the participant needed to perform as well as experienced 

in simulation-based instruction, scored the physical examination component. A trained 

simulated patient was utilized to serve as the patient for the participants in station number 

two. The scorer received a script (Appendix O) to read to every participant before 

entering the room. This script ensured that all participants were told the exact same 

information before completing the simulation. 

Station number three identified the participants’ ability to properly place the 

stethoscope over the aortic, pulmonic, tricuspid, and mitral valves. A high-fidelity 

simulator was placed in the room and the participants were asked to properly place the 

stethoscope on the life-like mannequin Harvey®, the Cardiopulmonary Patient Simulator. 

A physical therapist, who was knowledgeable in the correct placement of the stethoscope, 

who had experience with simulation-based instruction, and who had no knowledge about 

the participants’ abilities and skills, scored station number three. The scorer received a 

script (Appendix P) to read to every participant before entering the room. This script 

ensured that all participants were told the exact same information before completing the 

simulation. 
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Station number four utilized heart sounds on a CD player in order to identify the 

participants’ ability to accurately recognize various heart sounds. A physical therapist, 

who was knowledgeable in the identification of heart sounds, who had experience with 

simulation-based instruction, and who had no knowledge about the participants’ abilities 

and skills, scored this station. The heart sounds that participants were asked to identify 

were: (1) S3–Ventricular Gallop, (2) Murmur, (3) S4–Atrial Gallop, and (4) Normal S1 

S2. A CD player and speakers were used to play the sounds for each participant. The 

audio CD by Salvator Mangione (2000) and the following website were used to play the 

specific heart sounds for each participant 

http://www.med.umich.edu/lrc/psb_open/repo/primer_heartsound/primer_heartsound.htm

l. The scorer received a script (Appendix Q) to read to every participant before entering 

the room. This script ensured that all participants were told the exact same information 

before completing the simulation. 

All four stations were scored dichotomously (1 = correct, 0 = incorrect). A higher 

score indicated greater skill. Both the knowledge assessment and OSCE instruments were 

developed and reviewed by a panel of experts including a cardiologist, nurse anesthetists, 

and athletic trainers for content validity.  

Semi-Structured Interview 

Interviews were chosen as the source of collecting the qualitative data for this 

study (Merriam, 2009). The conversations elicited through interviews were conducted 

with the purpose of identifying the necessary information to answer the research question 

about athletic trainers’ perceptions of their lived experience (Merriam, 2009). Twelve 
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participants were identified and chosen for interviews. This number generated enough 

meaningful qualitative data for themes to emerge (Creswell & Plano Clark, 2011). 

All interviews were semi-structured and included a variety of open-ended 

questions, some more structured than others. This allowed for more flexibility of the data 

collection during the interviews. A semi-structured protocol was developed to ensure 

consistency across interviews and probes were utilized when necessary to follow up on 

any comments the participants made (Merriam, 2009). A semi-structured interview 

protocol for high-fidelity simulation (Appendix H) and low-fidelity simulation (Appendix 

I) was created based on the results of the quantitative data analysis. The interviews 

collected data to explain the outcomes of the quantitative results (Creswell, 2014; 

Creswell & Plano Clark, 2011). 

The purpose of the interviews was to explain the quantitative data and gather 

descriptive information that investigated the experiences, feelings, opinions and values 

(Merriam, 2009) of the ATs as they learned through simulation. All interviews were 

audiotaped after permission from the participant was granted. Due to the two 

interventions, high-fidelity and low-fidelity simulation, the interview protocol had two 

parts. One part was used with participants that engaged in the high-fidelity simulation 

experience. The other part was used with participants that engaged in the low-fidelity 

simulation experience. 

Quantitative Approach 

 This research study was set up as a one-day continuing education course. 

Participants were recruited to attend the continuing education course. A sample of 22 

participants were obtained that attended and completed the course. Upon arrival all 
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participants were required to read and sign the adult consent form (Appendix R). 

Additionally, each participant had to present proof of the inclusion criterion with 

considered of: a) good standings and certified with the NATA-BOC, b) licensed within 

the state of Florida, c) certified in cardiopulmonary resuscitation (CPR), and d) certified 

in the use of an automated external defibrillator (AED). 

Quantitative Data Analysis 

Upon collecting the demographic data, the pre-test and post-test data from the 31-

item multiple choice exam and the OSCE assessment, all data were entered into an excel 

spreadsheet to be then transferred into a statistical software program. First, a frequency 

analysis was conducted of all demographic variables that were examined in the study to 

describe the participants. Next, a cross tabulation analysis was completed to examine if 

the demographic variables had any significant relationships with each other. A chi-square 

analysis was utilized to identify any significant relationships between variables.  

The variables that were compared in various combinations with each other were: 

gender, age, number of times that cardiac auscultations were previously performed, route 

to certification, previous experience with high-fidelity simulation, and previous 

experience with low-fidelity simulation. Three of the variables were specifically 

identified (clinical experience, age, and number of times that cardiac auscultations were 

previously performed) because they had larger distribution characteristics. Therefore, the 

categories were combined for analysis for these variables: clinical experience, age, and 

number of times that cardiac auscultations were previously performed. 

Research questions 1 and 2 were answered using a paired t-test. Data were 

analyzed from the pre-test and post-test results. The test scores were collected to measure 
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competence on the same individuals before and after an intervention (before and after the 

simulation experience). The changes over time were assessed, which allowed 

measurement of the effect of each intervention. The results were a t-value, which 

indicated the difference between the pre-test and post-test scores. A greater score 

indicated a greater difference. A paired t-test was conducted for both groups (high-

fidelity and low-fidelity simulation). This aimed to answer research question number 1 

and 2. 

A mixed design ANOVA was utilized to analyze the data that were collected from 

the pre-test and post-test of both groups. The purpose of the analysis was to determine if 

there was a difference between each simulation group at pre-test and post-test. 

Additionally, the analysis was conducted to determine how the groups differed from each 

other at baseline to eliminate confounds and after the intervention to determine if one 

intervention (simulation type) was better than the other. This aimed to answer research 

question number 3. Twenty-two participants were recruited, which was a realistic sample 

size and based on the G*Power data analysis, the level of significance for this analysis 

was set at an alpha of .05, the power was estimated at 0.8, and the effect size at 0.5.  

Qualitative Approach 

Following the quantitative data, the second-phase of this study aimed to answer 

research question 4, which was qualitative in nature. An explanatory sequential mixed 

methods approach was taken to utilize the qualitative data analysis of the second phase to 

further explain the quantitative data results obtained in the first phase (Creswell, 2014; 

Creswell & Plano Clark, 2011). The results of the quantitative first phase were utilized to 
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further expand the qualitative interview protocol and to purposefully select the 

participants for these interviews (Creswell, 2014).  

The intention of the quantitative first phase of the explanatory sequential mixed 

methods approach was to determine if and how high-fidelity and low-fidelity simulation-

based instructional strategies influenced knowledge and skill acquisition. The purpose of 

the qualitative second phase of the explanatory sequential mixed methods approach was 

to identify the perceptions of athletic trainers learning through simulation-based 

instructional strategies. After analyzing the quantitative results following the 

aforementioned procedures the decisions were made about whom to select to interview. 

Sampling Plan 

The sample for the qualitative phase of the study was drawn from the results that 

came about from the quantitative data analysis. Only ATs that agreed on the informed 

consent to be interviewed were considered for an interview. Participants to be 

interviewed were identified according to the differences in score between pre-test and 

post-test. Participants with a large score gain and with a low score gain from pre-test to 

post-test were considered for interviews. Additionally, those participants with a very low 

and a very high pre-test score were considered for interviews. Equal amounts of 

participants, 6 from each group, were selected from the high-fidelity group and the low-

fidelity group, specifically those who obtained the least and the most knowledge and skill 

gains from pre-test to post-test.  

Once a list of ATs was established, they were contacted to schedule an interview. 

An e-mail request (Appendix S) was sent to the e-mail address they provided during 

registration of the CPE event. In the e-mail, the athletic trainers were assured that 
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pseudonyms would be utilized to ensure their anonymity. A follow-up email was sent to 

all interviewees that did not respond to the initial email. The process was repeated until 

12 interviews were scheduled and completed. 

Data Collection 

Data were collected through phenomenological interviews for the qualitative 

phase of the study (Merriam, 2009). Interview scripts were developed to determine the 

perceptions of athletic trainers learning through simulation based-instructional strategies. 

A script was developed for the interviewees who were a part of the high-fidelity 

simulation (Appendix H) and those who were a part of the low-fidelity simulation 

(Appendix I) group. Before interviews were conducted the researcher’s experiences with 

simulation-based instructional strategies were acknowledged to raise awareness of my 

“personal prejudices, viewpoints, and assumptions” (Merriam, 2009, p. 25).  

Qualitative data were collected through semi-structured interviews with ATs. 

These ATs, as described above, were purposefully selected as they participated in the 

CPE course. The questions for the interview protocol were refined and further developed 

after the quantitative data were analyzed. Since the perceptions of the ATs’ experience 

with simulation-based instruction was to be investigated, questions were developed to 

specifically inquire about the participants: a) previous experience with simulation; b) 

most liked and least like portion of the experience; c) feelings towards engaging with a 

high-fidelity and/or low-fidelity simulator; d) perceived performance on the pre-test and 

post-test; and e) overall CPE course experience specific to utilizing simulation.  

Each interview was confidential and lasted approximately 20-30 minutes. The 

purpose of the interviews was to gather self-reported information regarding the lived 



 

 66 

 

experience of learning through simulation-based instructional strategies. All interviews 

were scheduled via email. All face-to-face interviews were conducted at a location that 

was of mutual convenience for both the athletic trainer and the researcher. Some 

interviews took place over the phone at a convenient time for the interviewee. The 

participants’ verbal consent was requested and with that permission all interviews were 

recorded using a digital audio recorder. Once all of the interviews were completed, they 

were transcribed into written form for closer analysis and stored on a password-protected 

computer. While transcribing, decisions were made on how to represent the data in 

writing and how to interpret the data to distinguish between closely associated things that 

were either verbally expressed or visually observed (Pitney & Parker, 2009).  

Qualitative Data Analysis 

The following 5 steps were followed to analyze the data: (1) bracketing, (2) 

collecting data, (3) analyzing data, (4) transforming the data, and (5) sharing the story 

(Colaizzi, 1978; Giorgi, 1985; Lemon & Taylor, 1997). First, through deep self-

reflection, the researcher’s assumptions and bias were bracketed. Additionally, the 

researcher’s preconceived notions and personal beliefs about learning through simulation 

experiences were set aside to ensure the information gathered was unique to the 

phenomenological research (Byrne, 2001; Lemon & Taylor, 1997; Merriam, 2009; Pitney 

& Parker, 2009). This first step was completed before the collection of data began.  

Once interviews began with participants, the analysis of the qualitative data 

concurrently occurred as the qualitative data collection continued to happen (Bogdan & 

Biklen, 2007). The researcher transcribed the interviews while simultaneously collecting 

additional data. All transcripts were reviewed to organize the information and to analyze 
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the data in a more systematic way. Inductive analysis was employed to analyze the data 

to construct probable evidence from small pieces of specific information to build themes 

(Merriam, 2009). Throughout this phase, the process of phenomenological reduction was 

consciously implemented as this phenomenological design calls for a process to revisit 

and return to the true heart of the experience to investigate its deepest meaning (Merriam, 

2009). The purpose of this process was for the researcher to be conscious of the 

phenomenon of learning through simulation during the entire process of collecting 

qualitative data. By doing so, the researcher then only explored the ATs’ perceived 

experiences that directly related to learning through simulation. Furthermore, throughout 

the process, the data were viewed from various perspectives to ensure that the holistic 

experience of the participants was described (Merriam, 2009; Moustakas, 1994).  

After the data were organized and prepared for analysis all transcripts were read 

and reviewed before continuing on with the process of coding (Creswell, 2014). When 

applicable, notes were taken in the margins of the transcripts as specific ideas came to 

mind. The information and notes that were written in the margins were organized in an 

excel spreadsheet to better cluster similar topics together (Creswell, 2014; Tesch, 1990). 

After all transcripts were read with the purpose of taking notes in the margins, the 

specific topics were abbreviated, revised in the excel spreadsheet, and later merged and 

written as codes. Coding involved identifying a specific word or phrase that was then 

added in the transcripts next to the appropriate section. The identified codes were 

continuously reviewed and narrowed down further into categories by grouping common 

and related words and topics to each other (Creswell, 2014; Tesch, 1990). At this stage a 
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number of categories emerged specific to the athletic trainers’ perception of learning 

through simulation-based instructional strategies.  

Next, modifications were made in the procedures of coding and the development 

of categories as multiple meetings were held with experts to review the coding methods. 

One committee member that is an expert in teacher change and professional development 

as well as another committee member who is an expert in athletic training reviewed the 

coding methods with the researcher. Through expert feedback and conversations, the 

various perspectives of participants’ descriptions further emerged. The process of 

phenomenological reduction was continuously employed to ensure that the categories 

were truly relevant to the phenomenon and answered the research question (Merriam, 

2009). The modifications and conversations aided in the preparation of the next step 

which was splitting up the categories and transforming them into meaningful units to 

construct themes to help describe the fundamental features of the shared experience of 

the phenomenon (Frankel & Wallen, 2006; Merriam, 2009; Pitney & Parker, 2009) of 

athletic trainers’ learning through simulation-based instructional strategies. The 

recommended five to seven themes emerged (Creswell, 2014), however only three big 

themes were identified as being relevant to the phenomenon and the research question.  

In Chapter 4, a general description of the phenomenon and the themes that 

emerged will be represented in narrative form (Creswell, 2014). Also in the subsequent 

chapter, an interpretation of how the qualitative findings explained the quantitative results 

will be described as consistent with the explanatory sequential mixed methods design 

(Creswell & Plano Clark, 2011). Before delving into the next chapter it is appropriate to 

discuss the strategies utilized to ensure reliability and validity. 
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Reliability & Validity 

The purpose of this study was threefold. First, this study compared the effects of 

two different simulation-based instructional strategies on athletic trainers’ clinical 

competence in performing cardiovascular screenings with cardiac auscultation. Second, 

this study identified the athletic trainers’ perceptions of learning through high-fidelity or 

low-fidelity simulation-based instructional strategies. Third, this study attempted to 

identify and offer instructional recommendations based on the outcomes. 

As noted above, following the pilot study, feedback was received from the 

participants, scorers, and the lecturer, and all instruments were modified based on that 

feedback. Next, in order to examine the modified instruments’ face validity and to certify 

that the items were accurate and clear, two ATs and one physical therapist reviewed the 

new Demographic and ATLAS Questionnaire, the new 31-item multiple choice exam, the 

new OSCE, and the new interview protocols. In addition, a meeting was held, after the 

scorer, lecturer, and researcher reviewed the modified instruments, to evaluate the 

changes made to the pilot instruments to, again, ensure clarity, accuracy and to examine 

face validity. 

Specific to the qualitative phase of this study, the internal validity of the research 

findings were ensured in three ways: (1) member checking, the data and the tentative 

interpretations were taken back to the participants; (2) adequate engagement in data 

collection, until it reached saturation; and (3) peer review/examination, discussions with 

colleagues regarding the process, emerging findings, and tentative interpretations 

(Merriam, 2009; Pitney & Parker, 2009). 
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Internal validity is the extent to which the research findings were credible in 

matching reality (Merriam, 2009). Member checking was used to rule out any 

misinterpretations or miscommunications (Merriam, 2009; Pitney & Parker, 2009). For 

this process, a copy of the interview transcripts was sent back to all interviewees with a 

scripted statement that requested for each to check the accuracy of their transcript and to 

provide any feedback or comments within seven days. Additionally, the preliminary 

analysis of four randomly selected transcripts was sent to the participant and it was 

requested of them to provide comments or feedback on the initial interpretations of the 

findings within seven days. This process increased credibility and ensured that the 

ongoing interpretations were “directly derived from their [the participants] experience” 

(Merriam, 2009, p. 217). 

Adequate engagement in data collection was completed to also ensure internal 

validity. This strategy was utilized to obtain the deepest understanding of the 

phenomenon and the participants’ lived experience with it. The collection and analysis of 

qualitative data were completed once no new information emerged and saturation 

occurred (Merriam, 2009; Pitney & Parker, 2009). 

Peer review/examination was also employed to ensure internal validity. 

Individuals that are knowledgeable about the process and the specific topic engaged in 

multiple conversations with the researcher. This process added to the assurance that the 

findings were credible based on the data (Merriam, 2009; Pitney & Parker, 2009). 

External validity is the extent to which there was consistency in the findings for 

generalizability or transferability to other situations (Merriam, 2009). The findings of this 

study are generalizable only in the extent to which the procedures of this dissertation are 
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followed including the use of similar high-fidelity and low-fidelity simulation equipment. 

The reader of this dissertation will have to decide if the findings of this particular study 

can be applied (Merriam, 2009) to their CPE course when using simulation. To increase 

the likelihood of transferability the researcher employed quantitative and qualitative 

research designs, chose a variety of participants to be interviewed based on quantitative 

analysis, and used rich descriptive data to describe the participants’ perceptions of their 

experiences learning through simulation.  

Intercoder agreement was used to certify reliability (Merriam, 2009). A list of 

codes and their designated meanings was provided to an outside inquirer who is an expert 

in qualitative methodologies. The outside inquirer was asked to code four sections of 

interview transcripts. Upon completion, a meeting was held and a comparison of codes 

was conducted. The researcher compared each of the codes for all four sections of the 

interview transcripts. Additionally, the correct codes were counted. The amount of 

correct codes was divided by the total number of codes, for the four sections, and an 82% 

agreement of coding was reached. An 82% agreement of coding is consistent with 

existing literature that recommends at least 80% agreement on coding sections of 

transcripts (Miles & Huberman, 1994 as cited in Creswell, 2014). 
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CHAPTER 4. RESULTS 

This study sought to assess if two different levels of simulation fidelity (high-

fidelity and low-fidelity) produced the same learning gains. In addition, this study 

pursued to identify the perceptions of the athletic trainers’ experiences while learning 

through simulation. The specific research questions were: 

1. What levels of knowledge and skill acquisition are fostered by low-fidelity 

simulation-based instructional strategies? 

2. What levels of knowledge and skill acquisition are fostered by high-fidelity 

simulation-based instructional strategies? 

3. What is the difference between the levels of knowledge and skill acquisition 

attained through high-fidelity versus low-fidelity simulation-based 

instructional strategies? 

4. What are the athletic trainers’ perceptions of their experiences after learning 

through simulation-based instructional strategies? 

Methodology 

This study examined athletic trainers that are clinically active in various settings 

in south Florida. An explanatory sequential mixed methods design was utilized to answer 

the four research questions. The explanatory sequential mixed methods approach required 

the compiling of the quantitative analysis first and then follow up with a qualitative 

investigation to obtain a profounder understanding of the quantitative findings (Fraenkel 

& Wallen, 2006). The quantitative phase of the study concentrated on identifying if low-
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fidelity and high-fidelity simulation-based instructional strategies obtained knowledge 

and skill acquisition, as well as identifying if there was a difference in the amount of 

knowledge and skill obtained between the two simulation fidelity types (high-fidelity and 

low-fidelity). The knowledge and skill acquisition was specific to understanding and 

performing a cardiovascular screening with cardiac auscultations, as athletic trainers have 

to be knowledgeable in and occasionally have to perform that skill. The qualitative phase 

of this study concentrated on identifying the perceptions of ATs learning through 

simulation-based instructional strategies. The purpose of the qualitative portion was to 

develop a better understanding of how ATs perceived simulation-based learning as part 

of a CPE course.   

Quantitative data were collected for this research study via a demographic 

questionnaire with a link to the evaluation of the preferred learning strategy, a 31-item 

multiple choice exam, and an objective structured clinical exam (OSCE). The 

demographic questionnaire was composed of 12 items that identified a variety of 

background information from participants. A link to the Assessing The Learning 

Strategies of AdultSTM (ATLAS) assessment was included in the demographic 

questionnaire to identify the participants preferred learning strategy. The 31-item 

multiple choice exam assessed the participants’ cognitive and diagnostic reasoning 

knowledge. The OSCE assessed their clinical skills and was designed to measure the 

participants' abilities to (1) identify signs of Marfan Syndrome, (2) assess brachial artery 

blood pressure, (3) assess femoral pulses, (4) properly place the stethoscope over the 

aortic, pulmonic, tricuspid, and mitral valves, and (5) identify various heart sounds. The 

OSCE was composed of four sections: (1) medical history, (2) family history, (3) 



 

 74 

physical examination, and (4) cardiac auscultation performed with a stethoscope. A total 

of 17 items were assessed during the four OSCE stations.  

Qualitative data were collected via a semi-structured interview protocol to obtain 

in-depth and narrative data. The semi-structured interview protocol was composed of 18 

questions and was used to explain the perceptions of athletic trainers on learning through 

simulation-based instructional strategies. Specifically, the data collected from the 

interviews were used to gather information about the perception of ATs learning through 

simulation, their perception on the performance on the pre-test and post-test, their 

perception of integrating simulation into continuing education courses, and their 

perception of performing cardiovascular screenings with cardiac auscultations in their 

clinical setting. 

Description of Participants 

 Twenty-two athletic trainers participated in this study. The participants gender, 

age, years of clinical experience, route to certification, previous experience with cardiac 

auscultations, previous experience with high-fidelity simulation, previous experience 

with low-fidelity simulation and preferred learning strategy are specified in the 

subsequent sections. 

Gender 

 Of the twenty-two participants, all reported their gender. A frequency analysis of 

gender indicated that 68% (n = 15) of the sample was female. Thirty-two percent (n = 7) 

of the sample was male. Refer to Table 2 for the frequency of all demographic variables 

examined in this study. 
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Age 

 Of the twenty-two participants, all reported their age. A frequency analysis of age 

specified that 59% (n = 13) belonged to the 20–29 age group, 32% (n = 7) belonged to 

the 30–39 age group, 9% (n =2) belonged to the 40–49 age group, and 0% (n = 0) 

belonged to the 50–59 age group. Refer to Table 2 for the frequency of all demographic 

variables examined in this study. 

Clinical Experience 

Of the twenty-two participants, all reported their years of clinical experience. A 

frequency analysis of years of clinical experience indicated that 73% (n = 16) of the 

sample had 0–5 years of experience. Four and a half percent (n = 1) of the sample had 6-

10 years of experience. Thirteen and a half percent (n = 3) of the sample had 11–15 years 

of experience. Four and a half percent (n = 1) of the sample had 16–20 years of 

experience. Four and a half percent (n = 1) of the sample had 21–25 years of experience. 

Refer to Table 2 for the frequency of all demographic variables examined in this study. 

Route to Certification 

Of the twenty-two participants, all reported their educational route to certification. 

A frequency analysis of route to certification indicated that 9% (n = 2) of the sample 

became certified through an internship route. Sixty percent (n = 13) of the sample became 

certified through a baccalaureate degree. Thirty-two percent (n = 7) of the sample became 

certified through a master’s degree. Zero percent (n = 0) of the sample became certified 

through a doctoral degree. Refer to Table 2 for the frequency of all demographic 

variables examined in this study. 
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Previous Experience with Cardiac Auscultations 

Of the twenty-two participants, all reported their previous experience with cardiac 

auscultations in their clinical setting. A frequency analysis of previous experience with 

cardiac auscultations indicated that 64% (n = 14) of the sample never performed cardiac 

auscultations. Twenty-seven percent (n = 6) of the sample reported that they performed 

cardiac auscultations between 1–5 times. None of the participants (n = 0) reported that 

they performed cardiac auscultations between 6–10 times. Nine percent (n = 2) of the 

sample performed cardiac auscultations more than 10 times. Refer to Table 2 for the 

frequency of all demographic variables examined in this study. 

Previous Experience with High-Fidelity Simulation 

Of the twenty-two participants, most participants reported their previous 

experience with high-fidelity simulation. A frequency analysis of experience with high-

fidelity simulation indicated that 36% (n = 8) of the sample did have experience with 

high-fidelity simulation. Sixty percent (n = 13) of the sample reported that they did not 

have experience with high-fidelity simulation. Four percent (n = 1) of the sample did not 

report their experience with high-fidelity simulation. Refer to Table 2 for the frequency 

of all demographic variables examined in this study. 

Previous Experience with Low-Fidelity Simulation 

Of the twenty-two participants, most participants reported their experience with 

low-fidelity simulation. A frequency analysis of experience with low-fidelity simulation 

indicated that 50% (n = 11) of the sample did have experience with low-fidelity 

simulation. Forty-five percent (n = 10) of the sample reported that they did not have 

experience with low-fidelity simulation. Five percent (n = 1) of the sample did not report 
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their experience with low-fidelity simulation. Refer to Table 2 for the frequency of all 

demographic variables examined in this study. 

Preferred Learning Strategy 

Of the twenty-two participants, most participants reported their preferred learning 

strategy. A frequency analysis of preferred learning strategy indicated that 37% (n = 8) of 

the sample belonged to the Navigator group. Twenty-seven percent (n = 6) of the sample 

reported that they belonged to the Problem Solver group. Twenty-seven percent (n = 6) of 

the sample reported they belonged to the Engager group. Nine percent (n = 2) of the 

sample did not report any preferred learning strategy. Refer to Table 2 for the frequency 

of all demographic variables examined in this study. 
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Table 2 

Frequency Table of Demographic Variables 

Category Variable f Percent 

Gender Male 7 31.8 
 Female 15 68.2 
Age 20–29 years old 13 59.1 
 30–39 years old 7 31.8 
 40–49 years old 2 9.1 
 50–59 years old 0 0.0 
Clinical Experience 0–5 years 16 72.7 
 6–10 years 1 4.5 
 11–15 years 3 13.6 
 16–20 years 1 4.5 
 21–25 years 1 4.5 
Route to Certification Internship 2 9.1 
 Baccalaureate 13 59.1 
 Masters 7 31.8 
 Doctoral 0 0.0 
Performance Experience with  Never 14 63.6 
Cardiac Auscultations 1–5 times 

6–times 
6 
0 

27.3 
0.0 

 10+ times 2 9.1 
Previous Experience with High-
Fidelity Simulation 

Yes 
No 

8 
13 

36.4 
59.1 

 No answer 1 4.5 
Previous Experience with Low- 
Fidelity Simulation 

Yes 
No 

11 
10 

40.0 
45.4 

 No answer 1 4.5 
Preferred Learning Strategy Navigator 8 36.4 
 Problem Solver 6 27.3 
 Engager 6 27.3 
 Not answered 2 9.1 
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Cross Tabulation of Background Demographic Variables 

 A cross tabulation analysis was utilized to examine if the demographic variables 

had any significant relationships with each other. A chi-square was utilized to identify 

any significant relationships between variables. The variables that were compared in 

various combinations with each other were: gender, age, number of times that cardiac 

auscultations were previously performed, route to certification, previous experience with 

high-fidelity simulation, and previous experience with low-fidelity simulation. Three of 

the variables specifically (clinical experience, age, and number of times that cardiac 

auscultations were previously performed) were identified because they had larger 

distribution characteristics. Therefore, these categories were combined for analysis.  

Clinical experience was combined from six groups to two groups, 0–5 years of 

experience and 6+ years of experience. The new variable was called Experience 

Combined. Age was combined from six groups to two groups, 20–29 years of age and 

30+ years of age. The new variable was called Age Combined. The number of times that 

cardiac auscultations were previously performed was combined from four groups to two 

groups, cardiac auscultation were never performed and 1+ times cardiac auscultations 

were performed. The new variable was called Times Auscultations Performed Combined. 

Table 3 displays the detailed cross tabulation of the 9 noteworthy demographic variables. 

  



 

 80 

Table 3  

Cross Tabulation of Significant Demographic Variables 

Variable Combination χ2 df p 

Gender and Age 7.614 2 .022 

Gender and Age Combined 3.956 1 .047 

Age and Times Auscultations Previously Performed 10.154 4 .038 

Age and Previous Experience with High-Fidelity Simulation 7.953 2 .019 

Age and Experience Combined 8.703 2 .013 

Times Auscultations Previously Performed Combined and 
Previous Experience with High-Fidelity Simulation 

4.947 1 .026 

Route to Certification and Previous Experience with High-
Fidelity Simulation 

10.189 2 .006 

Previous Experience with High-Fidelity Simulation and 
Previous Experience with Low-Fidelity Simulation 

6.390 1 .011 

Previous Experience with High-Fidelity Simulation and 
Experience Combined 

4.038 1 .044 

 
The results of the chi-square tests indicated statistical significance for eleven 

demographic combinations: gender and age, gender and age combined, age and number 

of times cardiac auscultations were previously performed, age and previous experience 

with high-fidelity simulation, age and clinical experience combined, number of times 

cardiac auscultations previously performed combined and previous experience with high-

fidelity simulation, age combined and previous experience with high-fidelity simulation, 

age combined and experience combined, route to certification and previous experience 

with high-fidelity simulation, route to certification and experience combined, previous 

experience with high-fidelity simulation and previous experience with low-fidelity 
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simulation, and lastly, previous experience with high-fidelity simulation and experience 

combined. Nine of the eleven demographic combinations were noteworthy; therefore, 

those are the only ones described below.  

Gender and Age  

For the variable combination gender and age, the greatest proportion of women 

belonged to the 20–29 years of age group (50%, n = 11). Nine percent of the 30–39 years 

of age group was comprised of women (n = 2). Nine percent of women belonged to the 

40–49 years of age group (n = 2). As for the men, 9% (n = 2) belonged to the 20–29 years 

of age group, 23% (n = 5) belonged to the 30-39 years of age group, and 0% belonged to 

the 50–59 years of age group.  

Gender and Age Combined 

For the variable combination gender and age combined, 50% (n = 11) of women 

and 9% (n = 2) of men belonged to the 20–29 years of age group. Eighteen percent (n = 

4) of the women and 23% (n = 5) of men belonged to the 30+ years of age group. 

Age and Number of Times Cardiac Auscultations Previously Performed  

For the variable combination age and number of times cardiac auscultations 

previously performed, 32% (n = 7) of participants in age group 20–29 years and 32% (n = 

7) of participants in age group 30–39 years never performed cardiac auscultations. In 

total, 64% (n = 14) of the participants have never performed cardiac auscultations. 

Eighteen percent (n = 4) of participants in age group 20–29 years, 0% in age group 30–39 

years, 9% (n = 2) of participants in age group 40–49 years, and 0% of participants in age 

group 50–59 years performed cardiac auscultations between 1–5 times. Twenty-seven 

percent (n = 6) of the total number of participants performed cardiac auscultations 1–5 
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times. None of the participants reported performing cardiac auscultations 6–10 times. 

Nine percent (n = 2) of participants in age group 20–29 years performed cardiac 

auscultations more than 10 times. Nine percent (n = 2) of the total number of participants 

performed cardiac auscultations more than 10 times.  

Age and Previous Experience with High-Fidelity Simulation 

For the variable combination age and previous experience with high-fidelity 

simulation only 21 participants reported their experience. Therefore, 38% (n = 8) of 

responding participants in the 20–29 years of age group had previous experience with 

high-fidelity simulation. The remainder of the sample, 62% (n = 13), did not have 

previous experience with high-fidelity simulation. Of those 62% (n = 13) without 

experience with high-fidelity simulation, 24% (n = 5) belonged to the 20–29 years of age 

group, 33% (n = 7) belonged to the 30–39 years of age group, 5% (n = 1) were in the 40-

49 age group, and 0% of the 50–59 years of age group. 

Age and Clinical Experience Combined 

For the variable combination age and clinical experience combined, 73% (n = 16) 

of the total participants were in the 0–5 years of experience group and 27% (n = 6) were 

in the 6+ years of experience group. Of the 73% (n = 16) in the 0-5 years of experience 

group, 55% (n = 12) belonged to the 20–29 years of age group and 18% (n = 4) belonged 

to the 30–39 years of age group. Of the 27% (n = 6) in the 6+ years of experience group 

4% (n = 1) belonged to the 20–29 years of age group, 14% (n = 3) belonged to the 30-39 

years of age group, 9% (n = 2) belonged to the 40–49 years of age group and 0% 

belonged to the 50–59 years of age group.  
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Times Cardiac Auscultations Previously Performed Combined and Previous 

Experience with High-Fidelity Simulation 

For the variable combination times of cardiac auscultations previously performed 

combined and previous experience with high-fidelity simulation only 21 participants 

reported their previous experience with high-fidelity simulation. Therefore, of the 21 

participants, 38% (n = 8) reported having previous experience with high-fidelity 

simulation. Of those 38%, 14% (n = 3) never performed cardiac auscultations and 24% (n 

= 5) performed cardiac auscultations more than once. Sixty-two percent (n = 13) of 

participants reported having no experience with high-fidelity simulation. Of those 62% (n 

= 13), 52% (n = 11) never performed cardiac auscultations and 10% (n = 2) performed 

cardiac auscultations more than once. 

Route to Certification and Previous Experience with High-Fidelity Simulation  

For the variable combination route to certification and previous experience with 

high-fidelity simulation, only 21 participants reported their previous experience with 

high-fidelity simulation. Of the total participants, 38% (n = 8) reported previous 

experience with high-fidelity simulation and of those, 0% belonged to the internship 

route to certification, 10% (n = 2) belonged to the baccalaureate group, 29% (n = 6) 

belonged to the graduate program group, and 0% belonged to the doctoral education 

group. Sixty-two percent (n = 13) of the participants reported having no previous 

experience with high-fidelity simulation. Of those participants, 4.5% (n = 1) belonged to 

the internship route to certification group, 52% (n = 11) belonged to the baccalaureate 

route to certification, and 4.5% (n = 1) belonged to the graduate route to certification 

group, none of the participants belonged to the doctoral route to certification.  
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Previous Experience with High-Fidelity Simulation and Previous Experience with 

Low-Fidelity Simulation  

For the variable combination experience with high-fidelity simulation and 

experience with low-fidelity simulation, only 21 participants reported their experience. 

Thirty-three percent (n = 7) of participants had experience with both high- and low-

fidelity simulation. Nineteen percent (n = 4) of participants only had experience with 

low-fidelity simulation. Five percent (n = 1) of participants only had experience with 

high-fidelity simulation and not with low-fidelity simulation. Forty-three percent (n = 9) 

of participants had neither experience with high-fidelity nor low-fidelity simulation.  

Previous Experience with High-Fidelity Simulation and Experience Combined 

For the variable combination previous experience with high-fidelity simulation 

and clinical experience combined a total of 21 participants responded. Of the 76% (n = 

16) of participants with 0–5 years of experience, 38% (n = 8) had experience with high-

fidelity simulation and 38% (n = 8) did not. Of those 24% (n = 5) of participants with 

more than 6 years of experience none had any experience with high-fidelity simulation.  

Quantitative Findings 

A paired t-test was conducted to address research questions 1 and 2. A mixed-

design ANOVA was conducted to address research question 3. The three dependent 

variables that were measured were Knowledge, OSCE, and Heart Sound identification. 

The paired t-test was performed to assess change of cognitive and diagnostic reasoning 

knowledge and the history-taking and clinical skills assessment scores over time, from 

pre-test to post-test assessment. Cognitive and diagnostic reasoning knowledge was 

measured with the 31-item multiple choice exam. History-taking and clinical skills was 
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measured throughout the four-station objective, structured, clinical exam (OSCE). The 

dependent variable OSCE included the scores of all four rooms that were part of the 

assessment. The dependent variable Heart Sound identification included the last station of 

the OSCE that required participants to identify various hearts sounds. The paired t-test 

analysis was completed for the high-fidelity and low-fidelity groups. A mixed-design 

ANOVA was performed to test for differences between the high-fidelity and low-fidelity 

groups on pre-test and post-test scores. The purpose was to identify if there are 

differences in the knowledge and skill acquired between the two groups. A mixed-design 

ANOVA was performed for each dependent variable (Knowledge, OSCE, and Heart 

Sound identification) using test time (pre-test and post-test) as the within-subject variable 

and fidelity type (high-fidelity or low-fidelity) as the between subject variable.  

Additionally, a mixed-design ANOVA was performed to analyze one other 

between-subject variables that was found to be of additional interest; however, not 

directly answering the research questions. The dependent variables remained the same 

(Cognitive Knowledge, OSCE, and Heart Sound) and test time (pre-test and post-test) 

was again utilized as the within-subject variable. The variable that was analyzed as the 

additional between-subject variable was: previous experience with high-fidelity 

simulation (yes or no). 

Research Question 1 

A paired sample t-test was conducted to address research question 1, “What levels 

of knowledge and skill acquisition are fostered by low-fidelity simulation-based 

instructional strategies?” The change of knowledge and skill assessment scores over time, 

from pre-test to post-test assessment, were analyzed. This allowed the measurement of 
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the effect of the low-fidelity intervention on knowledge and skill gained, specifically in 

identifying heart sounds through performing cardiac auscultations. Table 4 displays the 

results of the paired t-test analysis. The t-value on all three assessments revealed a 

significant p-value, which led to a rejection of the null hypothesis. The paired t-test 

analysis showed that there were significant competence gains between pre-test and post-

test scores when utilizing low-fidelity simulation as an instructional strategy.  

Table 4 

Paired t-test Analysis for Low-Fidelity Pre-Test to Post-Test Assessment 

 Pre-test  Post-test    
Low-Fidelity M SD  M SD t df p 

Knowledge 
OSCE 

12.70 
4.70 

5.376 
1.567 

 16.40 
10.00 

4.858 
2.582 

-2.691 
-7.940 

9 
9 

.025 
<.001 

Heart Sounds 1.80 1.549  5.20 1.619 -11.129 9 <.001 
  

Additionally, the knowledge and diagnostic accuracy of cardiovascular screenings 

with cardiac auscultations at pre-test and post-test for low-fidelity simulation was 

calculated using excel. For knowledge, the highest possible score that the participants 

could earn on the multiple choice exam was 31 points. The average percent score for the 

low-fidelity group on the pre-knowledge assessment was 40.96% (12.69 points out of 31) 

and on the post-knowledge assessment was 52.90% (16.39 points out of 31). For the 4-

station OSCE, the highest possible score that the participants could earn was 20 points. 

The average percent score for the low-fidelity group on the pre-OSCE assessment was 

23.5% (4.7 points out of 20) and on the post-OSCE assessment was 50% (10 points out of 

20). For the heart sound identification station, the highest possible score that the 

participants could earn was 9 points. The average percent score for the low-fidelity group 

on the pre-Heart Sound assessment was 20% (1.8 points out of 9) and on the post-Heart 
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Sound assessment was 57.77% (5.19 points out of 9). Figure 1 displays the average score 

of all participants for the pre-assessment and post-assessment for the low-fidelity group. 

All scores are reported as a percentage. 

 
Figure 1. Average Score of Pre-Assessment and Post-Assessment for Low-Fidelity 
Group 
 

Research Question 2 

A paired sample t-test was conducted to address research question 2, “What levels 

of knowledge and skill acquisition are fostered by high-fidelity simulation-based 

instructional strategies?” Table 5 displays the results of the paired t-test analysis. The t-

value on all three assessments revealed a significant p-value, which led to a rejection of 

the null hypothesis. The paired t-test analysis showed that there were significant 

competence gains between pre-test and post-test scores when utilizing high-fidelity 

simulation as an instructional strategy. 
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Table 5 

Paired t-test Analysis for High-Fidelity Pre-Test to Post-Test Assessment 

 Pre-test  Post-test    

High-Fidelity M SD  M SD t df p 
Knowledge 14.58 5.468  18.92 3.370 -4.459 11 .001 
OSCE 5.67 2.348  12.17 1.801 -8.623 11 <.001 
Heart Sounds 2.08 1.505  6.92 1.165 -12.522 11 <.001 

 
 Furthermore, the knowledge and diagnostic accuracy of cardiovascular screenings 

with cardiac auscultations at pre-test and post-test for high-fidelity simulation was 

calculated using excel. For knowledge, the highest possible score that the participants 

could earn on the multiple choice exam was 31 points. The average percent score for the 

high-fidelity group on the pre-knowledge assessment was 47.04% (14.58 points out of 

31) and on the post-knowledge assessment was 61.02% (18.91 points out of 31). For the 

4-station OSCE, the highest possible score that the participants could earn on the OSCE 

was 20 points. The average percent score for the high-fidelity group on the pre-OSCE 

assessment was 28.33% (5.66 points out of 20) and on the post-OSCE assessment was 

60.83% (12.16 points out of 20). For the heart sound identification station, the highest 

possible score that the participants could earn on the heart sounds identification station 

was 9 points. The average percent score for the high-fidelity group on the pre-Heart 

Sound assessment was 23.14% (2.08 points out of 9) and on the post-Heart Sound 

assessment was 76.85% (6.91 points out of 9). Figure 2 displays the average score of all 

participants for the pre-assessment and post-assessment for the high-fidelity group. All 

scores are reported as a percentage. 
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Figure 2. Average Score of Pre-Assessment and Post-Assessment for High-Fidelity 
Group 
 

Research Question 3 

A mixed-design ANOVA analysis was utilized to address research question 3, 

“What is the difference between the levels of knowledge and skill acquisition attained 

through high-fidelity versus low-fidelity simulation-based instructional strategies?” The 

first analysis for research question number 3 was specific to the first dependent variable: 

cognitive and diagnostic reasoning knowledge. The second analysis for research question 

number 3 was specific to the second dependent variable: OSCE. The third analysis for 

research question number 3 was specific to the third dependent variable: Heart Sounds. 

Knowledge and fidelity type. To determine if cognitive and diagnostic reasoning 

knowledge was influenced by fidelity type, the first measure was the Within-Subject 

Factor: pre-Knowledge and post-Knowledge, and the Between-Subject Factor: Fidelity 

type (high and low). Table 6 displays the descriptive statistics. 
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Table 6 

Descriptive Statistics: Pre- and Post-Knowledge Means and Standard Deviations for 
Fidelity Type 
 

 Fidelity Type N Mean SD 
Pre-Knowledge Low 

High 
Total 

10 
12 
22 

12.70 
14.58 
13.73 

5.376 
5.468 
5.382 

Post-Knowledge Low 
High 
Total 

10 
12 
22 

16.40 
18.92 
17.77 

4.858 
3.370 
4.208 

Note: The knowledge assessment was out of 31 points.  
 
Table 7 displays the within-subject contrast of cognitive and diagnostic reasoning 

knowledge and its interaction with fidelity type. The analysis indicated that cognitive and 

diagnostic reasoning knowledge improved significantly (p < .001) for both fidelity types 

(high and low) from pre-knowledge to post-knowledge assessment. All participants 

improved their cognitive and diagnostic reasoning knowledge indicating that the three-

hour intervention and the simulation intervention made a significant impact on cognitive 

and diagnostic reasoning knowledge gained from before to after the intervention within 

their group. Additionally, Table 7 shows the interaction between knowledge gained and 

fidelity type was not significant (p = .704). This indicates that the amount of cognitive 

and diagnostic reasoning knowledge that was gained from pre-test to post-test was not 

significantly different between the two fidelity groups. Cognitive and diagnostic 

reasoning knowledge was gained in both groups from pre-knowledge to post-knowledge 

assessment.  

Table 7 also displays the between-subject effect of fidelity type (high- or low-

fidelity) on cognitive and diagnostic reasoning knowledge. The analysis indicated that 

there was no significant difference (p = .258) between the high-fidelity group and the 
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low-fidelity group in terms of the cognitive and diagnostic reasoning knowledge gained. 

Neither group gained more cognitive and diagnostic reasoning knowledge when 

compared to the other group. 

Table 7 

Knowledge and Fidelity Type: Results of Mixed-Design ANOVA 

Source df SS MS F p 

Within-Subject Contrasts      

      Knowledge 1 176.003 176.003 23.884 <.001 

      Knowledge*Fidelity Type 1 1.094 1.094 .148 .704 

      Error (Knowledge) 20 147.383 7.369   

Between-Subject Effects      

      Intercept 1 10687.527 10687.527 274.409 <.001 

      Fidelity Type 1 52.800 52.800 1.356 .258 

      Error 20 778.950 38.947   

 
 The knowledge of cardiovascular screenings with cardiac auscultations at pre-test 

and post-test for both simulation groups was calculated using excel. For knowledge, the 

highest possible score that the participants could earn on the multiple choice exam was 31 

points. The average percent score for the high-fidelity group on the pre-knowledge 

assessment was 47.04% (14.58 points out of 31) and on the post-knowledge assessment 

was 61.02% (18.91 points out of 31). The average percent score for the low-fidelity 

group on the pre-knowledge assessment was 40.96% (12.69 points out of 31) and on the 

post-knowledge assessment was 52.90% (16.39 points out of 31). Figure 3 displays the 
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average scores of all participants for the pre-knowledge and post- knowledge for the 

high-fidelity and low-fidelity group. All scores are reported as a percentage. 

 
Figure 3. Average Score of Pre-Knowledge and Post-Knowledge for High-Fidelity and 
Low-Fidelity Groups 

 

OSCE and fidelity type. To determine if history-taking and clinical skill on the 

OSCE was influenced by fidelity type, the second measure was the Within-Subject 

Factor: pre-OSCE and post-OSCE, and the Between-Subject Factor: Fidelity type (high 

and low). Table 8 displays the descriptive statistics.  

  

0

10

20

30

40

50

60

70

High-Fidelity Low-Fidelity

Pre-Knowledge Post-Knowledge



 

 93 

Table 8 

Descriptive Statistics: Pre- and Post-OSCE Means and Standard Deviations for Fidelity 
Type 
 

 Fidelity Type N Mean SD 

Pre-OSCE Low 

High 
Total 

10 

12 
22 

4.70 

5.67 
5.23 

1.567 

2.348 
2.045 

Post-OSCE Low 
High 

Total 

10 
12 

22 

10.00 
12.17 

11.18 

2.582 
1.801 

2.403 

Note: The OSCE assessment was out of 20 points.  

Table 9 displays the within-subject contrast of history-taking and clinical skill on 

the OSCE and its interaction with fidelity type. The analysis indicated that skill on the 

OSCE sections improved significantly (p < .001) for individuals in their assigned fidelity 

type group (high and low) from pre-OSCE to post-OSCE assessment. All participants 

improved their individual history-taking and clinical skill score indicating that the three-

hour intervention and the simulation intervention made a significant impact on skill 

gained from before to after the intervention within their group. Additionally, Table 9 

shows if there was an interaction between the skill gained for each individual and the 

fidelity type of the group they participated in. The interaction was not significant (p = 

.256). Participant’s gained history-taking and clinical skill in both groups from pre-OSCE 

to post-OSCE assessment. Figure 4 displays a graphic representation of the mean scores 

at pre-OSCE and post-OSCE for the high-fidelity and low-fidelity group. This figure will 

be further explained and interpreted in Chapter 5 of this dissertation.  
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Additionally, Table 9 displays the between-subject effect of fidelity type (high- or 

low-fidelity) on history-taking and clinical skill. The analysis indicated that there was a 

significant difference between the high-fidelity group and the low-fidelity group in terms 

of the history-taking and clinical skill (p = .048). The high-fidelity simulation group 

gained significantly more history-taking and clinical skill when compared to the low-

fidelity simulation group. 

Table 9 

OSCE and Fidelity Type: Results of Mixed-Design ANOVA 
 

Source df SS MS F p 

Within-Subject Contrasts      

      OSCE 1 379.745 379.745 131.971 <.001 

      OSCE*Fidelity Type 1 3.927 3.927 1.365 .256 

      Error (OSCE) 20 57.550 2.877   

Between-Subject Effects      

      Intercept 1 2886.594 2886.594 477.583 <.001 

      Fidelity Type 1 26.776 26.776 4.430 .048 

      Error 23 120.883 6.044   
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Figure 4. Mean Pre-OSCE and Post-OSCE Scores for High-Fidelity and Low-Fidelity 
 

Furthermore, the diagnostic accuracy of performing a cardiovascular screening 

with cardiac auscultations at pre-test and post-test for both simulation groups was 

calculated using excel. For the 4-station OSCE, the highest possible score that the 

participants could earn was 20 points. The average percent score for the high-fidelity 

group on the pre-OSCE assessment was 28.33% (5.66 points out of 20) and on the post-

OSCE assessment was 60.83% (12.16 points out of 20). The average percent score for the 

low-fidelity group on the pre-OSCE assessment was 23.5% (4.7 points out of 20) and on 

the post-OSCE assessment was 50% (10 points out of 20). Figure 5 displays the average 

scores of all participants for the pre-OSCE and post-OSCE for the high-fidelity and low-

fidelity group. All scores are reported as a percentage. 
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Figure 5. Diagnostic Accuracy: Average Score of Pre-OSCE and Post-OSCE for High-
Fidelity and Low-Fidelity Groups 
 

Heart sounds and fidelity type. To determine if the skill of identifying heart 

sounds through cardiac auscultation was influenced by fidelity type, the third measure 

was the Within-Subject Factor: pre-Heart Sound and post-Heart Sound and the Between-

Subject Factor: Fidelity type (high and low). Table 10 displays the descriptive statistics.  
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Table 10 

Descriptive Statistics: Pre- and Post-Heart Sound Means and Standard Deviations for 
Fidelity Type 
 

 Fidelity Type N Mean SD 

Pre-Heart Sound Low 

High 
Total 

10 

12 
22 

1.80 

2.08 
1.95 

1.549 

1.505 
1.49 

Post-Heart Sound Low 
High 

Total 

10 
12 

22 

5.46 
6.92 

6.14 

1.619 
1.165 

1.612 

Note: The heart sound identification assessment was out of 9 points.  

Table 11 displays the within-subject contrast of skill on identifying heart sounds 

through cardiac auscultation and its interaction with fidelity type. The analysis indicated 

that each participant’s skill on identifying heart sounds through cardiac auscultation 

improved significantly for both fidelity types (high and low) from pre-Heart Sound to 

post-Heart Sound assessment. All participants improved their skill of identifying heart 

sounds indicating that the three-hour intervention and the simulation intervention made a 

significant impact on individual’s clinical skill gained from before to after the 

intervention within their assigned group. Additionally, Table 11 shows if there was an 

interaction between the skill of identifying heart sounds that was gained for each 

individual and the fidelity type of the group they participated in. The analysis showed 

that the interaction between heart sounds and fidelity type was significant (p = .010). This 

indicates that something happened within the groups that influenced the amount of skill 

gained from pre-test to post-test assessment. Figure 6 displays a graphic representation of 

the mean scores of the pre-heart sound identification and post-heart sound identification 
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assessment for the high-fidelity and low-fidelity group. This figure will be further 

explained and interpreted in Chapter 5 of this dissertation.  

Additionally, Table 11 displays the between-subject effect of fidelity type (high- 

or low-fidelity). The analysis indicated that there was no difference between the high-

fidelity group and the low-fidelity group in terms of skill gained (p = 0.95). Neither group 

gained more skill when compared to the other group.  

Table 11 

Heart Sounds Identification and Fidelity Type: Results of Mixed-Design ANOVA 

Source df SS MS F p 

Within-Subject Contrasts      

      Heart Sounds 1 184.876 184.876 263.481 <.001 

      Heart Sound*Fidelity Type 1 5.603 5.603 7.985 .010 

      Error (Heart Sounds) 20 14.033 .702   

Between-Subject Effects      

      Intercept 1 698.182 698.182 196.671 <.001 

      Fidelity Type 1 10.909 10.909 3.073 .095 

      Error 20 71.000 3.1550   
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Figure 6. Mean Pre-Heart Sound Identification and Post-Heart Sound Identification 
Scores for High-Fidelity and Low-Fidelity 
 

Furthermore, the diagnostic accuracy of cardiovascular screenings with cardiac 

auscultations at pre-test and post-test for both simulation groups was calculated using 

excel. For the heart sound identification station, the highest possible score that the 

participants could earn on the heart sounds identification station was 9 points. The 

average percent score for the high-fidelity group on the pre-Heart Sound assessment was 

23.14% (2.08 points out of 9) and on the post-Heart Sound assessment was 76.85% (6.91 

points out of 9). The average percent score for the low-fidelity group on the pre-Heart 

Sound assessment was 20% (1.8 points out of 9) and on the post-Heart Sound assessment 

was 57.77% (5.199 points out of 9). Figure 7 displays the average scores of all 

participants for the pre-Heart Sound and post-Heart Sound assessment for the high-

fidelity and low-fidelity group. All scores are reported as a percentage.  
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Figure 7. Diagnostic Accuracy: Average Score of Pre-Heart Sound and Post-Heart Sound 
for High-Fidelity and Low-Fidelity Groups 
 

 After analyzing the specific scores of the low-fidelity group and the high-fidelity 

group it is noteworthy to mention the overall performance of participants on the pre-test 

and the post-test in terms of knowledge and diagnostic accuracy. These results are 

displayed in Figure 8 and will be further discussed in Chapter 5.  
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Figure 8. Knowledge and Diagnostic Accuracy: Average Score of Pre-Test and Post-Test 
of all Participants on all Three Dependent Variables 
 

Conclusion 

Research question 3 asked: “What is the difference between the levels of 

knowledge and skill acquisition attained through high-fidelity versus low-fidelity 

simulation-based instructional strategies?” Based on the statistical analysis, the level of 

cognitive and diagnostic reasoning knowledge acquisition attained was not significantly 

different between the high-fidelity and the low-fidelity group. On the contrary, specific to 

the four stations of the OSCE, the level of history-taking and clinical skill acquisition was 

found to be significantly greater in the high-fidelity simulation group. Both the skill 

acquisition attained of the history-taking and clinical skill and the identification of heart 

sounds with cardiac auscultations skill was significantly greater in the high-fidelity 

group. Both high-fidelity and low-fidelity simulation groups gained significant 

knowledge and skill during this continuing education course. The skills acquired on the 
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OSCE assessment were specifically greater for the high-fidelity group. The skills 

acquired through the last station in the OSCE on identifying heart sounds through cardiac 

auscultations was not different between the two groups; however, there was an 

interaction between scores and fidelity type which needs to be further interpreted.  

Additional Analysis 

The subsequent section describes the results of one additional analysis that was 

completed for more thorough information. The additional analysis did not answer the 

research questions directly but provided a deeper understanding and interpretation of the 

results, specifically in Chapter 5. A mixed-design ANOVA was performed to analyze one 

other between-subject variable. The dependent variables remained the same (Knowledge, 

OSCE, and Heart Sounds) and test-time (pre-test and post-test) was again utilized as the 

within-subject variable. The variable that was analyzed as the additional between-subject 

variables was previous experience with high-fidelity simulation (yes and no). 

Previous Experience with High-Fidelity Simulation 

Knowledge and previous experience with high-fidelity simulation. To 

determine if knowledge was influenced by previous experience with high-fidelity 

simulation, the Within-Subject Factor: pre-Knowledge and post-Knowledge, and 

Between-Subject Factor: Previous Experience with High-Fidelity Simulation (yes and no) 

were analyzed with a mixed design ANOVA. Table 12 presents the descriptive statistics.  
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Table 12 

Descriptive Statistics: Pre- and Post-Knowledge Means and Standard Deviations for 
Previous Experience with High-Fidelity Simulation 

 
 

Previous Experience 
With High-Fidelity 

Simulation 

N Mean SD 

Pre-Knowledge Yes 

No 
Total 

8 

13 
22 

17.88 

11.54 
13.95 

5.693 

3.643 
5.408 

Post-Knowledge Yes 
No 

Total 

8 
13 

22 

19.50 
17.00 

17.95 

5.127 
3.4440 

4.225 

 
Table 13 displays the within-subject contrast of knowledge and its interaction 

with previous experience with high-fidelity simulation. The analysis indicated that 

knowledge improved significantly for both groups from pre-knowledge to post-

knowledge assessment. All participants improved their knowledge indicating that the 

three-hour intervention and the simulation intervention made a significant impact on 

knowledge gained from before to after the intervention. Additionally, Table 13 displays 

that the interaction between knowledge gained and previous experience with high-fidelity 

simulation was significant (p = .022). This indicates that the amount of knowledge that 

was gained was significantly different between the two groups (previous experience with 

and without high-fidelity simulation). Knowledge was gained in both groups from pre-

knowledge to post-knowledge assessment and the amount of knowledge gained in the 

group that had no experience with high-fidelity simulation was greater. Figure 9 displays 

a graphic representation of the mean scores of pre-knowledge and post-knowledge 

assessment for participants with and without previous experience with high-fidelity 
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simulation. This figure will be further explained and interpreted in Chapter 5 of this 

dissertation.  

Additionally, Table 13 also displays the between-subject effect of previous 

experience with high-fidelity simulation (yes and no). The analysis indicated that there 

was a significant difference between the group with previous high-fidelity simulation 

experience and the group without previous high-fidelity simulation experience in terms of 

knowledge gained (p = .023). The group without previous high-fidelity simulation 

experience gained more knowledge when compared to the group with previous high-

fidelity simulation experience.  

Table 13 

Knowledge and Previous Experience with High-Fidelity Simulation: Results of Mixed-
Design ANOVA 

Source df SS MS F p 

Within-Subject Contrasts      

      Knowledge 1 124.352 124.352 21.180 <.001 

      Knowledge*Experience w/  
      HighSim 

1 36.447 36.447 6.208 .022 

      Error (Knowledge) 19 111.553 5.871   

Between-Subject Effects      

      Intercept 1 10758.019 10758.019 340.357 <.001 

      Experience w/ HighSim 1 193.352 193.352 6.117 .023 
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Figure 9. Mean Scores of Pre- Knowledge and Post- Knowledge Assessment for 
Participants with and Without Previous Experience with High-Fidelity Simulation 
 

Summary of Quantitative Findings 

 The purpose of the study was to determine the influence of simulation-based 

instruction strategies, high-fidelity and low-fidelity, on the knowledge and skill 

acquisition of ATs learning cardiovascular screening with cardiac auscultations. 

Additionally, another purpose was to identify the athletic trainers’ perceptions of their 

experiences learning through simulation. An explanatory sequential mixed methods 

research design was utilized.  

 The quantitative phase of this study was conducted to determine if knowledge and 

skill acquisition was influenced by low-fidelity simulation, by high-fidelity simulation, 

and if there was a difference in learning gains between the two groups. The results of the 

quantitative analysis revealed the following: 
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1. There were significant competence gains between pre-test and post-test scores 

when utilizing low-fidelity simulation as an instructional strategy. Score 

differences for all of the three dependent variables (knowledge, OSCE, heart 

sound identification) confirmed that low-fidelity simulation fostered cognitive 

and diagnostic reasoning knowledge as well as history-taking and clinical 

skills. The cognitive and diagnostic reasoning knowledge scores were 

obtained with the 31-item multiple choice exam. The history-taking and 

clinical skills scores were obtained through a four-station objective, 

structured, clinical exam (OSCE). The identification of heart sounds through 

cardiac auscultation scores were obtained through the last station of the 

OSCE.   

2. There were significant competence gains between pre-test and post-test scores 

when utilizing high-fidelity simulation as an instructional strategy. Score 

differences for all of the three dependent variables (knowledge, OSCE, heart 

sound identification) confirmed that high-fidelity simulation fostered 

cognitive and diagnostic reasoning knowledge and history-taking and clinical 

skills. The cognitive and diagnostic reasoning knowledge scores were 

obtained with the 31-item multiple choice exam. The history-taking and 

clinical skills scores were obtained through a four-station objective, 

structured, clinical exam (OSCE). The identification of heart sounds through 

cardiac auscultation scores were obtained through the last station of the 

OSCE.   



 

 107 

3. The analysis of cognitive and diagnostic reasoning knowledge and fidelity 

type indicated that knowledge improved significantly in both the high-fidelity 

and low-fidelity group; however, neither of the two groups gained 

significantly more knowledge when compared to the other. 

4. The analysis of the four-station OSCE to assess cardiovascular screening 

skills and fidelity type indicated that history-taking and clinical skills 

improved significantly in both the high-fidelity and low-fidelity group from 

pre-test to post-test assessment. Additionally, the gains were significantly 

larger for the high-fidelity simulation group when compared to the low-

fidelity simulation group.  

5. The analysis of the identification of heart sounds (the last station of the 

OSCE) and fidelity type indicated that cardiac heart sound identification skill 

improved significantly in both the high-fidelity and low-fidelity group from 

pre-test to post-test assessment. Additionally, for the within-subject contrast, 

there was an interaction between the individual scores of the participants and 

the fidelity type within the groups. Interpretations of what caused this 

interaction are going to be discussed in Chapter 5. Regarding the between-

subject analysis, neither of the two groups gained significantly more skill in 

identifying heart sounds when compared to the other. 

6. The analysis of cognitive and diagnostic reasoning knowledge and previous 

experience with high-fidelity simulation indicated that knowledge improved 

significantly in both the high-fidelity and low-fidelity group. The interaction 

between knowledge gained and previous experience with high-fidelity 
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simulation was also found to be significant. The group without previous 

experience with high-fidelity simulation gained significantly more knowledge 

when compared to the group that did have previous experience with high-

fidelity simulation. However, the group with previous experience with high-

fidelity simulation had a greater pre-test score when compared to the group 

without previous experience. Figure 9 displays the pre-test and post-test 

scores. 

Qualitative Findings 

 The purpose of the qualitative phase of this mixed methods study was to gain a 

deeper understanding of the athletic trainers’ perceptions of their experiences learning 

through simulation-based instructional strategies. Specifically, this phase of the study was 

focused on answering research question 4, “What are the athletic trainers’ perceptions of 

their experiences after learning through simulation-based instructional strategies?” This 

section includes a brief description of the interview participants followed by a description 

of the thematic findings. The findings are supported by quotes from interviews conducted 

during the qualitative phase of the study.  

Description of the Interview Participants 

  The interviewees for the qualitative phase of the study were drawn from the 

participants from the quantitative phase. As noted earlier, the participants were ATs who 

participated in the CPE course to obtain continuing education units. Before participating 

in the quantitative portion of this research, all participants were asked if they would be 

willing to participate in an interview about learning through simulation. Of the 22 

participants that indicated that they would be willing to participate in a follow-up 
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interview, 12 were actually interviewed.  

 The selection process involved in identifying whether a given participant was to 

be interviewed was based on the knowledge assessment, OSCE assessment, and heart 

sound assessment scores, as well as the fidelity group to which the participants were 

randomly assigned. After collecting the quantitative data and analyzing individual score 

differences, six participants (three from the low-fidelity group and three from the high-

fidelity group) with the least amount of difference between pre-test and post-test 

assessment were selected. Additionally, six participants (three from the low-fidelity 

group and three from the high-fidelity group) with the highest differences in scores 

between the pre-test and post-test assessments were selected for an interview. Table 14 

displays the participants’ assessment scores for all three analyses.  

  



 

 110 

Table 14 

Assessment Scores for Participants: Selection to Interview 

Participants ID 
Pre 

Knowledge 
Post 

Knowledge 
Pre 

OSCE 
Post 

OSCE 

Pre 
Heart 

Sounds 

Post 
Heart 

Sounds 
29 13 16 3 6 0 3 
*3 15 17 5 10 2 6 
*5 9 21 6 11 3 7 
*11 8 8 4 6 0 2 
15 14 18 5 10 4 6 
13 12 19 5 11 2 5 
19 10 14 5 10 0 5 
*21 13 11 3 9 2 6 
*27 26 25 8 14 4 7 
*25 7 15 3 13 1 5 
*4 19 20 9 13 4 7 
*6 19 22 4 14 1 7 
*12 9 14 3 12 1 6 
14 7 12 6 15 2 8 
*18 23 23 10 14 5 9 
20 12 18 4 9 0 6 
22 20 20 8 10 3 6 
*24 14 20 5 13 2 9 
*2 20 23 7 12 2 6 
26 14 18 5 10 3 7 
28 8 20 3 12 0 6 
30 10 17 4 12 2 6 

Note. All participants that were interviewed are marked with an *. Even numbered 
participants were part of the high-fidelity group. Odd numbered participants were part of 
the low-fidelity group. The highest possible scores to earn on the knowledge assessment 
was 31 points, on the 4-station OSCE was 20 points, and on the heart sounds 
identification station was 9 points. 
 
  Once the participants were identified, all ATs were contacted via e-mail invitation 

to request an interview (Appendix S). If a response was not received from a potential 

interviewee, a follow-up email was sent, and ultimately another participant was 

contacted. The process was repeated until twelve interviews were scheduled and 

completed. The average interview lasted 25 minutes. The resulting interview participants 

were ATs working in various clinical settings. Three interviews were conducted in a face-
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to-face setting and the remaining nine interviews were conducted over the phone.  

Research Question 4 

 Research question 4 asked “What are the athletic trainers’ perceptions of their 

experiences after learning through simulation-based instructional strategies?” In the 

interview transcripts, ATs reported a wide variety of perceptions of their experience 

learning through simulation. Upon analyzing the qualitative data, three major themes 

emerged. First, there was a clear indication that participants exhibited positive 

perceptions of learning through simulation-based instructional strategies. Second, the 

simulation experience during the pre-test and post-test assessment raised an awareness of 

the deficit of knowledge and skill of performing a cardiovascular screening with cardiac 

auscultations. Lastly, there were perceived differences between the effectiveness of high-

fidelity simulation and low-fidelity simulation. 

Theme 1: Positive perceptions of learning through simulation-based 

instruction. During the interviews, all ATs were asked, “Thinking of the simulation 

experience you just completed, what was that experience like for you?” In response to 

this question, it was found that the ATs perceived the experience as an eye-opening and 

re-learning experience, an informative and enjoyable experience, an interactive 

experience, and an activity that was directly applicable to real life. In addition, 

participants were asked about their most liked and least liked parts of the experience. The 

most liked components that were identified were the hands-on experience, specifically 

with Harvey® the simulator, and the reality of the scenario. The least liked components 

that were identified were the unknown simulation scenario, the long day, and how the 

computer lab low-fidelity experience was not interactive. Table 15 displays a sample of 
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the applied codes for theme 1, participants exhibited positive perceptions of learning 

through simulation-based instruction. The table illustrates the following: (a) the method 

of coding that was applied to the transcripts specific to selected interview questions; (b) 

the specific corresponding codes that were utilized; and (c) a sample of supporting 

quotes. 
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Table 15 

Samples of the Applied Codes–Theme 1: Participants Exhibited Positive Perceptions 

Interview 
Question 

Code Supporting Quotes 

What was 
this 
simulation 
experience 
like for you? 

Eye-opening 
& an 
opportunity 
to re-learn 
 

Participant 5: “I saw what I was lacking and going 
through the course and learning, re-learning all of the 
skills it made me feel comfortable to re-take the exam 
and really get that going. It was really beneficial.” 

 Informative 
& enjoyable 

Participant 18: “I thoroughly enjoyed it. I felt like that 
in my program I never did anything like that related to 
cardiology. In athletic training I have never done 
anything related to cardiology so it was really nice to 
have this aspect.” 
 

What did you 
like most 
about this 
experience? 
 

Interactive: 
Hands-on 
and 
Harvey® 

Participant 6: “(It) was pretty realistic with you know 
Harvey®, the heart sounds were great to hear and I 
actually also think that the educator/lecturer did a great 
job.” 
 
Participant 24: “In my opinion, that’s the best learning 
technique.” 
 

 Applicable 
to real world 
context:  
 
Realistic 
Scenario 

Participant 21: “Most CE courses are very lecture based 
and I actually would say I prefer simulation when it 
comes to certain things.” 
 
Participant 4: “I think it keeps everyone recent and adds 
to the tools we have in our toolbox. It is a great way to 
apply it. I have never done simulation during a CEU 
event so it was great.” 
 

What did you 
like least 
about this 
experience?  

Unknown 
scenario 

Participant 5: “I wish I would have known there was a 
simulation so I could have practiced but I guess that 
was the reason that we did that.” 

 No 
interaction 

Participant 17: “Computer station was frustrating for me 
to listen to those sounds alone. I would have preferred 
more interaction.”  
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 Eye-opening and an opportunity for re-learning skills. The simulation 

experience was perceived as an eye-opening experience because of the unexpected 

simulation practice. The participants did not know the specific content or how they would 

be assessed prior to participation. Additionally, the experience was perceived as an 

opportunity to re-learn important clinical skills that participants may have forgotten from 

when they previously learned about performing a cardiovascular screening. The 

following quotes describe the experience as eye-opening and as a chance for participants 

to re-learn forgotten information. During the interview, participant 25 stated, “It was 

definitely [an] eye opening [experience] because I realized I did not know as much 

[about] the heart conditions as you would normally think you do.” This participant 

unexpectedly realized the deficit in her skill level as she was exposed to simulation, 

specifically performing a cardiovascular screening. Similarly, participant 5 provided a 

deeper look into his thought process by stating: 

Going into it I was not expecting that. I was not expecting going in and right off 

the top start screening someone. That threw me off guard… then going through it, 

I started like questioning myself a lot; I was like “man… I have not done this in a 

long time and I was like screwing up over here.” 

Participant 5 was taken aback by this simulation experience as illustrated by his 

statement. He did not think that he would have to perform a cardiovascular screening 

with cardiac auscultation upon arrival at the CPE course. Furthermore, he acknowledged 

that the skills he was asked to perform were skills he had to re-learn due to infrequently 

performing cardiovascular screenings with cardiac auscultations in his clinical setting. 

Participant 4 also perceived the experience as eye-opening when stating that, “at the 
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beginning it was nerve wracking and I said ‘ahhh I should have known that’ but it was 

good because it helped me identify what I need to brush up on.” This statement confirms 

that cardiovascular screenings with cardiac auscultations are infrequently practiced in her 

clinical setting; therefore, this experience provided her with an opportunity to re-learn 

valuable clinical skill through ‘brushing-up’ (deliberate practice) on what has been 

forgotten.  

 Informative and enjoyable experience. As noted above, ATs perceived the 

experience as eye-opening and as an opportunity for them to re-learn valuable clinical 

skills. Furthermore, some participants found the experience to be very informative in 

providing them with useful skills relevant to their clinical practice. Learning through 

simulation provided participants worthwhile criticism on the abilities they already 

possessed. Additionally, it fostered deliberate practice opportunities for participants to 

put their skills to use while enjoying the nature of the simulated learning environment.  

 Participant 3 stated, “I truly enjoyed the experience. [The] cardiovascular system 

tends to be overlooked and it was great to get more in-depth information.” This quote 

highlights that learning through simulation was perceived as gratifying whilst teaching 

information in a more detailed way as previously learned in school. Participant 12 also 

expressed this by stating, “I enjoyed it. I did not know what I was getting into. Pretty 

much it was a new experience and I was open to it. I definitely learned a lot.” This CPE 

course and the utilization of simulation-based instructional strategies were perceived as 

worthwhile and useful. This highlights that CPE courses with simulation can create 

educational experiences that provide the participants with information that is utilizable 

and beneficial to their clinical scope of practice.  
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Interactive experience. Generally, the simulation experience was perceived as 

interactive and participants appreciated this approach, which was unlike a traditional 

continuing education course. The simulation as part of this CPE course provided 

opportunities for the participants to respond to a situation that they may encounter in their 

clinical practice such as performing a cardiovascular screening with cardiac auscultation. 

Participant 18 stated:  

I think [simulation] brings a different aspect to continuing education because 

usually continuing education courses do not have something like that. I liked how 

it was broken up. It was a lecture and then a lab component, back and forth. We 

got to interact with other students, very hands-on; it was not just [a] full out 

lecture. 

This quote highlights the interactive nature of this simulation experience. The participant 

was able to fully immerse herself in the experience and learn by collaborating with a 

simulator as well as with other participants. She was involved in a way that engaged her 

actively and transitioning from lecture to lab aided her in the transfer of theoretical 

knowledge and skill to clinical practice. In addition, participant 6 benefited from the 

experience and described that by stating:  

It was very interactive and I believe that that interaction facilitated my learning 

because I benefit more from seeing something after we spend time talking about it 

[versus] just hearing about it. I think it is a great way to learn and especially as a 

clinical professional you kind of need to learn in that manner because you know 

you cannot just read about something and then go onto the field and expect to be 

able to do it after you just read. So simulation helps. 
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The nature of simulation-based instruction can recreate environments that provide the 

learner with opportunities to actively interact with others, engage in dialogue, and 

deliberately practice important clinical skills. The transfer of skill into the clinical 

environment is more efficient when learning by responding to situations versus reading 

about hypothetical situations as illustrated by the aforementioned quote. 

During the interviews, all ATs were asked, “What did you like most about this 

simulation learning experience?” As displayed in Table 15, one of the most liked 

components of the experience was the interactive nature of learning through stimulation. 

These interactive practices included hands-on learning and specifically the positive 

interactions with Harvey®, the Human Patient Simulator. Participant 4 perceived her 

most liked part of the experience as, “have[ing] the opportunity to be hands-on with the 

learning experience I think is the best way for me to learn than just learning through and 

out of the text book.” Interacting in a hands-on manner requires the learner to actively 

touch and manipulate their environment, in this CPE course the participants were able to 

engage and practice on real individuals as well as with simulators. Participant 24 

validated this point by stating that her most liked part was, “the hands-on experience,” for 

participant 27 it was also “hands-on practice” and participant 21 stated, the “hands-on 

[was] what I liked most about it.” 

The simulated environment permitted active personal involvement and direct 

practical experience that is transferable to real clinical settings. The positive interaction 

some participants had with Harvey® is what actively permitted them to be engaged with 

their hands. Participant 4 stated her most liked part of the experience as, “being able to 

get my hands on the Harvey® model.” Additionally, participant 3 stated, “Harvey®, I 
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thought it was really cool. [I] wished we had that when I was in school.” Learning in this 

CPE course occurred on all assessments, as confirmed by the findings derived from the 

quantitative analysis; however, the skills gained as measured by the OSCE assessment 

were statistically significantly higher for the high-fidelity group when compared to the 

low-fidelity group as displayed in Table 9 and Figure 4. This perhaps is due to the active 

engagement of participants in the high-fidelity simulation group. All participants engaged 

with Harvey® during the pre-test and post-test assessment but the additional work with 

Harvey® may have yielded such results. The perceptions are accurate based on the 

significantly greater learning gains of cardiovascular screenings with cardiac 

auscultations as measured by the OSCE assessment. 

On the contrary to positive interactive perceptions, participants were asked to 

identify their least liked component, which in this case were reported to be no interaction, 

specifically from the low-fidelity group participants. The low-fidelity simulation 

participants completed a series of websites on a computer and even though learning gains 

were significant, the high-fidelity group gained significantly more skill as confirmed by 

the results of the quantitative data analysis. Therefore, the perceptions of participants 

identifying the low-fidelity experience to be lacking interaction can be validated by 

quantitative data results. Participant 25 stated that the “computer lab was the worse, I 

don’t really learn that way.” Participant 27 agrees by stating that the least liked part was 

“the time in the computer lab. We had to do it on our own, I prefer the hands-on. I went 

through it about three times.” As highlighted here, the low-fidelity computer screen-

based simulation was the participants’ least favorite part primarily because of the absence 

of actively interacting with the information. Those participants who engaged in the high-
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fidelity group did not note least liked components except the length of the day. On 

average the participants were on site for 6–8 hours. 

Application to real-life context. Clinical practice in the real-life context of ATs is 

a very hands-on process. The real-life clinical setting requires ATs to perform clinical 

skills on real patients. Practicing clinical skills through simulation-based instruction, 

specifically high-fidelity simulation, permits the learner to apply the skills they learned in 

a safe environment with no harm to real patients. Therefore, simulation creates 

environments for clinicians to deliberately practice skills for situations that they may 

encounter in their real clinical setting. Participant 4 articulated that learning through 

simulation is applicable to real-life contexts by stating:  

I think learning through simulation is a great way to apply what you learned in the 

classroom, it is a great way to get practice and to get ready for the real world... it 

is about learning how to apply [clinical skills] and once you’re able to understand 

how you can apply it then you can do whatever you want with the information. 

As noted in this quote, deliberately practicing authentic scenarios through simulation 

provides an opportunity to engage in experiential learning which narrows the gap 

between theory and practice. Participant 27 stated, “I think [simulation] is very beneficial 

because with it, you are able to simulate something more closely to something we may 

actually encounter in the field.” Practicing skills that are not going to be encountered in 

the real-world context will not teach the necessary knowledge, skills, and abilities ATs 

need in their clinical practice. Therefore, simulating real environments creates a risk free 

environment for clinicians to practice and perhaps more effectively transfer the 
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knowledge, skills, and abilities into the clinical setting. This realistic scenario was 

another aspect that participants reported as a most liked component. Participant 5 stated:  

I liked the different stations, you know, and going through the different stations... 

it made you think of it that way, like whenever we do cardiac assessment to do it 

in that way and to do it in that order. That really helped me out. 

Utilizing the OSCE provided the participant an opportunity to execute the skills in a 

sequential manner, which will increase their retention of the knowledge and skills, as 

illustrated in this quote.  

On the other hand, participants were asked to identify their least liked component, 

which in this case was reported as wishing they would have known the scenario ahead of 

time. Participant 21 stated: 

The fact that I was asked to do things that I did not know about. As an example, 

one of the scenarios asked me to place the stethoscope [on] certain areas and 

perform the [auscultation] patterns. Also, identifying [the heart noises] was 

another part that I felt uncomfortable with. The second room for the physical 

section I did not do everything either because I did not know. And then they told 

me I cannot do anything orthopedic [assessments] and I was like what [emphasis 

added]. I was like, what am I supposed to do?  

This quote highlights the gap of knowledge and skill specific to cardiovascular screenings 

with cardiac auscultations, which was also identified in the quantitative data analysis. As 

a group, participants had a very low percent of clinical accuracy at pre-assessment 

(Figure 8), which is what made this particular participant feel uncomfortable. The fact 

that he was asked to perform skills he ‘did not know about’ makes it clear that he did not 
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know how to perform the skill. In a real clinical setting the AT does not have time to 

practice the necessary skills and abilities for performing a comprehensive cardiovascular 

screening before actually performing it on patients. In the case of sudden cardiac death 

the patient could have been dead. Understandably, the participant may have preferred to 

know what the scenario would be before completing it, but that is not always the real-life 

contexts for any AT. 

Theme 2: Pre-test and post-test raised awareness of deficit in knowledge and 

skill. During the interviews, all athletic trainers were asked: “How do you think you 

performed on the pre-test?” and “How do you think you performed on the post-test?” 

Since research question number four investigated the perceptions of ATs learning 

through simulation, the perceived performance on the pre-test and post-test, which 

included the multiple choice exam and the OSCE, was reported specifically based on the 

answers given about the OSCE. In response to these questions, it was found that the ATs 

perceived their performance on the pre-test to have been poor, except on the history-

taking station of the OSCE. Additionally, they perceived that they forgot a lot of 

information and they felt nervous and uncomfortable with the information during the pre-

test. In response to the post-test question, participants perceived improvements in their 

performance and their confidence in executing a cardiovascular screening with cardiac 

auscultations. Additionally, they reported that they perceived it to be an exhausting 

experience since it was a long day. Table 16 displays a sample of the applied codes for 

theme 2, pre-test and post-test assessment raised an awareness of participants’ deficit in 

knowledge and skill. The table illustrates the following: (a) the method of coding that 
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was applied to the transcripts specific to selected interview questions; (b) the specific 

corresponding codes that were utilized; and (c) a sample of supporting quotes.  

Table 16 

Samples of the Applied Codes–Theme 2: Pre-Test and Post-Test Assessment Raised 
Awareness of the Deficiency in Knowledge and Skill 

Interview Question Code Supporting Quotes 

How did you 
perform on the pre-
test? 
 

Poor performance, 
Nervous, Forgot a lot 
information 

Participant 5: “I have not seen it since 
school, as a student it was really different, 
seeing it again now was essential. We 
learned it as a student but never had to use it 
and then I realized how much I have 
forgotten from what I learned in school. I 
can use this skill so I am motivated to learn 
it because there can be a real patient with 
cardiac abnormalities and I can help them. 
When we are in school that sometimes is 
not so obvious.” 
 

 History station went 
good 

Participant 12: “The history I honestly think 
I did very well on.” 

How did you 
perform on the 
post-test? 
 

Improved Participant 21: “I believe I did a lot better. I 
am not a really good test taker. That was 
one of my issues when I was in college, I 
am more hands-on. Test taking, I was not 
very good but I still feel like I did a lot 
better than the first one.” 
 

 Improved confidence Participant 27: “I think it was a great 
opportunity to practice something that I had 
learned (in school) and increase my 
confidence to be able to do it on an actual 
patient.” 
 
Participant 4: “I felt pretty confident in 
being able to say whether something was 
normal or abnormal” 
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Perceived pre-test performance. The pre-test was completed by all participants 

and served the purpose of determining the baseline knowledge and skill level of each 

participant. The reported perceptions from the participants were the poor performance on 

the pre-test, the nervousness that it stimulated, the fact that they forgot a lot of 

information, and that the history-taking portion was the easiest part.  

Poor performance and nervousness. Specifically, to poor performance, 

participants 2 and 12 mentioned their perceived poor performance on the pre-test. 

Participant 24 stated his performance on the pre-test to have been “very bad.” Participant 

3 and 6 just reported “poorly” when asked the aforementioned question. The perceived 

poor performance on the pre-test is indicative of the deficit of knowledge and of skill 

when performing a cardiovascular screening with cardiac auscultations. As confirmed in 

the quantitative data analysis, the pre-test means scores for all three assessments were 

low (Figure 3, Figure 4, and Figure 6). Additionally, the newfound awareness of the 

participants’ deficit in knowledge and skill stimulated nervousness in their clinical 

ability. Perhaps the participants obtained a more realistic idea of their low diagnostic 

accuracy of completing a comprehensive cardiovascular screening and identifying heart 

sounds as confirmed by the results of the quantitative data analysis, which is displayed in 

Figure 5 and Figure 7. Participant 3 said, “I think I was nervous, which affected my train 

of thought.” The pre-test stimulated an anxiety that influenced diagnostic reasoning 

knowledge and history-taking and clinical skills as illustrated by this quote.  

The nervousness and the realization of the deficit of knowledge and skill was 

described by participant 4 as she proclaimed that “parts of it I felt comfortable with ... 

Other parts I was not comfortable with since I have not recently looked at things in terms 
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of cardiac auscultations … I kind of felt a little shaky.” This quote highlights that 

performing a comprehensive cardiovascular screening with cardiac auscultation is a skill 

that is not frequently utilized by ATs in daily practice. Participant 12 stated, “I think 

when I first went into the blind simulation… I just did not know what I was supposed to 

be identifying so I was getting nervous trying to diagnose which was not what I was there 

for.” The blind simulation is similar to a patient walking into the clinical setting of an 

AT. As mentioned above, there is no time to practice skills once the patient arrived. The 

aforementioned quote highlights that the participant was nervous to diagnose because of 

the deficit in knowledge and skill as identified by the pre-test. The perceived nervousness 

was also validated by participant 6 when she said, “we did not actually have to identify 

the exact abnormality but rather know what is normal and abnormal. Once I knew that, it 

was less stressful and I was less nervous.” In addition, the results of the quantitative data 

analysis confirm that these perceptions are accurate based on the low scores participants 

received on their pre-test.  

Comfort with history-taking portion. One of the parts that participants did feel 

comfortable with during the pre-test was the history-taking portion. Participant 2 stated, 

“on the pre-test I was most comfortable with the history. I do it regularly with all 

patients.” Athletic trainers are regularly questioning their patients on the history of the 

injury to obtain clinically relevant information specific to the patients’ complaints. The 

nature of the profession requires ATs to interact with patients and ask the right questions. 

Participant 18 stated:  

The history station was the easiest part. I mean as athletic trainers we are used to 

taking history’s but I don't think we every geared it towards the cardiovascular 
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history so I kind of knew questions to ask because it was more of the knowledge I 

had been given recently in PA [physician assistant] school.  

Asking broad history questions is a skill that ATs are proficient in but, as illustrated by 

this quote, the specific cardiovascular questions may need more training. These 

perceptions are perhaps accurate based on the results of the quantitative data analysis, 

which found that the pre-test scores of the OSCE-assessment were low (Figure 4). 

Furthermore, Participant 21 confirms the nature of the athletic training profession by 

stating, “history taking is something that is so second nature as an athletic trainer because 

I do it all the time, that was the easiest station.” Contrary to the quote by participant 18, 

participant 21 felt very comfortable even with cardiovascular history. Participant 4 said, 

“The history taking portion I felt pretty confident with during the pre-test. I did good 

making sure to ask all the history questions, the family history questions, and [questions 

on] previous diagnoses of anything.” This study found mixed perceptions of ATs on their 

ability and comfort level of asking appropriate cardiovascular history questions. Based on 

the quantitative data on the OSCE, more training could be warranted.  

Perceived post-test performance. The post-test was also completed by all 

participants and served the purpose of identifying if knowledge and skill acquisition 

occurred. The reported perceptions specific to the post-test were positive. Most 

participants reported that they improved their skill, improved their confidence, and 

admitted that they were mentally exhausted after the day. As discussed previously, there 

were significant gains in knowledge and skill specific to performing a comprehensive 

cardiovascular screening with cardiac auscultations as assessed on all three post-test 

assessments (knowledge, OSCE, and heart sound identification). 
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 Improved skill. When asked about their performance on the post-test participant 

18 stated, “the post-test I think I did 10 times better.” This statement is supported by the 

results of the quantitative data analysis that found statistically significant improvements 

in participant performance on the post-OSCE and the post-assessment of identifying heart 

sounds for both fidelity groups (Figure 4 and Figure 6). Participant 3 noted, “I think I did 

good. I applied the techniques that were taught and reviewed during the lab.” This quote 

highlights that the objectives of the intervention facilitated participants in learning the 

correct information to perform better on the post-test. Participant 2 stated, “on the post-

test I did better. Specifically, I did better in the auscultation room and the second station, 

the physical exam room.”  This perception is supported by the results of the quantitative 

data analysis that found the post-test scores to be significantly higher for identifying heart 

sounds when compared to the pre-test scores for both fidelity groups (Figure 6). 

Additionally, the diagnostic accuracy of identifying heart sounds significantly increased 

as displayed in Figure 7.  

Increased confidence. Another perception of the post-test was the participants’ 

increase in clinical confidence. Participant 4 stated, “I definitely felt more confident.” 

Participant 5 said, “What I learned in the course made me more comfortable with what I 

was doing and selecting. I became more confident.” Participant 12 noted, “At first I think 

I had low confidence in simulation. But afterwards I feel more confident. I love 

simulation and I would definitely enjoy it. It is my favorite part.” Participant 11 also 

echoed this perception by stating, “very confident” when asked about her perceived post-

test performance.  
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 Tired. A common response to the least liked part of the simulation was the length 

of the day. In combination with the post-test performance, participants indicated that they 

improved their skill and increased their confidence but experienced fatigue and 

exhaustion due to the length of the day. Participant 6 stated that, “I performed much 

better but my brain was fried.” Additionally, participant 27 said, “I was tired and fatigued 

at the end.” Participant 18 noted, “it was a long day and we were all kind of tired. At the 

end, the final flow for the simulation, it took a little longer than expected.” As already 

mentioned, the average time of participants to be on site was 6–8 hours.  

Theme 3: Perceived effectiveness of high- and low-fidelity simulation. During 

the interviews, all athletic trainers that participated in the low-fidelity simulation were 

asked, “Knowing what you know now, how could the online computer screen-based 

simulation experience be changed.” Additionally, “What were your feelings about 

engaging with Harvey® during the pre-test and post-test?” and “What are your thoughts 

about transferring the learned information from the online computer screen-based 

simulation to Harvey® for the post-test?” During the interviews, all ATs that participated 

in the high-fidelity simulation were asked, “What were your feelings about engaging with 

Harvey®?” Table 17 displays a sample of the applied codes for theme 3, perceived 

effectiveness of high-fidelity and low-fidelity simulation. The table illustrates the 

following: (a) the method of coding that was applied to the transcripts specific to selected 

interview questions; (b) the specific corresponding codes that were utilized; and (c) a 

sample of supporting quotes. 
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Table 17 

Samples of the Applied Codes–Theme 3: Perceived Effectiveness of Learning Through 
High-Fidelity and Low-Fidelity Simulation 

Interview 
Question 

Code Supporting Quotes 

Low-Fidelity 
Simulation in 
Computer Lab 

Self-learning 
and repetitive, 
yet enjoyable 

Participant 3: “I don't think anything needs to 
be changed. It was good the way it was.” 
 

 Not hands-on 
catalyzed zoning 
out 

Participant 11: “Make the computer lab more 
interactive.” 

 Transferability 
to Harvey® 

Participant 2: “There may be some potential 
for someone learning from the computer to 
transfer it to Harvey. I think it is more 
something that if you do it on people then it is 
better then listening on a computer.”  

High-Fidelity 
Simulation–
Interaction with 
Harvey® 

Abnormal Vs. 
Normal 

Participant 2: “The fact that you can replicate 
conditions such as cardiac sounds or any other 
condition is important” 
 
Participant 18: “it [high-fidelity simulation] 
gives another aspect to learning the abnormal 
condition and better prepares the student for 
the real life patients.” 

 Harvey® Participant 2: “I was surprised with how much 
technology is available to teach such skills as 
cardiovascular sounds. Or even other medical 
condition.” 
 
Participant 4 “Harvey® is great.” 
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Perceived limitations in the effectiveness of low-fidelity simulation. The low-

fidelity simulation interviews acknowledged that learning through low-fidelity 

stimulation was identified as a self-learning experience that was repetitive, yet enjoyable. 

Its weaknesses were that it was neither interactive nor fostered hands-on engagement. 

Additionally, there was some transferability of information, yet only to one specific 

OSCE station. 

 Self-learning and repetitive, yet enjoyable. The low-fidelity simulation 

intervention was perceived by the participants as an environment for self-learning. The 

participants were required to be self-directed as they worked through the provided 

websites in the computer laboratory. Participant 27 describes her perception of self-

directed learning by stating, “I think for what it is, being self-learning, I think it was 

good.” Participant 21 said, “it was new for me. Personally it was wonderful. It is a good 

way to learn. I liked it and I enjoyed it.” In regards to the repetitiveness of the 

information, participant 27 also commented, “for what it was it was fine but it was just a 

little repetitive for me.” The participants in the low-fidelity group were given no specific 

instruction on the number of times they should move through the websites. They were 

only encouraged to continue to engage with the computer websites until time was over. 

As noted by participant 21 who said, “We had plenty of time, personally even a little too 

long. I went through the websites like three times.” Participant 25 noted, “listening to the 

different kind of beats [the information] gets repetitive from [web]site to [web]site.” 

 Perceived lack of hands-on engagement catalyzed absent-minded behavior. The 

low-fidelity simulation intervention was perceived as neither very hands-on nor 

interactive. Participant 25 suggested, “Maybe add questions to be a little more involved 



 

 130 

because going through everything and just kind of listening made me kind of personally 

start to zone out… I don't do well on computers.” The self-directed nature of the low-

fidelity computer screen-based intervention was perceived as an environment that caused 

a low level of attentiveness as described by this quote. Participant 5 indicated, “learning 

on the computer is not the same as hands-on.” Perhaps the participant was frequently 

distracted by his mind wandering that caused him to not stay focused on the task at hand. 

This quote illustrates that he would stay more focused during hands-on interactions with 

the information such as experienced during the pre-test and post-test. To highlight the 

absent-minded perception of this participant it is noteworthy to state that he did not even 

remember that he participated in the low-fidelity simulation intervention when he was 

interviewed. He continued on by saying, “I am more of a hands-on person so I definitely 

learned more during the lecture portion.” Regardless of the aforementioned perceptions, 

learning still occurred in the low-fidelity group as demonstrated by the results of the 

quantitative analysis.  

 Transferability to Harvey®. Some participants specifically noted the 

transferability of the low-fidelity intervention to the Harvey® simulator, which was used 

during the pre-test and post-test assessment. Participant 27 noted, “I think it was fair. The 

time in front of the computer was transferable only to one of the rooms for the OSCE, it 

was very specific to heart sounds and that was it.” The low-fidelity intervention in the 

computer lab required participants to listen to heart sounds by following a provided 

sequence of websites; therefore, the transferability was specific to the OSCE station that 

required participants to identity heart sounds. Participant 5 said the computer lab activity 

was transferable to “the last room of the OSCE because she made us listen to and identify 
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the heart sounds.” As discussed previously, there were significant learning gains for the 

participants of the low-fidelity group indicating that the method of delivery was effective 

and necessary due to the low pre-test scores identified through the quantitative analysis.  

Perceived strengths in the effectiveness of high-fidelity simulation. It was found 

that the ATs perceived the experience engaging with Harvey® as a really positive one as 

well as a great opportunity to practice the identification of normal versus abnormal heart 

sounds.  

 Normal versus abnormal clinical findings. The high-fidelity intervention group 

was composed of 10 participants who engaged with Harvey® as they were asked to 

practice their cardiovascular screening skills. One of the noteworthy findings was the 

ability to utilize Harvey® and identify the abnormal heart sounds. Participant 4 

confirmed this by stating, “I think Harvey® is a great way to learn what is normal and 

what is abnormal. [E]specially with the cardiac heart sounds… I think Harvey® was 

great in teaching us. He is a great tool.” The likelihood to always practice on patients that 

present with abnormal clinical findings is less likely due to the strain this could have on 

the actual patient. Therefore, Harvey® is a great tool to practice abnormal clinical 

findings because there is no harm to any real patients. Participant 18 also noted: 

I think the simulator [is] an amazing tool just because you actually… you know it 

is the abnormal, we can practice on each other all we want but unless there is 

something abnormal we are really not going to get a feel or really understand 

what it sounds like so I think it was really good to be able to use that. 

This quote highlights the importance of practicing the abnormal clinical findings through 

deliberately practicing in authentic environments such as with Harvey® to ensure 
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acquisition of clinical skills that ATs may need to apply in real-life settings. The results 

of the quantitative data analysis determined that the high-fidelity group obtained 

significantly more skill (Figure 4), perhaps due to the real-life interaction with Harvey®. 

 Positive interaction with Harvey®. The Human Patient Simulator, Harvey®, was 

perceived by participant 6 as, “very life-like,” and the interaction with Harvey® as very 

positive. Participant 12 noted, “At first I felt like it was a machine. After she [instructor] 

explained, it made a lot of sense. I liked it a lot.” Participant 12 also noted that something 

that made her appreciate the instructor more was, “her [interaction] with Harvey®, she 

knew how to work the mannequin, which makes it a better utilize[ed] resource. So you 

can tell she knows what she is doing.” If the facilitator of learning would have had less 

knowledge and ability in utilizing Harvey® effectively the learning could have been less 

because the simulator is a machine, as illustrated by the aforementioned quote. 

Participant 24 stated, “that [interaction with Harvey®] was the best part. It was really 

cool being able to hear the different sounds and practice getting the proper positioning for 

listening to the heart.” This quote highlights that utilizing Harvey® changes the practice 

scenario to a more real-life scenario thereby providing participants the opportunity to 

practice clinical skills that are relevant to their clinical setting. Participant 4 said:  

Being able to get my hands on the Harvey® model and being able to work in 

groups like that and hav[ing] the opportunity to be hands-on with the learning 

experience I think is the best way for me to learn than just learning through and 

out of the text book 

Harvey® has served a great purpose for this participant and has provided her with 

deliberate practice to refine her clinical skills. As already discussed, the results of the 
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quantitative data analysis revealed that the participants in the high-fidelity group gained 

significantly more skill when compared to the low-fidelity group. 

Chapter Summary 

 The quantitative phase of this study was conducted to determine if knowledge and 

skill acquisition were influenced by a low-fidelity simulation and by a high-fidelity 

simulation, and if there were differences in learning gains between the two groups. The 

first analysis acknowledged that low-fidelity simulation significantly fostered cognitive 

and diagnostic reasoning knowledge as well as history-taking and clinical skills. The 

second analysis acknowledged that high-fidelity simulation significantly fostered 

cognitive and diagnostic reasoning knowledge as well as history-taking and clinical 

skills. The third analysis acknowledged that participants in either high-fidelity or low-

fidelity simulation significantly acquired cognitive and diagnostic reasoning knowledge. 

In terms of knowledge, neither group gained significantly more cognitive and diagnostic 

reasoning knowledge; therefore, there was no difference in gain between fidelity types. 

The fourth analysis acknowledged that the participants in the high-fidelity simulation 

group acquired significantly more cardiovascular screening skills during the OSCE when 

compared to the low-fidelity simulation group. The fifth analysis acknowledged that the 

high-fidelity and the low-fidelity simulation groups improved significantly in their heart 

sounds identification skill. Additionally, there was an interaction of the within-subject 

mean scores and fidelity type indicating that something happened within the group that 

caused an interaction with fidelity type. Neither group performed better when compared 

to the other, but something happened within the groups.  
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In addition to the previously mentioned results, previous experience with high-

fidelity simulation was investigated to see if it would influence knowledge and skill 

acquisition. The last analysis acknowledged that those participants that reported having 

previous experience with high-fidelity simulation had a greater pre-test mean score on the 

knowledge assessment when compared to the group without previous simulation 

experience. Both groups acquired significant knowledge; however, those without 

previous experience had more gains since their pre-test mean scores were lower.  

The results of the qualitative analysis revealed the following three themes: The 

first theme that emerged was a clear indication that participants’ exhibited positive 

perceptions of learning through simulation-based instructional strategies. The most 

positive perceptions were that the simulation experience was an eye-opening experience 

and an opportunity to re-learn what was forgotten. Additionally, the simulation 

experience was perceived as having been enjoyable, interactive (especially with 

Harvey®), and applicable to real-life contexts because of the reality of the simulation 

scenario. The least positive perceptions of participants were the long day, the lack of 

interaction in the low-fidelity intervention group, and the absence of knowing the 

specifics of the simulation scenario ahead of time. 

The second theme that emerged was the simulation experience during the pre-test 

and post-test assessment raised an awareness of the deficit of knowledge and skill of 

performing a cardiovascular screening with cardiac auscultations. The deficit in 

knowledge and skill is supported by the results of the quantitative data analysis that found 

that there was an overall low pre-test score on all three assessments (Knowledge, OSCE, 

and Heart Sound identification). It was identified that the pre-test performance was 



 

 135 

perceived as poor, except for the history-taking station of the OSCE. Participants reported 

that they forgot a lot of information and felt nervous about performing the pre-test. This 

is also supported by the results of the quantitative data analysis as pre-test scores and 

diagnostic accuracy was low. Regarding the post-test, the participants perceived their 

performance and confidence in executing cardiovascular screening as having greatly 

improved. Results of the quantitative data analysis confirms that scores at post-test 

significantly improved for both fidelity groups, which in this case is supported by the 

qualitative findings as well. Participants also perceived the day to be very long and 

therefore described the course to be an exhausting experience. 

Lastly, the third theme that emerged was the perceived differences between the 

effectiveness of high-fidelity simulation and low-fidelity simulation. As previously 

discussed, both fidelity groups gained significant amounts of knowledge and skill. The 

participants of the low-fidelity simulation intervention perceived this experience as a self-

learning and repetitive, yet enjoyable, experience. The weaknesses of the low-fidelity 

intervention were that it was not very interactive and lacked hands-on engagement. These 

perceptions can be explained by the results of the quantitative data analysis that revealed 

that low-fidelity simulation did not yield greater learning gains. The participants of the 

high-fidelity simulation intervention perceived the ability to practice normal versus 

abnormal clinical findings (heart sounds) on Harvey® very positive. In addition, the 

results of the quantitative data analysis confirm these perceptions because the high-

fidelity intervention group gained significantly more skill when compared to the low-

fidelity simulation intervention group.  
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In the next chapter, the quantitative and qualitative findings will be further 

discussed. Additionally, the significance of the findings and their implications in the field 

of athletic training will be discussed. Furthermore, recommendations for future research 

will be provided.
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CHAPTER 5. DISCUSSION, IMPLICATIONS, AND RECOMMENDATIONS 

This study’s purpose was to assess the influences of simulation-based 

instructional strategies on the knowledge and skill acquisition of athletic trainers (ATs) 

participating in a continuing professional education (CPE) course. The topic chosen for 

the CPE course was specific to teaching ATs the knowledge and skills necessary to 

perform a comprehensive cardiovascular screening with cardiac auscultations. High-

fidelity and low-fidelity simulation were chosen as the instructional methods because 

these strategies have been identified as successful approaches in the acquisition of 

clinical knowledge and skills by healthcare professional trainees (Ackermann, 2009; 

Bonnetain et al., 2010; Botezatu et al., 2010; Fraser et al., 2009; McGaghie et al., 2010; 

Shinnick et al., 2012).  

Additionally, simulation has been found effective specific to facilitating skill 

acquisition of cardiac auscultations (Birdane et al., 2012; McKinney et al., 2013). 

Furthermore, little research exists on simulation-based instruction and its utilization in 

CPE in general (McGaghie et al., 2009), and specifically of its use with ATs. This 

chapter will discuss the quantitative and qualitative findings of this investigation. Next, it 

will offer an explanation of the findings in terms of the three qualitative themes that 

emerged following data collection. Lastly, this chapter will offer implications, 

recommendations, and suggestions for future research.  
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Response to the Research Questions 

Two simulated environments (McGaghie, 2008; McKinney et al., 2013), high-

fidelity and low-fidelity, were designed to identify how either method affected ATs’ 

acquisition of cognitive and diagnostic reasoning knowledge, history-taking and clinical 

evaluation skills, and specifically heart sound identification skills specific to preventing 

sudden cardiac death. Additionally, this study set out to obtain deeper insight into the 

perceptions of ATs as they learned through simulation-based instructional strategies 

during a CPE course. Solidifying this knowledge and developing the related clinical skills 

associated with it are critical to preventing sudden cardiac death.  

The study’s design was an explanatory sequential mixed methods research design. 

For the quantitative portion, a demographic survey with a link to the ATLAS tool, a 31-

item multiple choice exam, and an objective, structured, clinical exam (OSCE) were 

administered to 22 ATs at a one-day CPE course. For all quantitative tests, the three 

dependent variables that were analyzed were knowledge, cardiovascular screening skills, 

and cardiac heart sound identification by test-time (pre-test and post-test). In part, this 

study sought to answer the following research questions: 

Research Question 1: What Levels of Knowledge and Skill Acquisition are Fostered 

by Low-Fidelity Simulation-Based Instructional Strategies? 

Research Question 2: What Levels of Knowledge and Skill Acquisition are Fostered 

by High-Fidelity Simulation-Based Instructional Strategies? 

 For research question 1, the results of the paired t-tests analyses revealed that 

diagnostic reasoning knowledge, history-taking and clinical examination skills, and heart 

sound identification skills significantly improved with low-fidelity simulation from pre-
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test to post-test. This finding augments the literature on self-guided computer screen-

based simulation with low-fidelity as an effective strategy to teach clinical skills 

(Bonnetain et al., 2010). Similarly, for research question 2, the results of the paired t-tests 

analyses revealed that diagnostic reasoning knowledge, history-taking and clinical 

examination skills, and heart sound identification skills significantly improved with high-

fidelity simulation from pre-test to post-test. This extends what was already found in the 

medical literature regarding high-fidelity simulation as an effective strategy to increasing 

knowledge and skills (Ackermann, 2009; Fraser et al., 2009; Shinnick et al., 2012) to 

ATs.  

As mentioned in previous chapters (e.g. Chapter 1), simulation has been found in 

the literature to positively influence knowledge and skill acquisition in nursing 

(Ackermann, 2009; Alinier et al., 2004; Shinnick et al., 2012) and in medical education 

(Bonnetain et al., 2010; Botezatu et al., 2010; Fraser et al., 2009; McGaghie et al., 2010). 

This study expands the existing literature on simulation because the data revealed 

significant knowledge and skill gains in ATs regarding cardiovascular screening with 

cardiac auscultation through simulation-based instructional strategies during a CPE 

course. This is consistent with Tiffen et al.’s (2011) findings that simulation can be 

utilized in healthcare professional education and in continuing professional education 

because it permits both the student and professional to learn through experience. 

 Cardiac auscultation (heart sound identification with a stethoscope) is an 

important skill for ATs to master because of their involvement in pre-participation 

physical exams and periodic evaluation of their patients. As stated in previous chapters 

(e.g. Chapter 2), the diagnostic accuracy of cardiac auscultations (identifying heart 
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sounds) ranged from 20–40% for a diverse span of clinicians (Barrett et al., 2012; Barrett 

et al., 2005; Mangione & Nieman, 1997). The current study expands the literature by 

evaluating the diagnostic accuracy of cardiac auscultations of ATs. Overall, the 

diagnostic accuracy of cardiac auscultations for the participating ATs was 22% at pre-test 

and 68% at post-test (Figure 8 in Chapter 4). The ATs have a comparatively low (22%) 

diagnostic accuracy in identifying heart sounds as compared to other clinical 

professionals (20–40%).  

This reinforces the need to offer CPE specific to the re-education and 

maintenance of cardiovascular screenings with cardiac auscultations for ATs. As pre-

participation physical exams (PPEs) and routine evaluations of physically active 

individuals is a part of an ATs professional scope of practice, it is important for ATs to be 

proficient in identifying any abnormal heart sound. CPE courses specific to 

cardiovascular screening with cardiac auscultations will increase the diagnostic accuracy 

and make ATs more effective in identifying heart murmurs to make referrals to a 

cardiologist before another athlete has to die of sudden cardiac death (NATA Research 

and Education Foundation, 2016). The real danger with ATs having a 22% diagnostic 

accuracy of cardiac auscultations is that they are not clinically competent in detecting any 

abnormal heart sounds. It is imperative to identify individuals at risk before sudden 

cardiac death occurs (Koester, 2001) and CPE courses specific to cardiovascular 

screening with cardiac auscultations therefore, must be given serious consideration.  

ATs are frontline workers that interact with a physically active population on a 

regular basis. It is vital for ATs to be proficient in identifying potential risk-factors, 

specifically abnormal heart sounds, to prevent sudden cardiac death. This study 
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highlights that utilizing high-fidelity and low-fidelity simulation during a CPE course for 

ATs is an effective teaching method for the instruction of cardiovascular screenings with 

cardiac auscultations. It is important to note one limitation of this study which was the 

low number of participants (n = 22); therefore, these findings are not generalizable to the 

entire population of ATs. Although the findings of this study may not be generalizable to 

the AT population, they are consistent with the existing literature.  

Research Question 3: What is the Difference Between the Levels of Knowledge and 

Skill Acquisition Attained Through High-Fidelity Versus Low-Fidelity Simulation-

Based Instructional Strategies? 

A mixed-design ANOVA was utilized to determine differences between the high-

fidelity and low-fidelity groups. There were no differences in the amount of knowledge 

gained between the two groups as consistent with Tiffen et al. (2011). The high-fidelity 

simulation group scored significantly higher on history-taking and clinical examination 

skills (on the 4-station OSCE) when compared to the low-fidelity simulation group at 

post-test. Neither fidelity group gained significantly more skill in identifying cardiac 

heart sounds when compared to the other; however, there was an interaction within 

participants in their designated simulation group that will be discussed later in this 

chapter.  

The participants of the high-fidelity simulation group gained significantly more 

skill on the 4-station OSCE that was transferred to the post-test. As displayed in Figure 5 

in Chapter 4, the percent of pre-test scores for the low-fidelity group (23.5%) was 4.8% 

lower than that of the high-fidelity group (28.3%). The percent of post-test scores for the 

low-fidelity group (50%) was 10.8% lower than that of the high-fidelity group (60.8%). 
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Significant learning gains were observed for both groups; however, it was found that 

clinical competence was better when participants learned through a high-fidelity 

simulation as consistent with findings by Laschinger et al. (2008) and McKinney et al. 

(2013). Preparing clinicians to accurately perform cardiovascular screening with cardiac 

auscultation is more effectively going to happen if CPEs utilize high-fidelity simulation.  

For the low-fidelity group, the diagnostic accuracy of cardiac auscultations 

(identifying heart sounds) at pre-test was 20% and at post-test 58% as displayed in Figure 

1 and Figure 7 in Chapter 4. A difference of 38% was found to be statistically significant, 

as previously mentioned, and interpreted as a clinically significant finding. For the high-

fidelity group, the diagnostic accuracy of cardiac auscultations was 23% at pre-test and 

76% at post-test as displayed in Figure 2 and Figure 7 in Chapter 4. A difference of 53% 

was also found to be statistically significant, as previously mentioned, and interpreted as 

a clinically significant finding. Statistically, neither group performed better than the 

other; however, clinically high-fidelity simulation should be used to teach cardiovascular 

screening with cardiac auscultations. The average percent gain in skill was greater in the 

high-fidelity group suggesting that clinically the high-fidelity simulation is more effective 

in learners acquiring important clinical skill (Laschinger et al., 2008; McKinney et al., 

2013). Since heart sound identification skill gains significantly improved for both groups, 

and neither gained more statistically significant skill when compared to the other, the 

interaction between the participants and their fidelity group will be interpreted with the 

analysis of the ATs’ perceptions of their learning experience, which is explained later in 

this chapter.  
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Research Question 4: What are the Athletic Trainers’ Perceptions of Their 

Experiences After Learning Through Simulation-Based Instructional Strategies? 

Three themes emerged after an examination of the ATs’ perceptions of their 

experiences after learning through simulation-based instruction. One emerging theme 

clearly indicated that participants exhibited positive perceptions of learning through 

simulation-based instructional strategies. Another theme that emerged was that pre and 

post simulation assessments raised an awareness of ATs that was specific to their deficits 

in knowledge and skill in performing a cardiovascular screening with cardiac 

auscultation. The final theme that emerged highlighted the perceived differences between 

the two groups regarding the effectiveness of low-fidelity simulation and high-fidelity 

simulation.  

Discussion of the Themes 

Theme 1: Positive Perceptions of Learning Through Simulation  

There are components of this theme that were most liked and least liked regarding 

the simulation experience. The participants had an opportunity to engage with simulation 

at three levels: pre-test, simulation intervention, and post-test. Therefore, they were asked 

about their perceptions of the entire experience. Overall, the experience was positively 

perceived as eye-opening, informative, interactive, and applicable to real life for both 

groups.  

ATs perceived the entire simulation experience as enlightening, and viewed it as 

an opportunity to re-learn knowledge and clinical skills that they had not been required to 

perform on a regular basis. Cardiovascular screening with cardiac auscultations is a skill 

that the participants have not performed regularly; therefore, there was a low level of 
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proficiency in cardiovascular screening with cardiac auscultations as shown by the pre-

assessment of skills and as displayed in Figure 8 in Chapter 4. For example, participant 5 

summarized his enlightened awareness by saying, “I saw what I was lacking and going 

through the course and learning, re-learning all of the skills, it made me feel comfortable 

to re-take the exam… It was really beneficial.” By identifying the knowledge and skills 

in which this participant needed to improve qualified simulation-based instructional 

learning as an informative experience. Additionally, this qualified simulation as an 

authentic experience because the experience imitated the real-world responsibilities of an 

AT (Frey et al., 2012). Perhaps this participant will be more willing to engage in CPEs 

that incorporate simulation-based instructional strategies in the future since he perceived 

its authentic design to be beneficial.  

The post-test scores were significantly higher for both fidelity groups for all three 

dependent variables. This indicated there was significant knowledge and skill acquisition 

developed based on the lecture and simulation intervention. The current athletic training 

curriculum requires students to learn cardiovascular screening knowledge and skill 

(National Athletic Trainers’ Association, 2016b, p. 18). The experience was perceived as 

informative and learning gains were significant, which indicates that the information was 

not perfectly retrieved from the ATs’ professional curriculum. As noted previously (e.g. 

Chapter 1), the recognition and prevention of sudden cardiac death among competitive 

athletes due to undetected cardiac disease is an emphasis in athletic training (NATA 

Research and Education Foundation, 2016).  

Because of the nature of the profession, ATs are in an ideal position to identify 

cardiac abnormalities and, if warranted, refer the patients to a physician. Since diagnostic 
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accuracy of cardiac auscultations (heart sounds identification) for all 22 participants as 

part of this study was 22% at pre-test and 68% at post-test (Figure 8 in Chapter 4), pre-

assessment performance results yielded poor outcomes suggesting that much more CPE 

is warranted (Barrett et al., 2012). The NATA Position Statement on Preventing Sudden 

Death in Sports endorses the guidelines that the American Heart Association (AHA) 

recommends (Casa et al., 2012). These guidelines suggest clinicians follow a 12-point 

pre-participation cardiovascular screening of competitive athletes (Maron et al., 2007) as 

was utilized in this study. The diagnostic accuracy of identifying heart sounds and risk 

factors by completing a medical history and physical exam including cardiac auscultation 

is a skill that improves with training (Maron et al., 2007) as observed in this current 

study. The recommendation by the AHA should be practiced during CPE courses for ATs 

regularly, similar to Cardiopulmonary Resuscitation (CPR) certification.  

There are no governing bodies in the United States that mandate pre-participation 

physical exams to be conducted a standardized way (Maron et al., 2007). This study 

supports that pre-participation physical exams should be standardized and CPE courses 

should be offered to certify ATs in cardiovascular screening with cardiac auscultation. As 

ATs, it is imperative to be trained in this skill at above 22% diagnostic accuracy to 

identify risk factors in athletes to prevent a sudden cardiac death episode; therefore, 

mandating training and certifications has implications for policy to be developed and 

implemented. These results also suggest that using simulation-based instructional 

strategies as a teaching method will improve learning outcomes, specifically diagnostic 

accuracy of performing a cardiovascular screening with cardiac auscultations.  
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 Furthermore, the participants perceived their involvement as an interactive 

endeavor. The participants’ interviews highlighted the experiences with Harvey® the 

Human Patient Simulator to be hands-on. When asked about simulation as an 

instructional strategy, participant 24 stated, “In my opinion, (simulation) is the best 

learning technique.” Gaba (2007) said, “Simulation is a technique–not a technology–to 

replace or amplify real experiences with guided experiences that evoke or replicate 

substantial aspects of the real world in a fully interactive manner” (p. 126). Data gained 

from this study supports the use of simulation as an instructional method in CPE courses 

to replicate realistic environments, which allow the learner to fully immerse themselves 

in activities that provide for their deliberate practice and refinement of skills that they 

may need to use in real life contexts (Aebersold & Titler, 2014; Ericsson, 2008; Issenberg 

et al., 2005).  

Ericsson’s Theory of deliberate practice may serve as an appropriate framework 

for future development of CPE courses utilizing simulation because, as previously stated 

in Chapter 2, simulation and repetitive deliberate practice has shown to increase 

participants’ knowledge and skill acquisition of clinical skills (Ericsson, 2008; McKinney 

et al., 2013; Oermann et al., 2011; Spatz et al., 2011; Tiffen et al., 2011). Additionally 

and consistent with Jeffries (2012), this study supports the use of simulation as an 

authentic assessment. An authentic assessment should provide the learner with realistic 

application of the specific knowledge, skills, and attitudes encountered in their clinical 

practice (Gulikers et al., 2004; Pointdexter et al., 2015) and that was achieved in this 

study through simulation. 
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Often CPE courses are more traditionally taught in a structured classroom setting 

as described by participant 21 who said, “most CEU courses are very lecture based and I 

actually would say I prefer simulation when it comes to certain things.” This perception 

suggests that the aforementioned ‘certain things’ are the skills necessary to apply the 

information learned in the real world. An effective CPE course links theory to practice 

especially if it engages learners in realistic environments, such as those replicated 

through simulation, to permit the learner enough deliberate practice to refine their skills 

(Hope et al., 2011). Designing a realistic CPE course that utilizes simulation should 

include specific learning objectives, be interactive to motivate participants, provide 

feedback, and offer opportunities for repeatedly practicing clinical skills (Ericsson, 

2008). Simulation as the authentic instruction and assessment during a CPE course has an 

educational purpose; it requires the learner to actively perform a skill and engage in the 

experience as if he/she would in real life. Traditional instruction and examinations 

require more passive engagement and single responses (Hensel & Stanley, 2014; 

Wiggins, 1998); therefore, as in this study, simulation utilized as authentic instruction 

and authentic assessment, grounded in deliberate practice, fostered authentic learning that 

was so realistic it could directly transfer into the clinical practice (Gulikers et al., 2004) 

of ATs. 

Simulation, especially as part of a CPE course, can replicate a situation where an 

AT must quickly react and provide the appropriate care for a patient during cardiac arrest, 

or simulate a pre-participation cardiovascular screening with cardiac auscultation, as was 

done in this study. The first theme identified most ATs to have a positive perception of 

the simulation experience and that it provided them with an opportunity to re-learn 
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information in an interactive environment. This study shed light on skill deficiencies, as 

proven by the pre-test mean scores, the significant learning gains from pre-test to post-

test, and the ATs’ perceptions of the effects of simulation-based learning on performing a 

cardiovascular screening with cardiac auscultation. The NATA Research and Education 

Foundation (2016) urges ATs to be proficient in identifying abnormal heart sounds 

through cardiac auscultations to be in a position to make referrals to a cardiologist to 

prevent sudden cardiac death in athletes. This study identified simulation as an effective 

and positively perceived technique for teaching the required knowledge and skill to ATs 

through CPE courses. 

Theme 2: Pre- and Post-Test Design Raised an Awareness of Skill Deficiencies 

The participants perceived the entire simulation experience as enlightening and an 

opportunity to re-learn valuable clinical skills in an environment that is representative of 

real-life. As previously mentioned, the pre-test and post-test quantitative analysis 

indicated that knowledge and skill were significantly improved for both groups from pre-

test to post-test (Figure 8 in Chapter 4). This finding indicates that significant quantifiable 

gains in performance were actualized on all dependent variables that were measured. This 

suggests that the lecture and simulation intervention produced improved performance, as 

was previously found by Cook et al. (2011), McGaghie (2008), and McKinney et al. 

(2013).  

Participants were specifically asked about the perceptions of their performance on 

the simulated pre-OSCE and post-OSCE. The perception of some of the participants’ pre-

OSCE performance was poor, except on the history-taking portion of the OSCE. Some 

also stated that they had forgotten much of the information, felt nervous, and felt 
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uncomfortable with the content during the pre-OSCE. Some participants’ perceptions of 

the post-OSCE performance were that they made improvements in their performance and 

that their confidence in executing a cardiovascular screening with cardiac auscultations 

was increased (Butter et al., 2010; Fox, 2012; Fraser et al., 2011; Grady et al., 2008).  

The purpose of the pre-test was to identify participants’ baseline knowledge and 

skill levels, specifically as they related to cardiovascular screening with cardiac 

auscultations. The simulation-based instructional design of the pre-OSCE, the 

intervention, and the post-OSCE created an opportunity for the learners to be self-

directed and actively engaged in order to capitalize on their personal educational needs 

(Samdperil, 2012). After interviewing participants, the value of utilizing simulation as an 

authentic assessment (Barr et al., 2014) at pre-OSCE became more evident to the 

researcher. While taking the pre-OSCE some participants revealed that they became 

nervous and felt uncomfortable because they realized how much improvement they 

needed. The authentic pre-OSCE assessment required the participants to think, act, and 

perform in a realistic environment that resembled their clinical practice (Pointdexter et 

al., 2015) and thereby accurately assessed their clinical skill. 

Knowledge of the participants’ professional deficits, via an authentic pre-

assessment utilization, could promote more willingness by ATs to actively engage in 

developmental activities that may enhance their continuing education. Participant 5 

expressed this very view by stating: 

I have not seen it since school, as a student it was really different, seeing it again 

now was essential. We learned it as a student but never had to use it and then I 

realized how much I have forgotten from what I learned in school. I can use this 
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skill so I am motivated to learn it because there can be a real patient with cardiac 

abnormalities and I can help them. When we are in school that sometimes is not 

so obvious. 

This comment highlights a disconnect between real-life application and theoretical 

constructs learned during formal educational activities. The authentic design of the pre-

OSCE provided this participant with an accurate assessment of his knowledge base and 

skill set. As confirmed by this quote, the more the learning environment is authentic, the 

more the learner is engaged and in-turn intrinsically motivated to study and develop their 

skills (Gulikers et al., 2008). This is due to the realization that these skills directly 

influence patient outcomes.  

Accredited programs of formal education in athletic training are required to 

ensure competence training is up-to-date in knowledge, skills, and abilities specific to 

athletic training (Commission on Accreditation of Athletic Training Education, 2015). 

CPE courses designed to maintain the skill necessary to stay current in the knowledge, 

skills, and abilities once learned in school should focus on achieving mastery learning. 

CPE courses are an opportunity to bridge the scientific knowledge and clinical practice 

gap by providing opportunities for self-directed learning (Samdperil, 2012). Authentic 

simulation-based instructional strategies as part of CPE courses can provide the 

experience and deliberate practice of skill development for the psychomotor skills to 

become permanently rooted and later transferred to clinical practice (Oermann et al., 

2011). Such an environment aids the development of the learners’ metacognitive 

practices (Pointdexter et al., 2015) while never harming a real patient. Immersing the 

learners in a realistic experience and identifying their skill deficits could influence the 



 

 151 

learners’ motivation to learn and to pay attention during the course; thereby, awakening 

the learners before the information is taught. The pre-test served as a reminder to the 

clinicians that they may have deficits of professional proficiencies in specific areas, and 

these deficits may in fact influence their clinical outcomes. This can promote the 

willingness of participants to engage in activities that improve their clinical competencies 

to more positively influence successful clinical performance when called upon to do so.  

Simulation, specifically an authentic pre-simulation, is an effective and important 

technique to implement into AT curricula and CPE because it can create authentic 

environments that engage the learner in the learning process through experience. 

Allowing the learner to deliberately practice deficient clinical skills in a safe environment 

(Butter et al., 2010; Issenberg et al., 2002; Spatz et al., 2011) will actively engage them in 

the simulated environment and build their knowledge and skills to attain mastery through 

first-hand, interactive experiences (Hoadley, 2009; Hope et al., 2011). This study found 

significant acquisition of knowledge and skills of ATs. Also, it discovered the importance 

of a pre-assessment as an eye-opening experience for the learner before engaging in more 

structured learning. Utilizing a pre-assessment brings forth the awareness of the 

deficiencies in clinical knowledge and skill; therefore, motivating the learner about the 

seriousness of the continuous maintenance of his or her skills.  

The results of this research supports implementing a pre-assessment as a design 

feature into simulation-based instruction, specifically an objective driven authentic 

simulation pre-assessment. Traditionally, previous CPE instructional plans do not include 

an authentic simulation pre-assessment such as an OSCE. However, such a pre-

assessment (OSCE) is effective in determining actual competency levels of practitioners. 
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Results of this study support the use of an objective driven authentic simulation pre-

assessment in a CPE course.  

Another design feature that was identified in this dissertation study was the length 

of day and the timing of the pre-assessment and post-assessment. For this CPE course, 

the participants spent between 6–8 hours on site. The timing of the pre-test and post-test 

is a design feature that needs to be considered when implementing simulated pre- and 

post-assessments into CPE courses. It is recommended that each station of the OSCE be 

timed to ensure smoother transitions from station to station. This CPE was completed in 

one day because the probability for participants to return for a second day was unlikely. 

Furthermore, this study suggests that Kolb’s experiential learning theory and Ericsson’s 

theory of deliberate practice should continue to be considered as a framework for 

manipulating design features when implementing simulation-based instructional 

strategies. 

 The perceptions of the post-test were contrary to the perceptions of the pre-test. 

Everyone’s scores increased significantly from pre-test to post-test; therefore, it is worth 

re-iterating that there is a need to offer CPE to teach ATs cardiovascular screenings with 

cardiac auscultations. Diagnostic accuracy, as measured by the 4-station OSCE, grew 

29.7% and diagnostic accuracy of identifying heart sounds grew 46% from pre-test to 

post-test (Figure 8 in chapter 4). Both analyses were found to be statistically significant. 

Everyone perceived the information to be valuable and with the low pre-test scores and 

the high post-test scores it is evident that performance competencies improved. Two 

individuals specifically noted that after this experience they were able to utilize their 

stethoscope more effectively. It did not matter if those two were in the high-fidelity or the 
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low-fidelity group; what matters is that now they are more effective clinicians. Both 

interventions produced significant skill gains. Therefore, the pre-test and post-test 

authentic assessment style is what stimulated the participants to engage in the learning 

experience differently, meaning that simulation-based instructional strategies increased 

learners’ confidence (Barr et al., 2014; Butter et al., 2010; Fox, 2012; Fraser et al., 2011; 

Grady et al., 2008) and comfort level with the information after the CPE course.  

Theme 3: Differences in the Effectiveness of Low-Fidelity and High-Fidelity 

Simulation  

This study found differences between the effectiveness of low-fidelity simulation 

and high-fidelity simulation. The participants perceived challenges in the effectiveness of 

low-fidelity simulation and perceived strengths in the effectiveness of high-fidelity 

simulation. The quantitative analysis revealed that the participants of both groups 

acquired a statistically significant amount of knowledge and skill. However, when 

comparing the two groups, the high-fidelity simulation group gained more statistically 

significant cardiovascular screening skill when compared to the low-fidelity group from 

pre-OSCE to post-OSCE as displayed in Figure 5 in Chapter 4. The high-fidelity group 

had a score gain of 32.5%. The low-fidelity group had a score gain of 26.5%. The 

qualitative analysis revealed perceived differences between the two simulation types.  

Perceived challenges of low-fidelity simulation. The low-fidelity intervention 

was a computer screen-based simulation that required participants to deliberately practice 

the identification of specific heart sounds by following a sequence of provided websites 

(Appendix K). The low-fidelity simulation interviews acknowledged that some 

participants perceived challenges as they learned through low-fidelity simulation. These 
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challenges were described as low-fidelity simulation being a self-learning experience that 

was repetitive, yet enjoyable. Other participants perceived it to be lacking interaction 

while others viewed it as not hands-on enough for their personal preference. Additionally, 

it was found that there was some transferability of information to the post-test; however, 

this applied specifically to the heart sound identification station of the OSCE. The 

quantitative data revealed that learning gains were significant for all participants of the 

low-fidelity group.  

The purpose of the low-fidelity group was to engage in a computer screen-based 

simulation to identify the degree it fostered skill acquisition and transfer to high-fidelity 

post-assessment simulation (Bonnetain et al., 2010). Formal online continuing education 

has been identified as a preferred method of obtaining continuing certification credits by 

ATs (Armstrong & Weidner, 2011). This current study found that learning the 

identification of heart sound skill through a low-fidelity computer screen-based 

simulation is an effective simulation strategy and could be recommended as an online 

course to ensure maintenance of skills. The low-fidelity group acquired significant 

learning gains for all three dependent variables (knowledge, OSCE, and heart sounds 

identification), which are displayed in Figure 1 in Chapter 4. The three-hour lecture-

based intervention in combination with the low-fidelity simulation intervention increased 

performance competence of ATs in performing cardiovascular screen with cardiac 

auscultations as shown by transferability of skills to the high-fidelity simulation post-test 

(Bonnetain et al., 2010). 

As noted earlier, neither fidelity group gained significantly more skill in 

identifying heart sounds when compared to the other group; however, it should be noted, 
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there was an interaction within participants in the low-fidelity simulation group. Figure 6 

in Chapter 4 illustrates the pre-test and post-test mean scores in heart sound identification 

skill during the last station of the OSCE for both fidelity types. The figure shows that 

both groups gained significant heart sound identification skill and that the high-fidelity 

group had higher mean scores at post-test; yet, the high-fidelity group did not have a 

statistically significant higher mean score. Perhaps with more participants or with more 

time to practice the skills, there may have been a significant difference between the 

groups. The repetition of listening to cardiac auscultations can be considered an auditory 

skill; therefore, it must be developed as such a skill through music auditory training 

(Pellico, Duffy, Fennie, & Swan, 2012). The computer screen-based low-fidelity 

simulation was perceived, through participant interviews, by some as repetitive and as a 

self-learning experience. The lower mean scores of the low-fidelity group may have 

occurred because of the negative perceptions reported by some of the participants. As 

identified during the interviews, a practicing clinician is not going to want to sit down 

and listen to repeated heart sounds. Therefore, a CPE course should include a balance of 

design features to engage the participant and prevent them from “zoning out”, especially 

when utilizing low-fidelity simulation. 

When asked about the entire experience, participant 17 said, “[The] computer 

station… was frustrating for me to listen to those sounds alone. I would have preferred 

more interaction.” Additionally, the long day of the CPE course and the lack of 

interactive involvement during the low-fidelity simulation could have contributed to 

lower overall mean scores. Even though the experience was perceived by some as 

repetitive and not interactive, the intervention still yielded significant learning gains. This 
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finding reiterates that the content of the course was valuable and was necessary to be 

taught.  

Perceived strengths of high-fidelity simulation. The majority of participants 

perceived Harvey® and the ability to interact with Harvey® as the most liked 

components and an overall strength of the simulation experience. Additionally, most 

participants noted that the ability to practice the normal versus abnormal clinical findings 

were a benefit of engaging with high-fidelity simulation. Medical education 

environments are faced with limited availability of patients with abnormal clinical 

findings on whom students and professionals can practice and develop their clinical skills 

(Botezatu et al., 2010; Fraser et al., 2009; Perlini et al., 2014); therefore, high-fidelity 

simulation is a viable option to allow for deliberate practice. All participants engaged 

with Harvey® during the pre-test and post-test skill assessment (4-station OSCE). The 

participants who were randomized into the high-fidelity intervention simulation 

experienced additional interaction with Harvey®.  

The quantitative findings for all three of the dependent variables (knowledge, 

OSCE, and heart sounds identification) revealed that significant learning gains occurred 

from pre-test to post-test for participants in both the high-fidelity and low-fidelity groups. 

For knowledge and heart sounds identification skill, neither group gained more 

knowledge or skill when compared to the other. Contrary to those findings, the high-

fidelity simulation group acquired significantly more learning gains, consistent with 

Ackermann (2009), Fraser et al. (2009), Laschinger et al. (2008), and Shinnick et al. 

(2012), on the 4-station OSCE compared to the low-fidelity group.  
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Figure 4 in Chapter 4 illustrates the pre-test and post-test learning gains mean 

scores of skill during the four-station OSCE for both fidelity types. It shows that both 

groups improved their skill but the participants of the high-fidelity group improved more. 

This suggests that it is more beneficial to be in a high-fidelity simulation group. High-

fidelity simulation was found to be better for fostering cardiovascular screening with 

cardiac auscultation skill, and the perceptions of participants were more positive. High-

fidelity simulation was perceived as an interactive and hands-on experience, especially 

with Harvey®.  

Simulation-based instructional strategies are hands-on and interactive. There may 

be more opportunities to be actively involved and hands-on in a high-fidelity simulation 

environment with Harvey® since the mannequin looks and physiologically acts like a 

real person (Issenberg & Scalese, 2008; Rosen, 2008). The realism of Harvey® leads the 

simulation to be more interactive. Participant 5 stated:  

The way we did it during that event really made a lot of sense because you are 

asked to perform these things head on and then you are taught them and asked to 

re-do them again. So to me, it was like “this is amazing” … you were forced to 

remember, then they showed you how to do it and then you can say I remember, 

now I know what I am doing.  

This particular participant mentioned the simulation pre-test, intervention, and post-test 

design feature as an opportunity to first identify their deficit in knowledge and skill, then 

deliberately practice that information before applying it to the post-test and eventually in 

their clinical practice. The results of this study propose the utilization of an objective 

driven pre-simulation authentic assessment, an authentic intervention, and a post-
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simulation authentic assessment as a model for developing and implementing CPE 

courses for allied health professionals. Simulation was found as an effective authentic 

assessment method (Jeffries, 2012; Pointdexter et al., 2015; Smith et al., 2012) to utilize 

as an instructional strategy for CPE courses. The parameters of the mannequin’s 

conditions can be changed according to the realistic situation the learner could potentially 

encounter and making an assessment out of the potential real-life situation will provide 

ample opportunity to refine knowledge and skill (Barr et al., 2014; Issenberg et al., 2005; 

Laschinger et al., 2008). The educational experiences that are as close to real professional 

practices as possible are more effective in engaging the learner and requiring them to 

synthesize their already existing knowledge and skills (Gulikers et al., 2008; Pointdexter 

et al., 2015). 

High-fidelity simulation permits learners to actively engage and practice 

important clinical skills that were identified as deficient through the utilization of an 

authentic simulated pre-test. The authentic simulated pre-test served the purpose of 

actively assessing the learners’ knowledge, skills, and abilities before any educational 

interventions occurred. High-fidelity simulation offers a low-risk learning environment 

and eliminates the fear of harming real people (Fox, 2012; Grady et al., 2008; Issenberg 

& Scalese, 2008). Additionally, the simulation provides opportunities to deliberately 

practice important clinical skills with enough flexibility to acclimatize the learner and 

embrace patient safety to improve learning outcomes (Ericsson, 2008; Fox, 2012; Gaba, 

2007; McKimm & Forrest, 2013; Wayne et al., 2006).  

When specifically asked about the perceptions of interacting with Harvey®, 

participant 21 stated, “I was a bit curious about what they will expect me to do with it 
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[Harvey®].” Effective CPE courses with high-fidelity simulation-based instructional 

strategies should be designed to cultivate this type of curiosity. Integrating simulation as 

an authentic assessment strategy makes the learner aware of knowledge and skill deficits, 

it integrates the learner as an active participant in the experience, and it requires them to 

identify personal goals and in turn develop specific strategies to meet these goals (Barr et 

al., 2014). This is another reason why a pre-assessment, specifically a high-fidelity 

authentic simulation pre-assessment, should be implemented to make CPE courses more 

effective.  

The authentic pre-assessment can aid in raising awareness of the deficit of 

competencies, igniting curiosity in the learner, then subsequently providing authentic 

high-fidelity training as if the learner is immersed in a real-life clinical scenario. 

Authentic assessments should be grounded in the real-world tasks and problems that 

clinicians may encounter (Archbald & Newman, 1988; Wiggins, 1989). Participant 6 

stated, “[It] was pretty realistic with … Harvey®, the heart sounds were great to hear…” 

This study found that high-fidelity simulation was a more effective instructional strategy 

to teaching cardiovascular screening skills to ATs during a CPE course. This CPE course 

with high-fidelity simulation prompted the learner to take an active role in their learning, 

which has a direct impact on patient care in the real clinical setting (Barr et al., 2014; 

Hope et al., 2011), while protecting real patients from repetitive evaluation by training 

clinicians (Issenberg & Scalese, 2008). This study also identified that the perceptions of 

the ATs were positive overall and that the simulation provided them with the opportunity 

to fully engage in an environment that was life-like. The simulation environment was 

highly effective in augmenting clinical skills and allowing deliberate practice of deficient 
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skills, giving participants an opportunity to practice the diagnosis of normal versus 

abnormal clinical findings without the pressure of hurting real people (Botezatu et al., 

2010; Fraser et al., 2009; Perlini et al., 2014). 

Simulation as part of a CPE course is an innovative learning experience to 

participants (Barr et al., 2014; Cannon-Diehl et al., 2012; Hoadley, 2009; Hope et al., 

2011), especially on topics that may have been forgotten, and thus may shift the attitude 

that professionals have towards continuing education. Authentic assessment strategies 

have been found to influence the effort put forth by the learner because an environment 

that is more realistic motivates the learner to study and develop their clinical skills 

(Gulikers et al., 2008). This study found that simulation, as an objective driven authentic 

assessment and instructional intervention, fostered the acquisition of skill by letting the 

learner experience and discover in an environment that they may actually encounter. 

Additionally, this study suggests that an authentic pre-simulation assessment should be 

incorporated into CPE courses that utilize simulation as an instructional strategy. Figure 

10 displays the design features that emerged as recommendations for CPE courses that 

utilize simulation as an authentic instructional strategy.  
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Figure 10. Authentic Simulation Design Model for CPE Courses 
 

First, this study proposes the use of an objective driven pre-simulation (high-

fidelity) authentic assessment before CPE courses with simulation in order to raise 

clinicians’ awareness of their professional proficiency deficits. An objective, structured, 

clinical exam (OSCE) is recommended. Second, this study suggests that the CPE course 

itself should be grounded in objective driven authentic instruction that provides the 

clinicians with ample opportunities to interact with the simulator, receive feedback, and 

deliberately practice the skills, specifically those identified as deficient. Lastly, this study 

implies that after the authentic intervention, the same test should be given as a post-

simulation authentic assessment to identify the acquisition of skill, specifically of the 

proficiencies that the clinician was deficient in at pre-assessment. Utilizing such a model 

for CPE courses for ATs will ensure the maintenance of important clinical skills. 
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 Some of the ATs that participated in this study identified, on the demographic 

questionnaire, that they had previous experience with simulation. Figure 9 in Chapter 4 

displays that the group with previous experience with high-fidelity simulation had greater 

mean pre-test knowledge scores and post-test knowledge scores, but overall smaller 

knowledge gains when compared to the group without high-fidelity experience. This 

indicates that the gap between the knowledge of the two groups decreased as a result of 

simulation. It could be argued that the group with previous experience retained more 

information from when they learned through simulation the first time, perhaps with high-

fidelity simulation. If the participant came from an education program that utilized high-

fidelity simulation, then their pre-knowledge was greater, which speaks to the retention of 

information when learning through simulation (Ackermann, 2009; Fraser et al., 2009).  

Athletic training education programs are mandated to teach skills, such as 

cardiovascular screening with cardiac auscultation, and this study found simulation-based 

instruction, specifically high-fidelity simulation, to be effective and therefore are 

recommended to have a meaningful place in CPE courses. This will allow the knowledge 

and skills that occur less frequently to be practiced, and periodically refreshed, and 

maintained. Based on Figure 9 in Chapter 4, the pre-test mean scores clearly identify the 

group with previous experience as having more knowledge at the beginning. At post-test, 

the gap between the two groups was less; therefore, a simulation-based intervention could 

aid in closing the gap between the knowledge differences at pre-test and post-test. This 

supports the need for high-fidelity simulation to be part of curricula and continuing 

education (Cannon-Diehl et al., 2012). Additionally, as already identified with students 

and their transition into professional life (Frey et al., 2012), this study found that by 
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providing an authentic learning environment during CPE courses the transfer of 

knowledge and skills acquired into the professional clinical setting is more effective. 

Recommendations and Implications for Further Research 

The purpose of this explanatory sequential mixed methods study was threefold. 

First, this study compared the effects of two different simulation-based instructional 

strategies on athletic trainers’ clinical competence in performing cardiovascular screening 

with cardiac auscultations. Second, this study identified the athletic trainers’ perceptions 

of learning through simulation-based instructional strategies. Third, this study attempted 

to identify and offer instructional recommendations based on the outcomes. 

The general conclusions of the quantitative analyses were that ATs acquired 

significant knowledge and skill when learning cardiovascular screenings with cardiac 

auscultations through low-fidelity simulation. Additionally, ATs acquired significant 

knowledge and skill when learning cardiovascular screenings with cardiac auscultations 

through high-fidelity simulation. When comparing the two groups, there were no 

statistically significant differences between the two fidelity groups in the acquisition of 

diagnostic and reasoning knowledge or heart sound identification skill.  

The implications of no differences in knowledge gain between groups are that the 

cognitive and diagnostic reasoning necessary to conduct a comprehensive cardiovascular 

screening with cardiac auscultations can be taught to ATs through either high-fidelity or 

low-fidelity simulation-based instructional strategies as part of a CPE course. Neither 

group gained more knowledge of cardiovascular screening when compared to the other 

group. The content of the course included knowledge that is not frequently applied by the 

ATs that attended the CPE event. The pre-test and post-test scores validated the necessity 
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to teach this cognitive and diagnostic reasoning content to clinically practicing ATs; 

therefore, CPE courses should incorporate simulation when teaching comprehensive 

cardiovascular screening. 

Furthermore, the implications of no differences in heart sound identification skill 

gain between the two groups indicated that cardiac auscultations can be taught to ATs 

through either high-fidelity or low-fidelity simulation-based instructional strategies as 

part of a CPE course. Neither group gained more skill in identifying heart sounds through 

cardiac auscultations when compared to the other group. The content of the course 

included a skill that is not frequently practiced by the ATs that attended the CPE event. 

The pre-test and post-test scores of the last station of the OSCE validated the necessity to 

teach this heart sound identification skill through cardiac auscultations; therefore, this 

reiterates CPE courses should incorporate simulation-based instructional strategies. 

Specifically, to address the interpretations made previously in this chapter, the 

low-fidelity groups’ perceptions of the experiences shed light on the considerations that 

need to be given for the future design of the low-fidelity simulation, especially after 

conducting a pre- and post-assessment with a high-fidelity simulator. The perceived lack 

of interactive learning and the perceived repetitive nature of the websites should be 

further investigated by examining research on hands-on versus minds-on activities. There 

were no statistically significant differences in the amount of heart sound identification 

skill gained between groups. However, with more repetitive practice in both groups and 

more time spent engaging the mind during low-fidelity computer screen-based 

simulation, there may be a significant difference in learning the skill between the two 

fidelity groups. Additionally, future research should further examine cardiac 
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auscultations as an auditory versus psychomotor skill and monitor the repetitions that the 

participant engaged in with each sound. The low-fidelity simulation presents an ideal 

environment to practice auditory repetition, the influences of which could be investigated 

in terms of retention of skill and transferability to real patients.  

Moreover, future research could add one additional station to the OSCE that 

includes real patients with and without cardiac abnormalities. Additional consideration 

could be given to eliminating the last OSCE station and just replace the CD player with 

real patients that do present and do not present with cardiac abnormalities. This would 

further explore the transferability of the obtained information that was learned in a low-

fidelity or high-fidelity environment to real patients. Transferability of the obtained 

information that was learned in a low-fidelity or high-fidelity environment is critical due 

to the real-life situations the ATs may encounter. 

On the contrary, the 4-station OSCE assessment score gains of the high-fidelity 

group were significantly greater when compared to the low-fidelity group. The 4-station 

OSCE included the history-taking and clinical examination skills (heart sounds 

identification through cardiac auscultations included). This implies that learning through 

high-fidelity simulation when compared to low-fidelity simulation is a better method for 

ATs learning cardiovascular screenings with cardiac auscultations through a CPE course. 

Learning gains were significant in both groups which implies that the information and 

skill itself is worthy of being taught, no matter which simulation method is utilized. It 

would be of interest to investigate the retention of this learning gain. Future research 

should explore the benefits of previous experience with simulation and its interaction 

with knowledge and skill retention.  
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Future research specific to the OSCE could compare the high-fidelity and the low-

fidelity simulation groups without a 3-hour instructor led lecture. A simulation that is 

labeled as ‘high-fidelity’ or ‘low-fidelity’ may suggest a variety of things since 

simulators are multifaceted; therefore, specific terminology needs to be described and 

directed toward the objective and circumstantial features of the simulation experience 

instead of labeling it as high- or low-fidelity (Cook et al., 2013). Comparing two ‘high-

fidelity’ or two ‘low-fidelity’ simulations to each other can aid in the determination of 

specific terminology to describe the design features and their influences on learning 

clinical knowledge and skill.   

The general conclusions of the qualitative analysis revealed the following 

perceptions of ATs: (a) the simulation experience was overall positive, (b) simulation 

pre-test and simulation post-test design raised an awareness of knowledge and skill 

deficiencies, and (c) there were perceived challenges in the effectives of low-fidelity 

simulation and perceived strengths in the effectives of high-fidelity simulation. This 

implies that ATs enjoyed learning through simulation because it engaged them in their 

learning. Based on the interviews conducted, simulation (specifically the pre-test) was 

perceived to have increased the awareness of skill and knowledge deficit because it was 

an eye-opening experience. Perhaps the participants would enjoy, and be more self-

directed, toward simulation CPE courses because in this study it was perceived as more 

fun and interactive. Future research could specifically investigate if ATs are interested in 

more CPE with simulation. Additionally, the design features presented in this study, such 

as the pre-test and post-test authentic simulation assessment, could be further examined 

by offering more simulation-based CPE courses with a pre/post-test design.  
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Moreover, future studies could investigate the benefits of the pre-test by 

comparing the learning outcomes and perceptions of participants as they engage in a pre-

test before learning the material. One group completes a pre-test and the other does not. 

That investigation could shed light on the perceived effectiveness of a pre-test as well as 

the readiness to learn through simulation because of the influences of a pre-test. This 

study’s results imply that the ATs were differently motivated to engage in the CPE course 

due to their identified knowledge and skill deficit. This study also suggests, when 

offering CPE courses with simulation, an authentic pre-simulation assessment should be 

utilized.  

Overall, this study implies primarily that cardiovascular screenings with cardiac 

auscultations should be offered as CPE for ATs to ensure the maintenance of clinical 

knowledge and skills, which potentially can decrease the number of athletes who die of 

sudden cardiac death. The authentic simulation pre-test, utilized in this study, identified 

the deficiency in clinical knowledge and skill. This implies that developers of authentic 

simulation-based instructional strategies should incorporate a simulated pre-assessment 

that can identify such a deficiency in knowledge and skill, perhaps stimulating the 

participant to engage in the CPE course differently. Furthermore, the high-fidelity group 

performed significantly better on the overall skill assessment (OSCE) when compared to 

the low-fidelity group. This implies that learning through simulation-based instructional 

strategies, specifically high-fidelity simulation, can yield more skill gains of 

cardiovascular screening with cardiac auscultations for ATs learning through a CPE 

course.  
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Conclusion 

 This current study was conducted to assess if high-fidelity and low-fidelity 

simulation-based instructional strategies are useful in teaching ATs a comprehensive 

cardiovascular screening with cardiac auscultations through a CPE course. Furthermore, 

this study set out to obtain a deeper insight into the phenomenon of simulation by 

interviewing participants on their perceptions of learning through simulation. Lastly, this 

study attempted to identify instructional design features that developers of CPE with 

simulation-based instructional strategies could consider when implementing CPE 

courses.  

Scholars suggest that simulation in medical education has been an effective 

strategy to teach medical trainees and professionals important clinical knowledge and 

skills (Ackermann, 2009; Bonnetain et al., 2010; Botezatu et al., 2010; Fraser et al., 2009; 

McGaghie et al., 2010; Shinnick et al., 2012). Researchers have suggested that future 

studies should examine the influences of simulation-based instructional strategies on the 

learning of clinical professionals during CPE courses (McGaghie et al., 2009). 

Additionally, researchers encourage a deeper investigation into the various design 

features (Cook et al., 2013) that can be altered when utilizing simulation in professional 

or continuing education. This study identified the level of knowledge and skill 

acquisition, the perceptions of ATs, and some design features to consider when utilizing 

simulation-based instructional strategies as part of a CPE course.  

The results of the quantitative phase of this study indicated that knowledge and 

skills of ATs conducting a comprehensive cardiovascular screening with cardiac 

auscultations through continuing professional education are as low as that of other 



 

 169 

medical professionals (Barrett et al., 2012; Barrett et al., 2005; Mangione & Nieman, 

1997). On the upside, there were significant learning gains on the acquisition of 

knowledge and skills of performing a comprehensive cardiovascular screening with 

cardiac auscultations when ATs learn through either high-fidelity or low-fidelity 

simulation as part of a CPE course. These results support the suggestion of the American 

Heart Association and the NATA Research and Education Foundation who encourage 

allied healthcare professionals to be competent in comprehensive cardiovascular 

screening with cardiac auscultations (Casa et al., 2012; Maron et al., 2007; NATA 

Research and Education Foundation, 2016). 

Another quantitative finding was that the high-fidelity simulation group obtained 

significantly more cardiovascular screening with cardiac auscultations skill (4-station 

OSCE) when compared to the low-fidelity simulation group. Regardless of simulation 

group, every participant gained significant amounts of knowledge and skill, which 

indicates that the intervention worked and is necessary. It can be concluded that high-

fidelity and low-fidelity simulation are appropriate simulation-based instructional 

strategies when teaching ATs comprehensive cardiovascular screening with cardiac 

auscultations.  

The qualitative phase of this study helped to explain the ATs perceptions of 

learning through simulation-based instructional strategies. Three themes emerged from 

the analysis. First, there was a clear indication that participants’ exhibited positive 

perceptions of learning through simulation-based instructional strategies. Second, the 

simulation experience during the pre-test and post-test assessment raised an awareness of 

the deficit of knowledge and skill in performing a cardiovascular screening with cardiac 
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auscultations. Lastly, there were perceived differences between the effectiveness of high-

fidelity simulation and low-fidelity simulation. These qualitative findings further explain 

the actual low pre-test scores in knowledge and skill by emphasizing the connection 

between the obtained quantifiable scores and perceived deficit in knowledge and skill. 

This finding suggests that an authentic simulation pre-assessment can serve a great 

purpose in motivating the participant to learn before the CPE course by identifying the 

deficit in knowledge and skill.  

Additionally, simulation was perceived as positive and an effective strategy when 

engaging ATs in the learning experience during a CPE course. High-fidelity simulation 

was identified as more effective specific to acquiring clinical skills, and participants 

really enjoyed working with Harvey® when asked about their perception of the high-

fidelity simulation. The quantitative and qualitative findings suggest that simulation, 

specifically high-fidelity simulation, is an effective strategy for acquiring the necessary 

knowledge and skills for performing cardiovascular screening with cardiac auscultations. 

It is recommended from here that further investigation be completed into the design 

features, such as an authentic simulation pre-assessment, and their variability and 

effectiveness specific to simulation in continuing professional education.
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Appendix A. Demographic and ATLAS Questionnaire 

 

2/1/16, 10:29 AMQualtrics Survey Software

Page 1 of 6https://fiu.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview

Simulation for a Continuing Professional Education Course: Examining the Learning Gains andSimulation for a Continuing Professional Education Course: Examining the Learning Gains and

Perceptions of Allied Health ProfessionalsPerceptions of Allied Health Professionals

Informed Consent

*INFORMED CONSENT   
 
Thank you for your voluntary participation in this research study. The first purpose of this research study will be to examine
if simulation based training increases clinical competence of conducting a cardiovascular screening. The second purpose of
this study will be to identify the participants’ perceptions of learning through simulation based training.
 
Procedures: To participate in this study, you will be asked to complete this Demographic and Assessing The Learning
Strategies of AdultSTM (ATLAS) Questionnaire, a knowledge assessment test, and an objective structured clinical exam
(OSCE), which will take about 70 minutes to complete. You will then attend a 3-hour, instructor-directed educational session
on how to conduct a cardiovascular screening. This session will be videotaped. After the instructor-directed session you will
be randomly assigned to one of two simulation groups: a high-fidelity or low-fidelity group. Both simulation groups will
attend a 1-hour session. All training sessions will be videotaped. After completing the training session you will again be
given a knowledge assessment test and an OSCE, which will take about 1-hour to complete. Then you may be selected for
an individual interview that will take 90 minutes or less to complete. The interviews will take place at a time and place
convenient for you within two weeks of the training session. All interviews will be audiotaped.
 
Risks: There are no risks involved with participation in this study that are above and beyond attending a continuing
education course.    
 
Potential benefits: You will learn how to perform cardiac auscultations and learn through simulation-based instructional
strategies.    
 
Data Collection and Storage: All information will be submitted to the Qualtric Online Survey server via a secure, encrypted
website. Only the researchers working with this study will see your data. All data provided will be kept confidential, unless
required by law. We will make every attempt to keep all data secure to the extent permitted by the technology. However,
there are no guarantees regarding the interception of data sent via the internet by any third party. All data that is stored will
be deleted from the server one year after the study has ended.    
 
If you experience any problems or have questions regarding your rights as a research subject, contact the Florida Atlantic
University Division of Research at (561) 297-0777.

For other questions about the study, you should contact the Principle Investiagator, Dr. Roberta Weber, or Eva Frank,
doctoral candidate, at (305) 333-9283. Please do not hesitate to ask any questions if you have them. You should have
already received and reviewed a copy of the adult consent form. Please keep this for your own records.    
 
Thank you for your participation.
    
 
Sincerely,    
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Appendix B. Pilot Cognitive Knowledge and Diagnostic Reasoning Multiple-Choice 

Exam

 

3/29/2016 Qualtrics Survey Software

https://fiu.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview 1/8

the stethoscope diaphragm is best for hearing these high frequency sounds

the stethoscope bell is best for hearing these lower frequency sounds

either the diaphragm or bell is appropriate when listening for gallops

Simulation for a Continuing Professional Education Course: Examining the Learning Gains and

Perceptions of Allied Health Professionals

Cognitive Knowledge and Diagnostic Reasoning Assessment PostTest

Cognitive Knowledge and Diagnostic Reasoning Assessment
PostTest

The identifier number I received was

# 1. Which of the following statements is correct concerning auscultation of atrial or ventricular
gallops?

# 25. Please match the following locations (at the top) to the corresponding auscultation site (on the
left)

      Mitral area Tricuspid area Aortic area Pulmonic area

2. Second intercostal space,
right of the sternum    

3. Second intercostal space,
left of the sternum    

4. Lower left sternal border,
approximately fourth to fifth
intercostal space

   

5. Fifth left intercostal space,
medial to the midclavicular line    
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aortic

pulmonic

tricuspid

mitral

aortic

pulmonic

tricuspid

mitral

client who is very thin

client who is shivering

client who is obese

client who is breathing rapidly

blood flowing into the heart via the superior vena cava

turbulent blood flow around the heart valves

closure of the mitral and tricuspid valve

closure of the pulmonic and aortic valve

# 6. The point of maximal impulse corresponds to which area?

# 7. The allied health professional will be assessing the client’s heart rate and rhythm via apex
auscultation.  The apex of the heart corresponds to which auscultation site?

# 8. All of the following conditions would make hearing heart sounds difficult EXCEPT _________. 

# 9. The first heart sound, S1, is associated with  ___________________________.
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the first third of systole

the first third of diastole

the second third of systole

the second third of diastole

refer this client to a cardiologist for further examination

# 1013. Using the graph above, please match the indicated areas on the graph with the appropriate
description.

      A B C D

10. Aortic valve opens    

11. Aortic valve closes    

12. Mitral valve opens    

13. Mitral valve closes    

# 14. The greatest volume of blood flows into the ventricles during ______________________.

# 15. A 14 year old male is receiving a cardiac screening prior to his participation in a soccer
league.  His mother reports that he was diagnosed by his pediatrician at age 5 as having an
innocent heart murmur.  How should the allied health professional respond to this information?
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perform a routine cardiac auscultation examination on the athlete

inform the client and his mother that soccer is contraindicated with this condition

defer the cardiac auscultation examination as the results will not be accurate

indicates that the patient may have a valve disorder

indicates a normal finding for a 45 year old woman

indicates that the client may have coronary artery disease

indicates that the client may have congestive heart failure

two pieces of leather rubbing together

lub  dub  dub

swishing or blowing sound

lalubdub

aortic

pulmonic

tricuspid

mitral

# 16. An allied health professional has examined a 45 year old female who has begun training for a
10K race.  She is new to competition and reports not receiving regular medical checkups.  Upon
auscultation, a S3 sound is heard.  How is this S3 heart sound significant?

# 17. When performing a cardiac auscultation examination on a client, the allied health
professional is concerned that the client may be demonstrating a murmur.  What would a murmur
sound like when heard through the stethoscope?

# 18. A 56 year old male will be participating in a charity athletic event.  An allied health
professional is performing a cardiac screening and is concerned as this client reports that he had a
myocardial infarction three years ago.  He successfully completed cardiac rehabilitation and has
become a regular exercise participant since his heart attack.  The allied health professional wants to
assess if the patient has an atrial gallop.  What area would be the best to listen for an atrial gallop?

# 19. Heart sounds are directly related to the cardiac cycle with pressure changes impacting the
valves. The heart __________________ and fills with blood during __________________.
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relaxes, diastole

relaxes, systole

contracts, diastole

contracts, systole

between the right atrium and right ventricle

between the left atrium and left ventricle

between the right ventricle and pulmonary artery

between the left ventricle and the aorta

ventricular gallop

atrial gallop

friction rub

murmur

S1 S2

S4 S1 S2

S1 S2 S3

S2 S3

# 20. A young female athlete has been diagnosed with mild mitral valve prolapse.  Where is the
mitral valve located?

# 21. Which abnormal heart sound would be associated with Marfan Syndrome?

# 22. An allied health professional has performed a cardiac examination on a client.  Heart sounds
are normal in all locations.  How should this normal finding be documented in the client’s medical
record?

# 23. An older athlete has been diagnosed with aortic regurgitation.  Which of the following
statements best describes aortic regurgitation?
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the valve does not open completely

the valve does not close completely

the valve has become narrowed

the prolapse causes enlarged valve cusps

clear the athlete for their sport without any restrictions

inform the athlete that he needs to prolong his warm up activities

educate the athlete to increase fluids to avoid dehydration

refer the athlete to a physician for further cardiac examination

have the client drink water

have the client stand

have the client squat

have the client perform the Valsalva maneuver

heart attack

heart failure

valve stenosis

pericarditis

# 24. An allied health professional has obtained a medical history from an athlete and performed a
cardiac examination.  The athlete reports that he has had multiple fainting spells which he attributes
to dehydration.  He complains of intermittent dizziness.  Upon auscultation, the allied health
professional has noted irregularities in the athlete’s cardiac rhythm.  What would be the most
appropriate action to take with this athlete at this time?

# 25. Which of the following activities does NOT influence murmur detection when assessing heart
sounds?

# 26. Upon cardiac auscultation, a friction rub is detected.  Which of the following medical conditions
would present with a friction rub?

# 27. Which position would enhance the detection and auscultation of a S3 heart sound?
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right sidelying position

left sidelying position

lying on the back, legs flat

sitting upright

intensity of the murmur

duration of the murmur

pitch of the murmur

timing of the murmur

auscultation should be performed on bare skin

there is no correlation between ECG and heart sounds

heart sounds cannot detect congenital cardiac defects

auscultation should be performed only with suspected cardiac problems

athlete is demonstrating signs and symptoms of a heart attack

athlete is demonstrating signs and symptoms of high blood pressure

athlete is demonstrating signs and symptoms of cardiomyopathy

athlete is demonstrating signs and symptoms of valve disease

# 28. Which of the following characteristics will help determine if the athlete has a systolic or
diastolic murmur?

# 29. Which of the following statements is correct?

# 30. Upon examination of an athlete, a S3 is detected upon auscultation and the point of maximal
impulse is displaced laterally towards the axilla as noted with palpation.  The athlete also indicates
general fatigue, reduced exercise tolerance, and intermittent shortness of breath at rest. What do
these clinical findings indicate?

# 31. An allied health professional is performing cardiac screening for a group of older people who
will be participating in the Senior Games competition. One participant has a blood pressure reading
of 180/100. Which heart sound would correlate with this elevated blood pressure?
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S1

S2

S3

S4
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Appendix C. Pilot Cardiovascular Examination Techniques and Assessment of 

Findings–OSCE 

 

	
Participant	ID:	
	

 

Medical	history	-	Ask	the	following	 NO	 YES		 CORRECT	FINDINGS	
1.	Exertional	chest	pain/discomfort	 	 	 o	

2.	Unexplained	syncope/near-syncope		 	 	 o	

3.	Excessive	exertional	and	unexplained	
dyspnea/fatigue,	associated	with	exercise	

	 	 o	

4.	Prior	diagnosis	of	a	heart	murmur	 	 	 o	

5.	Elevated	systemic	blood	pressure	 	 	 o	

Family	history	-	Ask	the	following	 	 	 	

6.	Premature	death	(sudden	and	unexpected,	
or	otherwise)	before	age	50	years	due	to	heart	
disease,	in	≥1	relative	

	 	 o	

7.	Disability	from	heart	disease	in	a	close	
relative	<50	years	of	age	

	 	 o	

8.	Specific	knowledge	of	certain	cardiac	
conditions	in	family	members:	hypertrophic	or	
dilated	cardiomyopathy,	long-QT	syndrome	or	
other	ion	channelopathies,	Marfan	syndrome,	
or	clinically	important	arrhythmias	

	 	 o	

Physical	examination	 	 	 	

9.	Verbalize	observation	of	physical	stigmata	of	
Marfan	syndrome			

	 	 o	

10.	Assess	brachial	artery	blood	pressure	
(sitting)			

	 Left:	___				/	___																	
Right:	___				/	___				

o	

11.	Assess	femoral	pulses	to	exclude	aortic	
coarctation		

	 Left			(	<		=		>		)			Right														
(circle	one	<,=,>)	

o	

12.	Auscultate	for	presence	of	a	heart	murmur	 	 	 	

SUPINE-	ATRIAL	REGURGITATION	 	 STETHOSCOPE	PLACEMENT	 IDENTIFIED	HEART	SOUND	

	

	 Aortic	
	
Pulmonic	
	
Tricuspid	
	
Mitral	

o	

SUPINE-	HOCM	 	 STETHOSCOPE	PLACEMENT	 IDENTIFIED	HEART	SOUND	

	

	 Aortic	
	
Pulmonic	
	
Tricuspid	
	
Mitral	

o	
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SUPINE-	INNOCENT	MURMUR	 	 STETHOSCOPE	PLACEMENT	 IDENTIFIED	HEART	SOUND 

	

	 Aortic	
	
Pulmonic	
	
Tricuspid	
	
Mitral	

o	

SUPINE-	S4	 	 STETHOSCOPE	PLACEMENT	 IDENTIFIED	HEART	SOUND	

	

	 Aortic	
	
Pulmonic	
	
Tricuspid	
	
Mitral	

o	

SUPINE-	NORMAL	 	 STETHOSCOPE	PLACEMENT	 IDENTIFIED	HEART	SOUND	

	

	 Aortic	
	
Pulmonic	
	
Tricuspid	
	
Mitral	

o	

	
Evaluator	Name:_____________________________________________	
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Appendix D. Pilot Semi-Structure Interview Protocol High-Fidelity 

Date: _______________________ 
 
Place: _____________________________________________________________ 
 
Interviewer: ________________________________________________________ 
 
Interviewee: ______________________ ATLAS group ____________________ 
 
Starting Time: ___________________ Ending Time: ________________________ 
 
Opening Statement: 
 Thank you very much for agreeing to participate in this study for my doctoral 
dissertation at FAU. The purpose of this study is to investigate the meaning of athletic 
trainers’ experiences as they are learning through simulation-designed instruction and 
how their experiences influenced their knowledge and skill acquisition of cardiovascular 
screenings with cardiac auscultations. The interview will take no more than 90 minutes 
and I would like to audio record the interview. I can assure you that your identity and all 
information you will be sharing with me will remain confidential, I will use pseudonyms 
when I am writing my findings, and nothing will be shared with a third party, expect my 
dissertation chair and committee who are overseeing this study. Do I have your 
permission to audiotape this interview? ANSWER: __________ 
 
Thank you. I will be asking you questions and please ask me if you need clarification on 
anything. Let us begin.  
 
Questions for participants of the High-fidelity simulation 
 

1. What are your previous experiences with any type of simulation? 
a. Please explain what these experiences were like. 

2. Thinking of the simulation experience you just completed, what was that 
experience like for you? 

a. How did it make you feel? 
3. What did you like most about this simulation learning experience?  
4. What did you like least about this simulation learning experience?  
5. How will you utilize the information learned during this CE course? 

a. How will you apply it in your clinical setting? 
6. How do you think you performed on the pre-test? 

a. Multiple-choice exam and OSCE 
7. How do you think you performed on the post-test? 

a. Multiple-choice exam and OSCE 
8. Knowing what you know now, what would you have changed while participating 

in the lecture or simulation experience? 
9. Knowing what you know now, what could the instructor change during the lecture 

or simulation experience? 
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10. What were your feelings about engaging with Harvey®? 
a. Have you ever engaged with a Human Patient Simulator?  

11. I see that your preferred learning strategy was _____________.  
a. How did the simulation-learning experience accommodate your learning 

strategy? 
12. What is the primary reason that you chose to participate in this continuing 

education courses today? 
13. How comfortable were you with cardiac auscultations before today? 
14. How comfortable are you with cardiac auscultations after today? 
15. What do you think about learning through simulation? 

a. What are your thoughts about CE courses utilizing simulation as a 
teaching strategy? 

 
Thank you very much for taking the time out of your schedule to participate in my study 
and to contribute to my study. All information will remain confidential. May I contact 
you for further questions or clarifications if any arise? YES or NO (Circle one) 
 
What is your contact information? 
 Phone number: 
 
 Email address: 
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Appendix E. Pilot Semi-Structure Interview Protocol Low-Fidelity 

Date: _______________________ 
 
Place: _____________________________________________________________ 
 
Interviewer: ________________________________________________________ 
 
Interviewee: ______________________ ATLAS group ____________________ 
 
Starting Time: ___________________ Ending Time: ________________________ 
 
Opening Statement: 
 Thank you very much for agreeing to participate in this study for my doctoral 
dissertation at FAU. The purpose of this study is to investigate the meaning of athletic 
trainers’ experiences as they are learning through simulation-designed instruction and 
how their experiences influenced their knowledge and skill acquisition of cardiovascular 
screenings with cardiac auscultations. The interview will take no more than 90 minutes 
and I would like to audio record the interview. I can assure you that your identity and all 
information you will be sharing with me will remain confidential, I will use pseudonyms 
when I am writing my findings, and nothing will be shared with a third party, expect my 
dissertation chair and committee who are overseeing this study. Do I have your 
permission to audiotape this interview? ANSWER: __________ 
 
Thank you. I will be asking you questions and please ask me if you need clarification on 
anything. Let us begin.  
 
Questions for participants of the Low-Fidelity simulation 
 

1. What are your previous experiences with any type of simulation? 
a. Please explain what these experiences were like. 

2. Thinking of the simulation experience you just completed, what was that 
experience like for you? 

a. How did it make you feel? 
3. What did you like most about this simulation learning experience?  
4. What did you like least about this simulation learning experience?  
5. How will you utilize the information learned during this CE course? 

a. How will you apply it in your clinical setting? 
6. How do you think you performed on the pre-test? 

a. Multiple-choice exam and OSCE 
7. How do you think you performed on the post-test? 

a. Multiple-choice exam and OSCE 
8. Knowing what you know now, what would you have changed while participating 

in the lecture or simulation experience? 
9. Knowing what you know now, what could the instructor change during the 

lecture? 
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a. And how could the online computer screen-based simulation experience 
be changed? 

10. What were your feelings about engaging with Harvey® during the pre-test and 
post-test? 

a. What are your thoughts about transferring the learned information from 
the online computer screen-based simulation to Harvey® for the post-test? 

11. I see that your preferred learning strategy was _____________.  
a. How did the simulation-learning experience accommodate your learning 

strategy? 
12. What is the primary reason that you chose to participate in this continuing 

education courses today? 
13. How comfortable were you with cardiac auscultations before today? 
14. How comfortable are you with cardiac auscultations after today? 
15. What do you think about learning through simulation? 

a. What are your thoughts about CE courses utilizing simulation as a 
teaching strategy? 

 
Thank you very much for taking the time out of your schedule to participate in my study 
and to contribute to my study. All information will remain confidential. May I contact 
you for further questions or clarifications if any arise? YES or NO (Circle one) 
 
What is your contact information? 
 Phone number: 
 
 Email address: 
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Appendix F. Final Cognitive Knowledge and Diagnostic Reasoning Multiple-Choice 

Exam (pre-test and post-test)
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Appendix G. Final Cardiovascular Examination Techniques and Assessment of 

Findings - OSCE 

 

	
Participant	ID:	
	

 

Medical	history	-	Ask	the	following	 NO	 YES		 CORRECT	FINDINGS	
1.	Exertional	chest	pain/discomfort	 	 	 o	

2.	Unexplained	syncope/near-syncope		 	 	 o	

3.	Excessive	exertional	and	unexplained	
dyspnea/fatigue,	associated	with	exercise	

	 	 o	

4.	Prior	diagnosis	of	a	heart	murmur	 	 	 o	

5.	Elevated	systemic	blood	pressure	 	 	 o	

Family	history	-	Ask	the	following	 	 	 	

6.	Premature	death	(sudden	and	unexpected,	
or	otherwise)	before	age	50	years	due	to	heart	
disease,	in	≥1	relative	

	 	 o	

7.	Disability	from	heart	disease	in	a	close	
relative	<50	years	of	age	

	 	 o	

8.	Specific	knowledge	of	certain	cardiac	
conditions	in	family	members:	hypertrophic	or	
dilated	cardiomyopathy,	long-QT	syndrome	or	
other	ion	channelopathies,	Marfan	syndrome,	
or	clinically	important	arrhythmias	

	 	 o	

Physical	examination	 	 	 	

9.	Verbalize	observation	of	physical	stigmata	of	
Marfan	syndrome			

	 	 o	

10.	Assess	brachial	artery	blood	pressure	
(sitting)			

	 Left:	___				/	___																	
Right:	___				/	___				

o	

11.	Assess	femoral	pulses	to	exclude	aortic	
coarctation		

	 Left			(	<		=		>		)			Right														
(circle	one	<,=,>)	

o	

12.	Auscultate	for	presence	of	a	heart	murmur	 	 	 	

SUPINE-	Heart	Sound	Examination	Locations	 	 STETHOSCOPE	PLACEMENT	 Correct	Placement	

	

	 Aortic	
	
Pulmonic	
	
Tricuspid	
	
Mitral	

o 
o 

o 

o 

S3		(Ventricular	Gallop)	 	 Heart	Sound	Identification	 IDENTIFIED	HEART	SOUND	

	

	 	 o	
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Murmur	 	 Heart	Sound	Identification	 IDENTIFIED	HEART	SOUND 

	

	 	 o	

S4	(Atrial	Gallop)	 	 Heart	Sound	Identification	 IDENTIFIED	HEART	SOUND	

	

	 	 o	

Normal	S1	S2	 	 Heart	Sound	Identification	 IDENTIFIED	HEART	SOUND	

	

	 	 o	

	
Evaluator	Name:_____________________________________________	
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Appendix H. Final Semi-Structure Interview Protocol High-Fidelity 

Date: _______________________ 
 
Place: _________________________________________________________________ 
 
Interviewer: ____________________________________________________________ 
 
Interviewee ID: _______________________ AdultSTM group ____________________ 
 
Starting Time: ___________________ Ending Time: ________________________ 
 
Opening Statement: 
 Thank you very much for agreeing to participate in this study. The purpose of this 
study is to investigate the meaning of your experience as you learned through simulation-
designed instruction and how your experiences influenced your knowledge and skill 
acquisition of cardiovascular screenings with cardiac auscultations. This interview will 
take no more than 30 minutes and we would like to audio record the interview. We can 
assure you that your identity and all information you will be sharing with us will remain 
confidential; we will use pseudonyms when we are writing up the findings. Nothing will 
be shared with a third party, expect those individuals affiliated with this study. Do I have 
your permission to audiotape this interview?  
 
_____ I give consent to be interviewed 
_____ I do not give consent to be interviewed 
 
_____ I give consent to be audiotaped 
_____ I do not consent to be audiotaped 
 
Thank you. I will be asking you questions and please let me know if you need 
clarification on anything. Let us begin.  
 
Questions for participants of the High-Fidelity simulation 
 

16. Thinking of the simulation experience you just completed, what was that 
experience like for you? 

17. What did you like most about this simulation learning experience?  
18. What did you like least about this simulation learning experience?  
19. How will you utilize the information learned during this CE course? 

a. How will you apply it in your clinical setting? 
20. How do you think you performed on the pre-test? 

a. Multiple-choice exam and OSCE 
21. How do you think you performed on the post-test? 

a. Multiple-choice exam and OSCE 
22. Knowing what you know now, what would you have changed while participating 

in the lecture or simulation experience? 
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23. Knowing what you know now, what could the instructor change during the lecture 
or simulation experience? 

24. What were your feelings about engaging with Harvey®? 
a. Have you ever engaged with a Human Patient Simulator?  

25. I see that your preferred learning strategy was _____________.  
a. How did the simulation-learning experience accommodate your learning 

strategy? 
26. What is the primary reason that you chose to participate in this continuing 

education courses today? 
27. How comfortable were you with cardiac auscultations before today? 
28. How comfortable are you with cardiac auscultations after today? 
29. What do you think about learning through simulation? 

a. What are your thoughts about CE courses utilizing simulation as a 
teaching strategy? 

b. After this experience, are you interested in continuing education units to 
use simulation experiences 

30. How important do you think is simulation to teaching current and future topics in 
athletic training? 

31. Are you responsible for planning pre-participation physical exams?  
a. If so, what components/stations are a part of the PPE? 

32. In your experience with PPEs, which clinician primarily performs cardiovascular 
screenings during pre-participation physical exams (PPEs)? 

33. In your opinion, which clinician do you think should perform cardiovascular 
screenings during pre-participation physical exams (PPEs)?  

a. Why? 
 

Thank you very much for taking the time out of your schedule to participate in our study 
and to contribute to our study. All information will remain confidential. May I contact 
you for further questions or clarifications if any arise? YES or NO (Circle one) 
 
What is your contact information? 
 Phone number: 
 
 Email address: 
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Appendix I. Final Semi-Structure Interview Protocol Low-Fidelity 

Date: _______________________ 
 
Place: _________________________________________________________________ 
 
Interviewer: ____________________________________________________________ 
 
Interviewee ID: _______________________ AdultSTM group ____________________ 
 
Starting Time: ___________________ Ending Time: ________________________ 
 
Opening Statement: 
 Thank you very much for agreeing to participate in this study. The purpose of this 
study is to investigate the meaning of your experience as you learned through simulation-
designed instruction and how your experiences influenced your knowledge and skill 
acquisition of cardiovascular screenings with cardiac auscultations. This interview will 
take no more than 30 minutes and we would like to audio record the interview. We can 
assure you that your identity and all information you will be sharing with us will remain 
confidential; we will use pseudonyms when we are writing up the findings. Nothing will 
be shared with a third party, expect those individuals affiliated with this study. Do I have 
your permission to audiotape this interview?  
 
_____ I give consent to be interviewed 
_____ I do not give consent to be interviewed 
 
_____ I give consent to be audiotaped 
_____ I do not consent to be audiotaped 
 
Thank you. I will be asking you questions and please let me know if you need 
clarification on anything. Let us begin.  
 
Questions for participants of the Low-Fidelity simulation 
 

1. What are your previous experiences with any type of simulation? 
2. Thinking of the simulation experience you just completed, what was that 

experience like for you? 
a. How did it make you feel? 

3. What did you like most about this simulation learning experience?  
4. What did you like least about this simulation learning experience?  
5. How will you utilize the information learned during this CE course? 

a. How will you apply it in your clinical setting? 
6. How do you think you performed on the pre-test? 

a. Multiple-choice exam and OSCE 
7. How do you think you performed on the post-test? 

a. Multiple-choice exam and OSCE 
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8. Knowing what you know now, what would you have changed while participating 
in the lecture or simulation experience? 

9. Knowing what you know now, what could the instructor change during the 
lecture? 

a. And how could the online computer screen-based simulation experience 
be changed? 

10. What were your feelings about engaging with Harvey® during the pre-test and 
post-test? 

a. What are your thoughts about transferring the learned information from 
the online computer screen-based simulation to Harvey® for the post-test? 

11. I see that your preferred learning strategy was _____________.  
a. How did the simulation-learning experience accommodate your learning 

strategy? 
12. What is the primary reason that you chose to participate in this continuing 

education courses today? 
13. How comfortable were you with cardiac auscultations before today? 
14. How comfortable are you with cardiac auscultations after today? 
15. What do you think about learning through simulation? 

a. What are your thoughts about CE courses utilizing simulation as a 
teaching strategy? 

b. After this experience, are you interested in continuing education units to 
use simulation experiences 

16. How important do you think is simulation to teaching current and future topics in 
athletic training? 

17. Are you responsible for planning pre-participation physical exams?  
a. If so, what components/stations are a part of the PPE? 

18. In your experience with PPEs, which clinician primarily performs cardiovascular 
screenings during pre-participation physical exams (PPEs)? 

19. In your opinion, which clinician do you think should perform cardiovascular 
screenings during pre-participation physical exams (PPEs)?  

a. Why? 
 
Thank you very much for taking the time out of your schedule to participate in our study 
and to contribute to our study. All information will remain confidential. May I contact 
you for further questions or clarifications if any arise? YES or NO (Circle one) 
 
What is your contact information? 
 Phone number: 
 
 Email address: 
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Appendix J. Formal Recruitment E-mail and Flyer 

Dear (Insert Name): 

Eva Frank, a doctoral student at Florida Atlantic University, is completing her 
dissertation research and is looking for participants to volunteer in a study titled: 
“Simulation for a Continuing Professional Education Course: Examining the Learning 
Gains and Perceptions of Allied Health Professionals.” Please forward this email and 
attached flyer to other allied health professionals who may be interested in participating 
in this study. Participation in this study is free for all study participants. Athletic trainers 
will receive 4 free EBP CEUs.  

The first purpose of this study is to compare the effects of two different simulation-based 
instructional strategies on allied health professionals’ clinical competence in performing 
cardiovascular screening with cardiac auscultation. The second purpose of this study is to 
identify the professionals’ perceptions of learning through high-fidelity or low-fidelity 
simulation-based instructional strategies. The aim of this study is to identify and offer 
instructional recommendation for future continuing education courses based on the 
outcomes.  

The study will be offered as a continuing education course during the month of October 
on Saturday 17/10/2015 from 8am - 4pm at Florida International University’s STAR 
Center (http://cnhs.fiu.edu/star-center/). The study involves the completion of a web-
based survey, a pre-test and post-test knowledge and skill assessment, and possibly an 
interview that will occur on another day. The attached flyer provides general information 
about this study. Please forward this email and the flyer to others who may be interested 
in participating. Participation in this continuing education course is free for all study 
participants. All ATs will receive 4 EPB CEUs.  

Thank you for your consideration. Please contact Eva Frank directly at efrank14@fau.edu 
or by phone at 305.333.9283 or Dr. Roberta Weber at rweber@fau.edu or by phone at 
561.799.8519 if you have any questions. Please RSVP for this continuing education 
course by contacting Eva Frank. 

Sincerely,  

 

Eva Frank, MS, LAT, ATC  Roberta Weber, Ed.D. 
Doctoral Candidate   Associate Professor 
Florida Atlantic University  Florida Atlantic University 
Phone: 305.333.9283   Phone: 561.799.8519 
efrank14@fau.edu    rweber@fau.edu 
  



 

 207 

 

  

 

 

 
 
 
 

 
 DISSERTATION STUDY 

Simulation for a Continuing Professional Education Course:  
Examining the Learning Gains and Perceptions of Allied Health Professionals 

 
Ø Primary Investigators:  

o Roberta Weber, Ed.D.  
o Eva Frank, Doctoral Candidate 

 
Ø Purpose: 

o To compare the effects of two different simulation-based instructional strategies on allied health 
professionals’ clinical competence in performing cardiovascular screening with cardiac 
auscultation to identify heart murmurs.  

 
o To identify professionals’ perceptions of learning through high-fidelity or low-fidelity simulation-

based instructional strategies. 
 

Ø Inclusion criteria - must meet all of the following: 
o Allied Health Professional with proof of current licensure to practice in the state of Florida 
o Proof of current CPR/AED certification 

 
Ø Incentive 

o Learning how to perform a cardiovascular screening with cardiac auscultations 
o Participation in this study is FREE for all study participants 
o 4 Free EBP CEUs will be offered to all Certified Athletic Trainers 

 
Ø Time 

o Saturday 7/11/2015 * 8am - 4pm 
 

Ø Study Location:  
o Florida International University STAR Center http://cnhs.fiu.edu/star-center/ 

 
Ø Contact person and RSVP to:  

o Eva Frank – 305.333.9283 – efrank14@fau.edu or  
o Roberta Weber, Ed.D – 561.799.8519 – rweber@fau.edu 

 
 
*PLEASE RSVP but know that ON SITE REGISTRATION IS AVAILABLE 
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Appendix K. Self-Guided Heart Sounds Websites 

 

Auscultation Assistant  
http://www.med.ucla.edu/wilkes/Rubintro.htm 
 
Please review the following sounds (takes a few seconds to load)  

Ø Friction Rub 
Ø S3 
Ø S4 

 
Easy Auscultation 
http://www.easyauscultation.com/heart-sounds.aspx 
 
Scroll Down to Heart Sounds Lessons.   
Please review the following sounds . . . . . . . . . 

Ø Innocent Murmur 
Ø Third Heart Sound - Physiologic 
Ø Aortic Regurgitation–Mild 
Ø Mitral Stenosis–Moderate 
Ø Patent Ductus Arteriosus 
Ø Coarctation of the Aorta 
Ø Third Heart Sound Gallop 
Ø Fourth Heart Sound Gallop 

 
University of Washington, Department of Medicine 
http://depts.washington.edu/physdx/heart/demo.html 
 
Please review the following sounds . . . . . . . . . 

Ø S3 
Ø S4 
Ø Rubs 
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Appendix L. The Preferred Learning Strategy Online Resource 

 

ATLAS
Assessing The 

Learning 
Strategies of 

AdultS™

I usually will not begin the 
learning activity until I

am convinced that I will 
enjoy it enough

to successfully finish it.

Open this flap, and proceed 
to the next box.

I like to identify the best 
possible resources such as 
manuals, books, modern 

information sources,
or experts for the learning 

project.

Open this flap, and proceed 
to the next box.

Directions: Read the 
sentence stem in the box 
below, and choose one of 
the two options that best 

applies to you. Follow the 
arrow, and flip open your 
flap. Continue the process 
until you find the name of 
your group. Only read the 
material in the boxes to 

which you are sent.

When considering a new 
learning activity such as

learning a new craft, hobby, 
or skill for use in my 

personal life,

Navigators
Description:  Focused learners who chart a course for learning and follow it. 

Subgroup 1 likes to use human resources while Subgroup 2 is more 
concerned with the organization of the material into meaningful 
patterns.

Characteristics: Focus on the learning process that is external to them by 
relying heavily on planning and monitoring the learning task, on 
identifying resources, and on the critical use of resources.

Instructor: Schedules and deadlines helpful. Outlining objectives and 
expectations, summarizing main points, giving prompt feedback, and 
preparing instructional situation for subsequent lessons.

GROUPS OF LEARNERS

Engagers
Description:  Passionate learners who love to learn, learn with feeling, and 

learn best when actively engaged in a meaningful manner. Subgroup 1 
likes to use human resources while Subgroup 2 favors reflecting upon 
the results of the learning and planning for the best way to learn.

Characteristics: Must have an internal sense of the importance of the 
learning to them personally before getting involved in the learning. 
Once confident of the value of the learning, likes to maintain a focus on 
the material to be learned. Operates out of the Affective Domain 
related to learning.

Instructor: Provide an atmosphere that creates a relationship between the 
learner, the task, and the teacher. Focus on learning rather than 
evaluation and encourage personal exploration for learning. Group 
work also helps to create a positive environment.

Problem Solvers
Description:  Learners who rely heavily on all the strategies in the area of 

critical thinking. Subgroup 1 likes to plan for the best way to proceed 
with the learning task while Subgroup 2 is more concerned with 
assuring that they use the most appropriate resources for the learning 
task.

Characteristics: Test assumptions, generate alternatives, practice conditional 
acceptance, as well as adjusting their learning process, use many 
external aids, and identify many of resources. Like to use human 
resources and usually do not do well on multiple-choice tests. 

Instructor:  Provide an environment of practical experimentation, give 
examples from personal experience, and assess learning with open-
ended questions and problem-solving activities.
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It is important for me to:

Focus on 
the end 

result and 
then set up 
a plan with 
such things 

as 
schedules 

and 
deadlines 

for 
learning it.

Think of a 
variety of 
ways of 
learning 

the 
material.

Continue 
on to the 
next box. 

Do Not go 
back.

You are a 
Problem 
Solver: 

Subgroup 1

I like to:

Involve 
other people 
who know 
about the 

topic in my 
learning 
activity.

Determine 
the best way 
to proceed 

with a 
learning task 

by 
evaluating 
the results 
that I have 

already 
obtained 

during the 
learning 

task.

You are a 
Engager: 

Subgroup 1

You are a 
Engager: 

Subgroup 2

Go to the Groups of Learners
on the other side of this page. 
Read the description of your 
learning strategy preference.

Continue 
on to the 
next box. 

Do Not go 
back.

Go to the Groups of Learners on the other side of this page. 
Read the description of your learning strategy preference.

Set up a plan 
for the best 

way to 
proceed with 

a specific 
learning 

task.

I like to:

Assessing The Learning Strategies of AdultS
ATLAS™

Gary J. Conti   Copyright    1999

You are a 
Problem 
Solver: 

Subgroup 2
You are a 

Navigator: 
Subgroup 2

You are a 
Navigator: 
Subgroup 1

Check out 
the resources 

that I am 
going to use 
to make sure 
that they are 
the best ones 

for the 
learning 

task.

Involve 
other 

people who 
know about 
the topic in 
my learning 

activity.

Structure 
the 

information 
to be 

learned to 
help remind 

me that I 
can 

successfully 
complete 

the learning 
activity.

I like to:
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Appendix M. Script for Computer Lab 

Demographic and ATLAS Questionnaire as well as the Cognitive Knowledge and 

Diagnostic Reasoning 

 

Hello, my name is _________________ and I will be monitoring this portion of the 

course. Please take a seat in front of a computer. The computer should have an opened 

Word document with directions on it.  

Please let me know if you have any questions as you complete either of the two sections.  

Please see me again when you are done for further directions.  
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Appendix N. Script for OSCE Station 1 

Cardiovascular Examination Techniques and Assessment Findings: 

Medical and Family History 

 

*Mark the participant’s ID #.  

*Pay attention to time–after 3 minutes give them 1 more minute.  

 

Hello, my name is ___________ (evaluator). I will be evaluating the Medical and Family 

History portion of the OSCE. When the patient comes in for her pre-participation 

physical exam please ask her any questions that are important to ask a patient when 

completing a cardiovascular exam. Do you have any questions? Now I will bring in Evan 

the patient. Please begin.  
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Appendix O. Script for OSCE Station 2 

Cardiovascular Examination Techniques and Assessment Findings:  

Physical Examination 

Station supplies needed: Teaching Stethoscope and BP Cuff 

*Double check the participant’s ID #.  

*Pay attention to time–after 3 minutes give them 1 more minute.  

 

Hello, my name is ___________(evaluator) and I will be evaluating the Physical 

Examination portion of the OSCE. When the patient comes in for her pre-participation 

physical exam, please perform any exams, except cardiac auscultations, that are 

important to perform on a patient when completing a cardiovascular exam. If you require 

any materials, please ask for them. Do you have any questions? Now I will bring in Evan 

(really Yusnier) the patient. Please begin 

 

NOTES: 

• # 9: (Marfan Syndrome) may already have been evaluated–if not be sure to mark 

the rubric.  

• #10: The ideal positioning of the patient is seated with the arm supported at heart 

level (patient should sit on chair and the arm on the table). 

• #11: Femoral pulse should be assessed bilaterally for it to be correct. 
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Appendix P. Script for OSCE Station 3 

Cardiovascular Examination Techniques and Assessment Findings:  

Physical Examination–Stethoscope placement over all four valves and Auscultation 

patterns with bell and diaphragm 

 

*Double check the participant’s ID #.  

*Pay attention to time–after 3 minutes give them 1 more minute.  

 

Hello, my name is _____________ (evaluator) and I will be evaluating the physical 

examination portion, specifically the cardiac auscultation patterns, of the OSCE. This is 

Harvey® the Cardiopulmonary Patient Simulator that you will perform the cardiac 

auscultations on. Please show me the appropriate stethoscope placement for each of the 

valve. Also, please perform an auscultatory pattern. Do you have any questions? Let us 

begin.  

 

Please identify the Aortic area 

Please identify the Pulmonic area 

Please identify the Tricuspid area 

Please identify the Mitral area 

Please perform the cardiac auscultatory pattern 
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Appendix Q. Script for OSCE Station 4 

Cardiovascular Examination Techniques and Assessment Findings:  

Physical Examination - Listening and identifying cardiac sounds 

 

*Double check the participant’s ID #.  

*Pay attention to time–after 3 minutes give them 1 more minute.  

 

Hello, my name is _______________ (evaluator) and I will be evaluating the physical 

examination portion, specifically the cardiac sounds identification, of the OSCE. I will 

play a sound and have you identify the heart sound. You will identify 4 different heart 

sounds. Do you have any questions? Let us begin.  

 

Please identify the heart sound 

1. S3–Ventricular Gallop 

2. Murmur 

3. S4–Atrial Gallop 

4. Normal S1 S2 
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Appendix R. Adult Written Consent Form

 

  

ADULT CONSENT FORM 
  
 
1) Title of Research Study:  Simulation for a Continuing Professional Education Course: Examining the Learning Gains and 
Perceptions of Allied Health Professionals.  
 
2) Investigators:  
Roberta Weber, Ed.D. Principle Investigator  Eva Frank, Doctoral Candidate 
Associate Professor, College of Education  Department of Curriculum, Culture, and Educational Inquiry 
Florida Atlantic University    Florida Atlantic University 
rweber@fau.edu or (561) 799-8519   efrank14@fau.edu or (305) 333-9283 
      
3) Purpose: The first purpose of this research study will be to examine if simulation based training increases clinical 
competence for conducting cardiovascular screening. The second purpose of this study will be to identify the participants’ 
perceptions of learning through simulation based training.  
  
4) Procedures: To participate in this study, you will be asked to complete a demographic questionnaire, a learning strategies 
questionnaire, a knowledge assessment test, and an objective structured clinical exam (OSCE) that will be videotaped. This 
should take approximately 70 minutes to complete. You will then attend a three (3)-hour, instructor-directed educational 
session on how to conduct a cardiovascular screening. This session will be videotaped. After the instructor-directed session 
you will be randomly assigned to one of two simulation groups: a high-fidelity or low-fidelity group. Both simulation groups will 
attend a 1-hour session. All training sessions will be videotaped. After completing the training session you will again be given 
a knowledge assessment test and an OSCE, which will take about 1-hour to complete. Then you may be selected for an 
individual interview that will take 90 minutes or less to complete. The interviews will take place at a time and place convenient 
for you within two weeks of the training session. All interviews will be audiotaped. 
 
5) Risks: The risks involved with participation in this study are no more than you would experience in any other continuing 
education course.  
 
6) Benefits: The potential benefits to you are that you will learn how to conduct a cardiovascular screening with cardiac 
auscultations. Additionally, this research will contribute to a greater understanding on how to help improve continuing 
professional education courses for allied health professions and how to utilize simulation-based learning in such courses. 
 
7) Data Collection & Storage: The records of this study will be kept private, confidential and secure by the researches and 
will only be released to authorized personnel if required by law. You and all participants will be given a unique identifier 
number in order to provide anonymity. Research records will be stored securely and only the research team will have access 
to the records. Any hard copy data will be kept in a locked filing cabinet in the researcher’s (Eva Frank) office and any soft 
copy versions will be kept on a password-protected computer for 1 (one) year. After 1 (one) year, physical paper copies will 
be destroyed via shredding and electronic data will be deleted. In any written report that may be published, we will not include 
any information that will make it possible to identify you; we will also aggregate the data if published.  
 
8) Contact Information: If you have questions or concerns about your rights as a research participant, contact the Florida 
Atlantic University Division of Research at (561) 297-0777 or send an email to fau.research@fau.edu. For other questions 
about the study, you should contact the principle investigators: Roberta Weber, Ed.D. Principle Investigator, at 
rweber@fau.edu and (561) 799-8519 or Eva Frank, Doctoral Candidate, at efrank14@fau.edu and (305) 333-9283. 
 
9) Consent Statement: *I have read or had read to me the preceding information describing this study.  All my questions 
have been answered to my satisfaction. I am 18 years of age or older and freely consent to participate.  I understand that I 
am free to withdraw from the study at any time without penalty.  I have received a copy of this consent form.  
 
I give  ____ I do not give _____ consent to be videotaped during the pre- and post- Objective, Structure Clinical Exam 
(OSCE), the 3-hour lecture, and the 1-hour training session. 
 
I give  ____ I do not give _____ consent to be selected as a participant to be interviewed at a time and place convenient for 
me after the day of the continuing education course.  
 
I give  ____ I do not give _____ consent to be audiotaped if I am selected as a participant to be interviewed.  
 
Signature of Participant:______________________________________ Date: _____________________ 
 
Printed Name of Participant:  First Name ___________________  Last Name_______________________ 
 
Signature of Investigator: ___________________________________________ Date: _____________________ 

 

    

  

   

 

 

   

   

   

  

 

Approved on:   9/21/2015 

Expires on: 
 

  N/A 
Institutional Review Board 
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Appendix S. Email Request for Interview 

Dear (Insert Name): 

Eva Frank, a doctoral student at Florida Atlantic University, is completing her 
dissertation research and you have been selected to be interviewed for a study titled: 
“Simulation for a Continuing Professional Education Course: Examining the Learning 
Gains and Perceptions of Allied Health Professionals.” The interview will take no more 
than 30-40 minutes. It will be at a time and place convenient for you. The interview can 
take place in person or via FaceTime, phone, or Skype. Please let me know your 
preferred availability for the next three weeks. When you inform me of your availability 
please provide multiple times and days. 

The first purpose of this study is to compare the effects of two different simulation-based 
instructional strategies on allied health professionals’ clinical competence in performing 
cardiovascular screening with cardiac auscultation. The second purpose of this study is to 
identify the professionals’ perceptions of learning through high-fidelity or low-fidelity 
simulation-based instructional strategies. The aim of this study is to identify and offer 
instructional recommendation for future continuing education courses based on the 
outcomes.  

 
Thank you for your consideration. Please contact Eva Frank directly at efrank14@fau.edu 
or by phone at 305.333.9283 or Dr. Roberta Weber at rweber@fau.edu or by phone at 
561.799.8519 if you have any questions. Please RSVP for this continuing education 
course by contacting Eva Frank. 

Sincerely,  

 

Eva Frank, MS, LAT, ATC  Roberta Weber, Ed.D. 
Doctoral Candidate   Associate Professor 
Florida Atlantic University  Florida Atlantic University 
Phone: 305.333.9283   Phone: 561.799.8519 
efrank14@fau.edu    rweber@fau.edu 
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Appendix T. IRB Approval Letter 

 

  

 

- 1 - Generated on IRBNet

 Institutional Review Board
Division of Research

777 Glades Rd.
Boca Raton, FL 33431

Tel: 561.297.0777

FLORIDA  fau.edu/research/researchint

ATLANTIC   

UNIVERSITY  Michael Whitehurst, Ed.D., Chair

 
DATE: September 22, 2015
  
TO: Roberta Weber, Ed.D.
FROM: Florida Atlantic University Social, Behavioral and Educational Research IRB
  
PROTOCOL #: 772542-2
PROTOCOL TITLE: [772542-2] Simulation for a Continuing Professional Education Course:

Examining the Learning Gains and Perceptions of Allied Health Professionals
  
SUBMISSION TYPE: Response/Follow-Up
REVIEW CATEGORY: Exemption category # A1
  
ACTION: DETERMINATION OF EXEMPT STATUS
EFFECTIVE DATE: September 21, 2015

 

Thank you for your submission of Response/Follow-Up materials for this research study. The Florida
Atlantic University Social, Behavioral and Educational Research IRB has determined this project is
EXEMPT FROM FEDERAL REGULATIONS. Therefore, you may initiate your research study.

We will keep a copy of this correspondence on file in our office. Please keep the IRB informed of any
substantive change in your procedures, so that the exemption status may be re-evaluated if needed.
Substantive changes are changes that are not minor and may result in increased risk or burden or
decreased benefits to participants. Please also inform our office if you encounter any problem involving
human subjects while conducting your research.

If you have any questions or comments about this correspondence, please contact Donna Simonovitch at:

Institutional Review Board
Research Integrity/Division of Research
Florida Atlantic University
Boca Raton, FL 33431
Phone: 561-297-0777
researchintegrity@fau.edu

* Please include your protocol number and title in all correspondence with this office.

 

This letter has been electronically signed in accordance with all applicable regulations,
and a copy is retained within our records.
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