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Abstract of Dissertation 

 

 

Reflecting on Diagnosis: 

Factors Associated with Diagnostic Reasoning in Family Nurse Practitioner Students 

 

 

Diagnostic errors are a national health crisis, with most humans likely to 

experience at least one in their lifetime. Educators grapple to develop interventions aimed 

at improving diagnosis and the complex process of diagnostic reasoning. To address this 

need, the dissertation study investigated factors associated with diagnostic reasoning in 

Family Nurse Practitioner (FNP) students. A quasi-experimental, pretest/posttest one 

group design was employed using the Metacognitive Diagnostic Reasoning model. Forty-

one FNP students from two U.S. Masters-degree granting programs participated in a 

parent study intervention where 70 hours in their final semester of clinical education were 

replaced with screen-based simulation. Pre- and post-study measures of metacognitive 

awareness (Metacognitive Awareness Inventory), knowledge (Diagnostic Readiness 

Test), and diagnostic reasoning (i-Human Patients© simulation platform data) were 

collected. There was a statistically significant increase in all three variables from pre- to 

post-test, p < 0.001, but not a statistically significant relationship between knowledge and 

metacognitive awareness, r = 0.10, p = 0.54, nor metacognitive awareness and diagnostic 

reasoning, r = 0.05, p = 0.74. Only 6.3% of diagnostic reasoning could be explained by 

metacognitive awareness and knowledge, and this linear regression model was not 

statistically significant, F = 1.28, p = 0.29. However, with exposure to repeated patient 

cases through screen-based simulation, diagnostic reasoning, metacognitive awareness, 

and knowledge all improved. Reflecting on the current state of graduate nursing clinical 
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education and diagnostic error, the educational significance of such an improvement is 

paramount. 
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Chapter 1: Introduction 

 

Background of the Study 

Most people will fall victim to at least one diagnostic error in their lifetime, many 

of which go unnoticed, while others have devastating consequences (National Academies 

of Science, Engineering, and Medicine [NAM], 2015). A correct diagnosis is essential to 

the health and safety of patients and the healthcare system. Accurate diagnoses provide a 

prompt explanation of a health condition and guide further decisions and care. Diagnostic 

errors may produce harmful or unnecessary treatment or alternate outcomes including 

physical, emotional, financial, and legal effects (NAM, 2015). 

These errors are often related to issues in systems or individual diagnostic 

reasoning, a complex cognitive process with which a provider reaches a correct diagnosis 

(Lawson, 2018; NAM, 2015). Diagnostic reasoning requires the use of intuitive, heuristic 

processing from knowledge and experience, as well as deliberate and reflective thinking 

(Croskerry, 2009). As providers mature and develop in their role, it is expected that they 

will develop these cognitive processes further, particularly the ability to reflect on and 

regulate their own thinking and reasoning, a process known as metacognition (Burley et 

al., 1985; Kruger & Dunning, 1999; Pesut & Herman, 1992). Nurse practitioners (NPs), 

specifically Family NPs (FNPs), along with their physician and physician assistant (PA) 

colleagues, use these reasoning skills to accurately diagnose their patients and develop 

treatment and evaluation plans. Although cultivating these cognitive skills begin at the 

pre-licensure level, novice providers often lack the metacognitive and diagnostic 

reasoning skills of experienced providers (NAM, 2015). 
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In their 2015 report, Improving Diagnosis, the National Academies of Science, 

Engineering, and Medicine (NAM) recommended that healthcare training programs 

address the diagnostic process using evidence-based learning strategies. They also 

recommended that healthcare educational programs need to improve reasoning, 

teamwork, communication, appropriate use of tests, and use of health technology to 

improve the diagnostic process. There is evidence that medical and nursing programs are 

not adequately preparing students for diagnosis through the use of outdated pedagogies 

such as memorization, instead of focusing on reflection, deeper understanding, and 

conceptual knowledge (Graber et al., 2018; NAM, 2015; Olson & Graber, 2020). 

Although clinicians and educators know what diagnostic reasoning is, they often struggle 

to define it (Lawson, 2018). This makes teaching this complex skill difficult. Further 

study is needed to better understand the contributors to diagnostic reasoning and how 

they are measured.  

This study investigated factors associated with diagnostic reasoning. A quasi-

experimental, pretest/posttest one group design within an existing National Council of 

State Boards of Nursing (NCSBN)-funded study was employed. FNP students 

participating in a virtual simulation clinical education intervention completed a pre- and 

post-intervention knowledge-based exam, the Metacognitive Awareness Inventory 

(MAI), and diagnostic reasoning measures collected in the i-Human Patients© (iHP) 

virtual simulation platform which were used to explore the development of diagnostic 

reasoning in these novice practitioners. 
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Diagnostic Reasoning 

Lawson (2018) conducted a literature review seeking a conceptual understanding 

of diagnostic reasoning, and finding that the Dual Process Theory is the most commonly 

cited framework describing the process. Dual Process Theory consists of two cognitive 

systems. The first system is intuitive, with decisions based on patterns, experience, and 

heuristics, while the second system uses deliberate, purposeful thought processes, 

occurring when findings do not fit into a typical pattern familiar to the clinician. There is 

also consensus among professions and disciplines that cognitive interventions aimed at 

the second system of this framework, including reflection, aid in improving diagnostic 

reasoning and accuracy (Graber et al., 2018; Lawson, 2018; Merkebu et al., 2020; NAM, 

2015; Nordick, 2021; Olson & Graber, 2020; Patient Safety Network, 2019; Singh, 

2014). However, this framework does not identify specific measurable constructs and 

relationships related to diagnostic reasoning.  

 Fostering diagnostic reasoning is expected during provider education to 

ensure graduates are able to accurately and safely make decisions and diagnoses. The 

American Association of Colleges of Nursing (AACN, 2021) Essentials define requisite 

competencies of NP students, including diagnostic skills and judgment. However, a 

dearth of literature exists on improving diagnostic reasoning in NP education, resulting in 

a lack of evidence to guide interventions to enhance this skill. Over recent decades, 

medical schools have implemented different pedagogical strategies to improve diagnostic 

reasoning in students (Lawson, 2018). Evidence suggests that Nurse Practitioners (NPs) 

use a similar process and obtain comparable diagnostic accuracy to their physician 

colleagues (Hoyt et al., 2018; Pirret, 2016). These findings suggest that NP educators can 
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look to the medical education literature for potential interventions that may improve 

diagnostic reasoning in NP students while developing their own evidence in this 

population.  

Nurse practitioner educators are actively seeking clinical education opportunities 

for students that will improve diagnostic reasoning and preparation for independent 

practice (Lawson, 2018). Currently, NP education is faced with significant barriers to 

high-quality education, including a paucity of sites and preceptors, varied direct patient 

care hours while on-site, and a lack of clinical opportunities to practice requisite tasks for 

independent practice (Fulton et al., 2017; McNelis et al., 2021). To achieve all learning 

requirements, simulation is permitted to replace some clinical hours in pre-licensure 

nursing and medical education (American Association of Medical Colleges, 2014, 2019; 

Hayden et al., 2014). Simulation is not currently allowed as a clinical replacement for 

required direct patient care hours in NP education (National Task Force on Quality Nurse 

Practitioner Education [NTF], 2022), despite extensive use as a supplement to learning 

(Nye et al., 2019). Evidence is needed to support innovative educational models in NP 

education like the use of simulation, and how they impact the cognitive processing of 

new NPs.   

Statement of the Problem 

Based on educational and social cognition literature, it is hypothesized that 

diagnostic reasoning requires processing using patient data, previous knowledge and 

experience, while ruling in and ruling out differential diagnoses to develop a diagnosis 

and treatment plan (Croskerry, 2009; R. Kuiper et al., 2016; Nordick, 2021). Most 

importantly, the provider must reflect on that patient encounter and their thought process 
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in future encounters through metacognition (R. Kuiper et al., 2016; Pesut & Herman, 

1992).  

While educators have attempted to develop successful strategies for improving 

diagnostic reasoning, study results have been inconsistent (Balslev et al., 2010; 

Chamberland et al., 2015, 2019; Lambe et al., 2016, 2018; Young et al., 2019). Most 

importantly, the definitions and constructs of diagnostic reasoning vary across 

professions and studies (Lawson, 2018; Merkebu et al., 2020; Young et al., 2019) adding 

to the inconsistent evidence. Exploring factors associated with diagnostic reasoning may 

provide a clearer understanding of this process to develop educational interventions that 

improve diagnostic reasoning and produce safer providers in the future. 

In his model for diagnostic reasoning, Croskerry (2009) describes this cognitive 

process using the Dual Process theory. He likens metacognition, the ability to reflect 

upon, understand, and regulate one’s own cognition, to that of System 2 processing. Both 

processes require analytical, deliberate, reflection. In 1992, Pesut and Herman cited 

metacognition as an influence on diagnostic reasoning. Metacognitive knowledge and 

regulation acts as a frame patient information and knowledge when making diagnostic 

decisions. The nurse practitioner may further classify and organize that information 

within this process using knowledge representations, a means of filtering, framing, and 

focusing the information for decision making (Kuiper & Pesut, 2004; Pesut & Herman, 

1992). However, best practices for teaching this complex process remain elusive. 

Purpose of the Study 

 The purpose of this study was to investigate factors associated with diagnostic 

reasoning in FNP students in the final semester of their clinical education.  
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Definitions of Terms 

 The study terms and theories can be confusing and easily mixed with other terms. 

To avoid confusion, definitions and delineations are provided to distinguish between the 

variables studied including metacognition, diagnostic reasoning, and knowledge 

representation. Further, the dual process theory, the population of study, and attributes of 

this population are also defined. Terms are listed in alphabetical order.  

Diagnostic Reasoning 

Diagnostic reasoning is a process by which a provider comes to a correct 

diagnosis (Lawson, 2018). This process requires an intuitive approach using experience, 

inductive reasoning, and heuristics, as well as an analytical approach, requiring 

reflection, deductive reasoning, and deliberate, purposeful thinking (Croskerry, 2009).  

Knowledge Representation 

 Knowledge representation can be viewed as a collection of information, 

ontologies or information classifications, and knowledge building strategies that an 

individual holds about a particular topic (McLane & Turley, 2009; Peace & Brennan, 

2009). Knowledge representation is more than simply what an individual has learned or 

knows about a topic. It also involves how that individual classifies the information related 

to that topic and what individual strategies and experiences that person uses to help them 

retrieve and process it. The individual uses these classifications and strategies to filter, 

frame, and focus their knowledge and the information they are provided (R. Kuiper et al., 

2016). In this study, knowledge representation signifies all that is already known about a 

particular patient presentation or case and how that information is filtered, framed, and 

focused by each individual. The study measures what the provider already knows or their 



 

7 

 

knowledge using the Diagnostic Readiness Test (DRT), a proprietary exam meant to 

mimic a certification examination (Barkley & Associates, 2020).  

Metacognition 

 Metacognition is the ability to reflect upon, understand, and regulate one’s own 

thinking (i.e. thinking on thinking) (Schraw & Dennison, 1994). There are two major 

components of metacognition: (a) knowledge about cognition and (b) regulation of 

cognition (Brown, 1987; Flavell, 1979; Schraw & Dennison, 1994). In the development 

of the Metacognitive Awareness Inventory (MAI), Schraw and Dennison (1994) define 

the first as, “Knowledge about cognition includes three subprocesses that facilitate the 

reflective aspect of metacognition: declarative knowledge (i.e., knowledge about self and 

about strategies), procedural knowledge (i.e. knowledge about how to use strategies), and 

conditional knowledge (i.e. knowledge about when and why to use strategies)” (p. 460). 

Regulation of cognition characterizes one’s control of cognition using skills such as 

planning, information management strategies, monitoring, and evaluation (Schraw & 

Dennison, 1994). There are forms of metacognition that the individual may be aware or 

conscious of, measured by the MAI, and others that they are not or are automatic 

(Veenman et al., 2006). For the purposes of this study, we focus on the knowledge and 

regulation of cognition that participants are conscious or aware of.  

Nursing Experience 

 Nursing experience can be defined as the experience one gains through 

cumulative nursing practice. In this study, nursing experience is quantified in years 

worked as a nurse. It can be further delineated by years worked in specific specialties of 

nursing practice.  
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Screen-based Simulation 

 According to the Healthcare Simulation Dictionary (Lioce et al., 2020), screen-

based simulation (SBS) can be defined as, “a simulation presented on a computer screen 

using graphical images or text, similar to popular gaming format, where the operator 

interacts with the interface using keyboard, mouse, joystick, or other input device” (p. 

41). The program provides feedback to the learner and collects assessment data based on 

actions and decisions made in the simulation. 

Theoretical Framework/Model 

 Emphasis must be placed on the refinement of diagnostic skills in new providers 

by improving the diagnostic reasoning process (NAM, 2015). It is critical to develop 

learning strategies and interventions that improve this process in new providers. 

However, previous interventional studies have varied in their results (Balslev et al., 2010; 

Chamberland et al., 2015, 2019; Lambe et al., 2016, 2018; Young et al., 2019). 

Additionally, these studies have varied in their definitions and constructs of diagnostic 

reasoning, making it difficult to generalize interventions to other populations of providers 

or educational programs. Croskerry (2009) used the Dual Process Theory to develop a 

model for diagnostic reasoning defined by this dual systems thinking process originally 

presented in psychological research (Evans, 2010). Although it is assumed that this model 

contributes to diagnostic reasoning, this linear model lacks specific measurable constructs 

and components of a patient encounter. Additionally, it does not contain the use of 

metacognition and the cognition that occurs after the diagnosis is made.  

 For educational interventions to be effective, a model is needed that contains 

concrete concepts that can be observed and measured to better understand the complex 
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cognitive process of diagnostic reasoning. This study sought on a modest scale, to begin 

to provide such a model. Specifically, this study aimed to examine factors associated with 

diagnostic reasoning in a patient encounter, specifically metacognition and knowledge. 

Figure 1.1 depicts this model.  

 As shown in Figure 1.1, an hourglass model is used to describe this process, in 

that diagnostic reasoning is not a linear process and many of the variables needed in this 

process combine as the provider is developing their diagnosis, just as sands in the 

hourglass. Once the diagnosis is made, the diagnosis, treatment plan, and evaluation 

combine like grains of sand to create an overall experience for this provider that will be 

used in future similar encounters, as the hourglass is turned over. Despite the combining 

of constructs in this process, it was hypothesized that metacognition and knowledge aid 

in the diagnostic reasoning process, and with additional encounters, these variables will 

improve.   



 

10 

 

Figure 1.1 

An Hourglass Model: Metacognitive Diagnostic Reasoning  
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Research Questions and Hypotheses 

Research Questions 

The following research questions were addressed in a sample of FNP students 

completing a 5-week clinical simulation intervention during the final semester of their 

clinical education:  

1. Is there a difference in metacognitive awareness, knowledge, and diagnostic 

reasoning scores from pretest to posttest?  

2. To what extent do metacognitive awareness and knowledge contribute to 

diagnostic reasoning? 

a. Is there a relationship between metacognitive awareness and diagnostic 

reasoning? 

b. Is there a relationship between metacognitive awareness and knowledge? 

Hypotheses 

 In order to examine specific factors associated with diagnostic reasoning in FNP 

students using a metacognitive diagnostic reasoning model, the following hypotheses 

were tested: 

1. There will be statistically significant differences on metacognitive awareness, 

knowledge, and diagnostic reasoning scores from pretest to posttest. 

2. Metacognitive awareness and knowledge will predict diagnostic reasoning after 

controlling for age, sex, race, years of nursing experience, and program clinical 

hours.  
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a. There will be a positive correlation between metacognitive awareness, 

measured by the MAI, and diagnostic reasoning, measured by the iHP 

case-play scores.  

b. There will be a positive correlation between metacognitive awareness, 

measured by the MAI, and knowledge, measured by the DRT. 

Significance of the Study 

 Croskerry’s (2009) model for diagnostic reasoning in medicine is based on the 

Dual Process Model. He described the process as linear starting with the “illness 

presentation,” moving through either System 1 processing or System 2 processing based 

on recognition of familiar patterns, with opportunities to move from one system to the 

other, and calibration between the two systems, before coming to a final diagnosis (See 

Figure 2.1 in Chapter 2). While this model begins to describe diagnostic reasoning, it 

fails to provide testable constructs and relationships, a requirement of a truly valid theory 

(Walker & Avant, 2019). It provides different determinants of system 1 and 2 processing, 

although, it does not provide relationships between these specific determinants including 

knowledge, experience, and metacognition. It also assumes that the diagnostic reasoning 

process is linear, which one would argue, it is not. A provider may move back and forth 

during the diagnostic process from previous knowledge and experience to metacognition 

and back again, as they rule in and rule out their differential diagnoses and formulate that 

final diagnosis. Then, that experience they receive from this one encounter leads to 

further reflection and use in future encounters. Therefore, maintaining the principals of 

the Dual Process Theory, using a model with constructs and relationships may better 

explain diagnostic reasoning.  
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This study adds to the educational literature by investigating factors associated 

with diagnostic reasoning using a model with measurable constructs and relationships, 

one that can be applied to the development of pedagogies and interventions that improve 

independent provider diagnosis skills and practice. With nearly every human likely to 

experience a diagnostic error in their lifetime, the current system is flawed (NAM, 2015). 

A clearer understanding of the processing involved in diagnostic reasoning provides 

insight that may prevent these errors in the future.  
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Chapter 2: Review of Literature 

 

 This chapter presents the rationale for conducting research on factors associated 

with diagnostic reasoning in family nurse practitioner (FNP) students in the final five 

weeks of clinical education. Diagnosis, specifically a correct one, is a critical component 

of independent practice and a key outcome of graduate nursing education. Coming to the 

correct diagnosis is a complex cognitive process that requires reasoning, knowledge, and 

experience. Educators have grappled with strategies to improve the diagnostic reasoning 

process in providers nearing graduation and independent practice. However, specific 

interventions aimed at improving diagnostic reasoning have varied in their effectiveness 

across different populations of providers (Balslev et al., 2010; Chamberland et al., 2015, 

2019; Lambe et al., 2016, 2018; Young et al., 2019). There remain some missing pieces 

to the understanding of this complex cognitive process and how to improve it.  

With nearly every human expected to experience at least one diagnostic error in 

their lifetime, our current understanding of diagnostic reasoning needs help (NAM, 

2015). Diagnostic errors have been linked to individual provider reasoning and systems 

errors. The National Academies of Science, Engineering, and Medicine (2015) 

recommended in their report, Improving Diagnosis in Health Care, that improvements 

are needed in healthcare professional education, training, and systems to allow for more 

support of the diagnostic process. They also highlight the importance of further research 

on this process.  

In 2009, Croskerry published a universal model for diagnostic reasoning based on 

the Dual-Process Theory and pattern recognition. While this linear theory begins to 

describe some of the thought processes that exist in diagnostic reasoning, it does not 
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provide measurable constructs. This process requires varying forms of thinking and 

processing and a provider’s existing knowledge and how it is represented. It also requires 

the ability to reflect on each patient encounter, the information, the thought process 

involved, and how they might handle a similar situation in the future.  

  This review of the literature utilized large electronic databases including 

CINAHL and PubMed from inception to August 2022, using the following search terms: 

diagnostic reasoning, metacognition, knowledge representation, nurse practitioner(s), 

advanced practice registered nurse, APRN, physician(s), physician assistant(s), 

educational measurement, simulation training, medical education, graduate nursing 

education. Using these search terms, 382 articles were discovered, 333 articles were 

removed due to duplication or title and abstract review, with 49 full-text articles 

reviewed. Additional historical articles, pertinent textbooks, government and policy 

documents, and articles found through extensive discussions with experts in the fields of 

nursing education and social cognition were also reviewed. The following literature 

review describes the evidence pertinent to the study, namely advanced practice nursing 

and education, knowledge representation, diagnostic reasoning, and metacognition. 

Specifically, Chapter 2 is organized into three sections: (a) nurse practitioner education 

and knowledge, (b) diagnostic reasoning, and (c) metacognition.  

Nurse Practitioner Education and Knowledge 

 Nurse Practitioner educators are actively seeking clinical education opportunities 

that improve diagnostic reasoning and preparation for independent practice (Lawson, 

2018). It is important to understand what the climate of NP educational policy and 
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clinical education looks like before moving into the cognitive processes they are learning 

and practicing.  

NP Educational Policy 

 Nurse practitioners are independent, advanced practice registered nurses 

providing care to patients across the lifespan in variety of settings, holding prescriptive 

privileges in all 50 states and D.C. (American Association of Nurse Practitioners 

[AANP], 2019, 2020). The NP workforce has increased dramatically over the past 

decade, nearly doubling from 2010 to 2017 (Auerbach et al., 2020). There are more than 

325,000 NPs licensed in the United States, with over 36,000 new NPs entering the 

workforce between 2019 and 2020 (AANP, 2020).  

Mandates of the Patient Protections and Affordable Care Act (ACA) has 

heightened demand for primary care providers. However, the American Association of 

Medical Colleges (AAMC, 2019a) projects a shortage of 21,000 to 55,200 primary care 

physicians by 2032. Nurse practitioners have consistently demonstrated high-quality, 

comparable outcomes to physicians (Cimiotti et al., 2019; DesRoches et al., 2017; Dower 

et al., 2013; Naylor & Kurtzman, 2010). As demand for primary care providers continues 

to soar, nursing prepares NPs to care for patients across the lifespan, communities, and 

settings. 

 FNPs provide primary care services to patients of all ages with skills and 

responsibilities including performing physical exams, ordering and performing diagnostic 

tests, prescribing medications, developing treatment plans, and treating acute and chronic 

illnesses and conditions (AANP, 2019). In the U.S., 69.7% of NPs are certified in family 

practice, making up the largest populations of NP providers (AANP, 2020).  
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 Upon graduation, NPs sit for their specialty certification exam necessary for state 

licensure. In order to qualify for certification, students must show documentation of 

specific educational requirements from their program. All NP graduates must complete 

basic graduate coursework and APRN core coursework, including advanced physiology 

and pathophysiology, advanced health assessment, and advanced pharmacology, 

otherwise known as the “3 Ps” (NTF, 2022). Additionally, they must complete a specific 

number of direct patient care clinical hours in populations expected of their specialty; for 

FNPs that requires a distribution across the lifespan.  

 Many predictors have been investigated for successful completion of a NP 

program including demographic characteristics such as race and age, academic 

performance, and previous clinical experience. Studies have found mixed results on 

significant predictors with some studies finding admission processes, grade point 

average, or other previous grades (Patzer et al., 2017; Richard‐Eaglin, 2017). Li et al. 

(2021) cited previous RN experience as a significant predictor in 440 graduates. George 

et al. (2018) and Li et al. (2021) found race as a significant predictor while one other 

study found age (Richard‐Eaglin, 2017). In contrast, El-Banna et al. (2015) and 

Niemczyk et al. (2018) found no significant predictors of successful completion. These 

factors were taken into consideration in the analysis plan of this study.  

Clinical Education and Simulation 

In NP clinical education, at the time of this study, students were expected to have 

at least 500 consistent, wide-ranging, and mentored hours in direct patient care across the 

lifespan for graduation and certification (NTF, 2016). That number has since increased to 

750 direct patient care clinical hours (NTF, 2022). However, NP education has met 
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barriers for experiential training with decreasing availability of quality clinical sites 

(Forsberg et al., 2015), further intensified by the ongoing disruption of the pandemic on 

in-person opportunities. Moreover, Fulton et al. (2017) found that approximately only 

30% of NP clinical hours were spent in direct patient care. Furthermore, in a national 

study, McNelis et al. (2021) found that family nurse practitioner (FNP) students lack 

clinical opportunities to practice numerous tasks requisite for independent practice, 

especially in pediatric populations. As current clinical education does not appear to 

provide adequate direct care experience across the lifespan, nursing educators are seeking 

novel and innovative learning models to prepare students for safe, independent practice.  

Simulation is used across other nursing and health care professions to supplement 

and substitute for clinical education by providing consistent, planned, measurable 

experience and skills. In pre-licensure nursing, the NCSBN National Simulation Study 

(NSS) provided evidence for the substitution of up to 50% of direct care clinical hours 

with simulation (Hayden et al., 2014). In medicine, at the student and resident level, 

simulation is used extensively. It may be substituted for specific experiences or hours to 

ensure students get adequate practice and opportunities (AAMC, 2014, 2019b). Although 

simulation is used in NP education, it cannot substitute for direct patient care clinical 

hours (NTF, 2022). Rutherford-Hemming and colleagues (2016) highlighted the lack of 

rigorous, large-scale simulation studies in advanced practice nursing education in their 

systematic review. They concluded that there is lack of empirical evidence to support 

substitution of simulation for direct-care clinical hours. They recommended that a study 

similar to the NSS is needed.  
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 Importantly, simulation is being used to provide guaranteed exposure to 

practicing the nursing process and clinical and diagnostic reasoning. For example, Kelly 

et al. (2019) used simulation to create after-hours/on-call patient triage scenarios that 

presented 29 students with opportunities to experience the unpredictability and need for 

critical thinking in this setting. Schneidereith and Daniels (2019) found promising 

preliminary data of introducing multiple, scaffolded simulations to a primary care 

curriculum over six semesters in developing improved assessment, critical thinking, and 

decision-making skills. 

Nursing Process and Knowledge Representation 

 Whether through clinical education or simulation, NP students are expected to 

have a strong grasp on the use of diagnostic reasoning and the nursing process, built upon 

from pre-licensure training. The AACN Essentials (2021) map out these required 

competencies including demonstrating clinical judgment, integrating assessment skills, 

diagnosis, developing a plan of care, and evaluating outcomes. The nursing process 

requires the NP to take a thorough, targeted history, perform a physical exam, make 

differential diagnoses, order diagnostics, make a final diagnosis, develop and implement 

a treatment plan, and evaluate that plan of care (AANP, 2019b). Diagnostic reasoning and 

clinical judgment must occur throughout this process (AACN, 2021; AANP, 2019b).  

 A NP’s knowledge and knowledge representation shape the way they move 

through the nursing process and ultimately demonstrate diagnostic reasoning. The NP 

uses their knowledge representations to filter, frame, and focus their information and 

knowledge to make diagnostic decisions and a treatment plan (Kuiper et al., 2016). In 

their textbook, Clinical Reasoning and Clinical Care Coordination, Kuiper and 
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colleagues (2016), highlight the use of an NP’s knowledge representation in clinical 

decision making. A nurse views a patient encounter in a unique way based on their 

nursing knowledge and experience versus the way a physician may view that same 

patient, otherwise known as framing or “making meaning.” They apply their previous 

knowledge and experience, what is known about the patient, and other forms of 

knowledge classification to filter the information about this patient. Classification and 

organization of information occurs in how the information is presented and stored for that 

clinician. For example, most clinicians utilize some form of electronic medical record 

which employs a specific framework for organizing and presenting patient data that may 

guide that provider in making their clinical decisions (McLane & Turley, 2009; Peace & 

Brennan, 2009). Incorporating these framing and filtering strategies, clinicians are able to 

focus on a specific problem related to that encounter, which, again, may be different 

depending on the background and knowledge of the individual.  

This process also occurs when being tested in an educational program or for 

certification. A student NP will apply their knowledge representations to organize their 

thoughts and answer questions based on previous knowledge about patient situations on a 

standardized exam such as the DRT used in this study or their certification examination. 

Beyond knowledge-based testing, knowledge representation works in parallel with 

diagnostic reasoning. In a 2021 study, Dekhtyar and colleagues applied a framework 

similar to the nursing process in medicine (System to Diagnosis educational framework) 

and a screen-based simulation (SBS) platform that organizes patient cases using 

knowledge representations (iHuman Patients) to improve diagnostic reasoning. They 

investigated diagnostic accuracy and efficiency of differential diagnoses to denote 
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diagnostic reasoning and found significant improvement in both measures (accuracy: 

absolute improvement by 30%, p < 0.001; efficiency: improvement by 17%, standardized 

 =0.45, p < 0.001) after the implementation of this SBS platform and its organization of 

patient cases. Dekhtyar et al.’s (2021) study highlights the interrelation between 

knowledge representation and diagnostic reasoning.  

Diagnostic Reasoning 

 The nursing process and knowledge representation work collaboratively with the 

diagnostic reasoning process. You cannot have one without the other. Diagnostic 

reasoning is the process by which a provider comes to a correct diagnosis (Lawson, 

2018). It is important to note that although NPs have processes unique to nursing 

included in their diagnostic process, the diagnostic reasoning process is similar across all 

provider professions, including medicine and other advanced practice providers. Pirret 

(2016) compared 30 NPs and 16 resident physicians on their diagnostic reasoning 

abilities and styles, finding that although NPs used their intuitive processing more often 

than physicians, both providers used their analytical and reflective processing similarly 

during complex cases. Additionally, in a retrospective study of 12,440 emergency 

department patients, Hoyt and colleagues (2018) found that advanced practice providers 

(APPs = NPs and PAs) consistently had the same diagnosis as physicians in over 92% of 

cases, rising to over 97% when there was collaboration between APPs and physicians. 

These studies emphasize the similarities in the decision-making and diagnostic process 

between APPs and physicians. These similarities are important because most diagnostic 

reasoning literature comes from the medical field but can be applied to other APP 

professions, including NPs.  
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Process and Theory 

The diagnostic reasoning process is a complex cognitive process requiring an 

intuitive approach using experience, inductive reasoning, and heuristics, as well as an 

analytical approach, requiring reflection, deductive reasoning, and deliberate, purposeful 

thinking (Croskerry, 2009). The term “diagnostic reasoning” is often used synonymously 

with the term “clinical reasoning;” however these terms differ. Barrows and Tamblyn 

(1980) defined clinical reasoning as, “the cognitive process that is necessary to evaluate 

and manage a patient’s medical problems” (p. 19). Diagnostic reasoning, in contrast, is 

the cognitive process required to reach a correct diagnosis (Lawson, 2018). Although 

these processes work in tandem, they differ in their breadth.  

Dual Process Theory 

 In 2009, Croskerry published a model for diagnostic reasoning to be used 

universally across medical professions, based on the Dual Process Theory from the 

cognitive psychology literature. Numerous dual process theories exist across multiple 

fields of psychology (Evans, 2010). All of these theories share a common distinction; two 

mental processes occurring during reasoning and cognition. System or Type 1 processing 

involves fast, intuitive thinking that relies on heuristics, experience, and patterns 

(Croskerry, 2009; Evans, 2010). This form of cognition can handle large amounts of 

information and process it all in parallel, consciously and unconsciously, although prone 

to common errors. System or Type 2 processing, in contrast, uses slow, deliberate 

thinking that relies on purposeful, analytical reflection. This form of thinking utilizes the 

“working memory” with limited capacity, consciously, with higher reliability and 

infrequent errors (Croskerry, 2009; Evans, 2010, p. 314).  
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 Croskerry (2009) uses a linear model, moving from left to right (See Figure 2.1). 

When a provider encounters an illness presentation from a patient, they either recognize 

the presentation or not, based on known patterns or heuristics. If it is recognized or 

salient, System 1 processing engages immediately and automatically, and the provider 

moves quickly to a calibration process and diagnosis. If the presentation is not 

recognized, System 2 processing engages, and the provider works through an analytical, 

reflective process that eventually leads to a similar calibration and diagnosis.  

Figure 2.1 

Croskerry’s (2009) Model for Diagnostic Reasoning 

 

Note. This model is reprinted with permission from Croskerry, P. (2009). A universal model of 

diagnostic reasoning. Academic Medicine, 84(8), 1022–1028. 

https://doi.org/10.1097/ACM.0b013e3181ace703 (Permission obtained, Appendix A) 

However, modifiers may change this process. System 1 and System 2 may 

interact with each other and cause an override of one or the other. This may occur due to 

https://doi.org/10.1097/ACM.0b013e3181ace703
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an overtaxing of the mental capacity, related to a cognitive bias, or based on an affective 

response. The amount of cognitive load that the provider is under may affect the ability to 

use System 2 processing due to the need for significant mental capacity (Croskerry, 2009; 

Evans, 2010; Merkebu et al., 2020). If the provider is under extreme stress, fatigue, or 

trying to juggle multiple patient encounters, their ability to use analytical processing is 

diminished causing them to apply System 1 processing (Evans, 2010).  

Cognitive biases may also lead a provider to use specific strategies within System 

1 processing. In a literature review, Lawson (2018) identified the following common 

biases that moderate or modify the diagnostic reasoning process: (a) premature closure 

(provider closes the diagnostic process before considering all information), (b) search 

satisfying (the search for further evidence is stopped when the provider comes to a 

diagnosis), (c) availability (recent exposure to a diagnosis makes that same diagnosis 

more probable in another encounter), (d) anchoring (the provider already has a favored 

diagnosis, minimizing the evidence for another diagnosis), (e) base rate neglect 

(providers inaccurately predict the probability of a diagnosis), and (f) diagnosis 

momentum (the power of suggestion guides the diagnosis). A 2022 study by Shen and 

colleagues highlighted the link between cognitive biases and errors and the extreme strain 

of the COVID-19 pandemic on providers using natural language processing (NLP) 

identification and logic-based stratification through chart review. The researchers were 

able to identify diagnostic errors and delays using these cognitive-based strategies, 

further emphasizing the connection between diagnostic reasoning and the modifiers 

described (Shen et al., 2022). 
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Many of these biases may be the result of a “gut feeling” that the provider may 

have or some form of affective response to the information they are processing to make a 

diagnosis. Stolper and colleagues discuss the impact of “gut feelings” in their 2010 article 

on diagnostic reasoning (p. 197). They explain that “gut feelings” may alert the provider 

to use their analytical (System 2) thinking before making a diagnosis (Stolper et al., 

2010). However, those feelings may also further confirm a diagnosis based on one of the 

biases listed above. Schwarz’s (2012) Feelings-As-Information Theory, explains this 

phenomenon further, describing ways in which one’s feelings may lead them astray. 

Humans tend to use their affective responses or feelings as information in decision-

making, including the ease of recall or fluency of information and bodily sensations or 

“gut feelings.” They may discount or dismiss information that is contrary to their 

feelings, especially if that information comes easily (Schwarz, 2012). Someone who is 

highly knowledgeable in a subject, like a graduate FNP student, for example, may feel 

very confident in a diagnosis when the case presents in a very familiar way. Yet, if they 

are using the fluency of that case presentation and their feelings of confidence to dismiss 

subtle details, an error in differential diagnosis might occur. This is an example of a way 

that System 1 and System 2 may moderate or modify one another based on an affective 

response and bias.  

 Despite the work that Croskerry (2009) and others conducted on understanding 

the diagnostic reasoning process, this process cannot be viewed in a linear model. 

Parsons and colleagues (2022, 2006) argue a similar point in their annotation of Bowen’s 

sentinel 2006 article, Educational Strategies to Promote Clinical Diagnostic Reasoning. 

Although significance remains in this cognitive theory, diagnostic reasoning should be 
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viewed from a wider lens. Parsons et al. (2022, 2006) discuss the importance of 

considering other contextual factors of diagnostic reasoning, including the interactions 

with patients, the environment, and previous experience and individual factors. However, 

there remain unknown variables related to this process. There is a lack of testing using 

concrete constructs and relationships, potentially explaining why current studies of 

interventions to support diagnostic reasoning have varied widely 

Previous Studies 

 There is consensus among professions and disciplines that cognitive interventions 

aimed at System 2 processing, specifically reflection, aid in the development of 

diagnostic reasoning and accuracy (Graber et al., 2018; Lawson, 2018; Merkebu et al., 

2020; NAM, 2015; Nordick, 2021; Olson & Graber, 2020; Patient Safety Network, 2019; 

Singh, 2014). However, even studies that developed reflective interventions, varied in 

their results and measures. In 2016, Lambe and colleagues conducted a systematic review 

aimed at studies that used interventions to enhance either the analytical or non-analytical 

reasoning of the Dual Process Theory in the discipline of medicine. Out of 28 studies, 

they reported that many studies found some effect of either “educational interventions, 

checklists, cognitive forcing strategies, guided reflection, instructions at test, or other 

interventions” (p. 808). Guided reflection interventions were most effective across five 

studies. Cognitive forcing strategies, such as instructing participants to consider other 

diagnoses, also showed improvement in diagnostic accuracy and confidence of 

judgments. The authors discussed the significant heterogeneity of studies in variables, 

measures, and quality of methodologies (Lambe et al., 2016). This underscores a need for 

clearer definitions and relationships within the diagnostic reasoning process. Although 
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Lambe et al. (2016) highlighted the benefit of guided reflection, further studies vary on 

the use of this intervention (Lambe et al., 2018). In 2018, Lambe et al. conducted a study 

in 186 fourth and fifth-year medical students using a guided reflection intervention and 

found no improvements in diagnostic accuracy, confidence, or corrected diagnoses.  

 Other researchers have investigated the use of feedback to improve diagnostic 

reasoning measures. In 2015, Heitzmann et al. (2015) used self-explanation, a form of 

reflection and adaptive feedback from a computer-based learning environment to 

investigate “diagnostic competence” in 103 medical students, with significant 

improvement shown in those that received feedback (strategic knowledge: F(1,93) = 

4.15, p < 0.05, partial η2= 0.04; decision-oriented practical knowledge: F(1,93) = 4.41, p 

< 0.05, partial η2 = 0.05). Chamberland et al. (2019) used a strategy of providing 94 

medical students correct diagnosis feedback at differing time intervals from the diagnosis, 

in an effort to improve “diagnostic accuracy” and “diagnostic performance,” finding a 

significant improvement of diagnostic accuracy (p < 0.05). Regardless, all of these 

studies point to the importance of metacognition or reflection on thought processes in the 

diagnostic reasoning process.  

 Measures of diagnostic reasoning have varied widely across studies. Many studies 

use diagnostic accuracy as the primary instrument (Chamberland et al., 2019; Dekhtyar et 

al., 2021; Kilian et al., 2020; Lambe et al., 2018; Rencic et al., 2017). However, accuracy 

only measures whether the participant correctly diagnosed the patient. There is no 

measure of the reasoning process in a correct diagnosis; a guess could get a correct 

diagnosis on many occasions without significant thought. Dekhtyar et al. (2021) used a 

combination of efficiency scores and accuracy collected through a SBS platform (i-
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Human Patients©) as a measure of diagnostic reasoning. These scores are produced by 

calculating the efficiency of completing components of a patient encounter, including 

history taking and differential diagnosis, a measure that assesses prioritization, decision-

making, and critical thinking. This measure, however, does not assess metacognition. 

Croskerry (2009) points out that “metacognition, the ability to step back and reflect on 

what is going on in a clinical situation, is essentially System 2 monitoring in action” (p. 

1025). A discussion of diagnostic reasoning would be incomplete without metacognition.  

Metacognition 

Metacognition is the ability to reflect upon, understand, and regulate one’s own 

thinking (i.e. thinking on thinking) (Schraw & Dennison, 1994). There are two major 

components of metacognition: (a) knowledge about cognition and (b) regulation of 

cognition (Brown, 1987; Flavell, 1979; Schraw & Dennison, 1994). In the development 

of the Metacognitive Awareness Inventory (MAI), Schraw and Dennison (1994) define 

the first as, “Knowledge about cognition includes three subprocesses that facilitate the 

reflective aspect of metacognition: declarative knowledge (i.e., knowledge about self and 

about strategies), procedural knowledge (i.e. knowledge about how to use strategies), and 

conditional knowledge (i.e. knowledge about when and why to use strategies)” (p. 460). 

Regulation of Cognition characterizes one’s control of cognition using skills such as 

planning, information management strategies, monitoring, and evaluation (Schraw & 

Dennison, 1994). Additionally, there are forms of metacognition that the individual may 

be aware or conscious of, measured by the MAI, and others that they are not or are 

automatic (Veenman et al., 2006).  
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Process and Theory 

 Flavell first began the definition of metacognition in 1979, by describing a model 

of metacognition as knowledge of cognition that included four classes: “(a) 

metacognitive knowledge, (b) metacognitive experiences, (c) goals (or tasks), and (d) 

actions (or strategies)” (p. 906). This was expanded on by Brown (1987) when the 

element of regulation and control of cognition was added. Since that time, numerous 

researchers have added to this phenomenon but these two components remain the pillars 

of metacognition (Harrison & Vallin, 2018). As Veenman and colleagues (2006) 

described it, “The most common distinction in metacognition separates metacognitive 

knowledge [declarative knowledge] from skills [regulation]” (p. 4). The authors go on to 

argue that there are components of metacognition that require conscious processing, 

consistent with System 2 processing and others that occur unconsciously, similar to 

System 1 processing. While metacognition requires an individual to have a conscious 

awareness of one’s self and their metacognitive processes, many metacognitive processes 

may occur in the “background” of others being executed (Veenman et al., 2006, p. 6).  

Only after an error occurs in cognitive processing or one is made aware of this 

processing, do some of the unconscious processes surface for reflection and evaluation. 

For example, in a series of studies by Kruger and Dunning (1999), individuals that were 

unskilled in a particular topic were completely unaware of this deficit by reporting high 

confidence of knowledge and, in fact, were unwilling to change this confidence despite 

receiving poor feedback and scores. It wasn’t until the “unskilled and unaware” 

participants were provided with further education on the topic that they were able to 

estimate their knowledge and confidence more accurately. It was not until they were able 
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to recognize their errors that they could use more conscious metacognitive strategies. 

This is why, when measuring metacognition, both the knowledge individuals are aware 

of, and the underlying processes of regulation and control should be considered.  

 Pesut and Herman (1992) bring this process full circle by connecting 

metacognition to the nursing process and knowledge representation, with metacognitive 

knowledge acting as a frame for decision making and problem solving. They go on to 

explain that metacognitive strategies and regulatory skills are used to monitor and 

manipulate cognitive processes just as these skills influence diagnostic reasoning. They 

remind the reader that metacognition, like nursing skills and diagnostic reasoning, 

improves with experience and instruction which is also supported by others (Burley et al., 

1985; Kruger & Dunning, 1999; Pesut & Herman, 1992). Additionally, Nordick (2020) 

describes the development of a standardized reasoning strategy that assists NP students 

through a patient encounter using metacognitive, knowledge acquisition, and logical 

reasoning skills reflection to prompt diagnostic reasoning. Through this retrospective 

study, Nordick (2020) reported that this strategy improved assessment skills and 

“diagnostic reasoning abilities” by 28-55% on end-of-program standardized testing 

scores (p. 364). These results further highlight a link between metacognition, diagnostic 

reasoning, and knowledge representation.  

Measures 

 Veenman and colleagues (2006) discuss the use of different measure in assessing 

metacognition. A variety of measures are used in describing this process such as 

questionnaires like the Metacognitive Awareness Inventory (MAI, Schraw and Dennison, 

1994), interviews, thinking-aloud protocols similar to those used in some diagnostic 
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reasoning studies (Chamberland et al., 2019; Heitzmann et al., 2015), observations, 

stimulated recall, computer programs, and eye-movement tracking (Harrison & Vallin, 

2018; Veenman et al., 2006). Most measures assess the metacognitive processes that an 

individual is aware of or has the ability to consciously regulate. There have been a few 

studies that have investigated eye-movement tracking (Paulus et al., 2013; Taub & 

Mudrick, 2016; van Gog & Jarodzka, 2013) and natural language processing strategies 

(Huang et al., 2019) to attempt to capture automatic or unconscious processes. These 

measures are promising in assessing metacognitive processes; however, they are out of 

the scope of this study.  

Questionnaires may have limitations such as potential for bias and variability 

among individuals, settings, and events, but they are easy to administer and practical in 

research. Harrison and Vallin (2018) and Veenman et al. (2006) do not encourage 

researchers to avoid self-report questionnaires, but they do issue a warning of caution, 

citing the limitations. Self-report measures only measure the metacognitive processes one 

is aware of and able to recall. There are a number of self-report measures of 

metacognition, most commonly the Motivated Strategies for Learning Questionnaire 

(MSLQ; Harrison & Vallin, 2018; Pintrich & De Groot, 1990), the Learning and Study 

Strategies Inventory (LASSI; Harrison & Vallin, 2018; Weinstein et al., 1987), and the 

MAI (Schraw & Dennison, 1994).  

In the discipline of nursing, the MAI has been used to measure changes in 

metacognitive awareness in nursing students. Gholami et al. (2016) found a significant 

overall increase in MAI scores (p < 0.001) in a sample of third-year undergraduate 

nursing students using problem-based learning versus traditional lecture-based learning 



 

32 

 

(n = 40). While, Bektas et al. (2021) found that MAI scores explained self-confidence in 

clinical decision-making (p <0.01) in 186 nursing students. These studies highlight the 

connection between metacognitive awareness and necessary cognitive processes in 

nursing students.  

Summary 

 This chapter connected the three variables of metacognition, diagnostic reasoning, 

and knowledge representation through existing evidence and pertinent literature. The 

Dual Process Theory laid an initial framework for the cognitive processing that occurs 

during the diagnostic reasoning process. Metacognition as defined by Flavell (1979) and 

Brown (1987), involves knowledge and regulation of cognition, requiring an individual to 

reflect on their thought processes, similar to System 2 processing in diagnostic reasoning. 

The conscious forms of this process can be measured through the self-report, 

Metacognitive Awareness Inventory. Additionally, Dekhtyar and colleagues' (2021) 

study using iHuman Patients highlight the connection between diagnostic reasoning and 

knowledge representation. By using a program that organizes patient data and a 

framework similar to the nursing process, providers were able to improve diagnostic 

reasoning, as measured by the diagnostic accuracy and efficiency scores.  

 Despite connections between these three variables in the literature, no single study 

has investigated the relationships between all three of these variables in provider 

education and the available studies mostly lack rigorous methods and sample sizes. This 

study begins to bring the theory to practice by investigating factors that affect diagnostic 

reasoning. Factors that can be considered in the development of pedagogies and 

interventions that improve diagnosis and independent practice in the future.  
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Chapter 3: Methods 

The purpose of this study was to investigate factors associated with diagnostic 

reasoning in Family Nurse Practitioner (FNP) students in their final semester of clinical 

education. Therefore, the following research questions were addressed:  

1. Is there a difference in metacognitive awareness, knowledge, and diagnostic 

reasoning scores from pretest to posttest?  

2. To what extent do metacognitive awareness and knowledge contribute to 

diagnostic reasoning? 

a. Is there a relationship between metacognitive awareness and diagnostic 

reasoning? 

b. Is there a relationship between metacognitive awareness and knowledge? 

The methodology employed to test each of these questions is presented in this chapter. 

The chapter is organized into six sections: (a) design, (b) selection of participants and 

setting, (c) procedure, (d) instrumentation, (e) data analysis, (f) definitions of terms.  

Design 

Primary Study 

 This dissertation study was conducted within an existing NCSBN-funded, IRB 

exempt, primary study titled: “Using screen-based virtual simulation in Family Nurse 

Practitioner Education.” The primary study employed a quasi-experimental design. The 

purpose of the primary study was to develop evidence demonstrating the use of screen-

based simulation (SBS) in attaining mastery of requisite concepts of FNP education using 

70 hours of SBS compared to 70 hours of traditional precepted clinical experiences 

(personal communication, Angela McNelis, March 15, 2021). Students who volunteered 
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to complete 70 hours of SBS in their final semester of clinical education utilized the i-

Human Patients© (iHP; Kaplan Inc., 2021) virtual simulation platform and live debriefing 

with a faculty member. The primary study research questions focused on impact of the 

educational intervention on diagnostic reasoning.  

Dissertation Study Design 

This study used a quasi-experimental, pretest/posttest one group design. The 

participants that volunteered to complete 70 hours of SBS in iHP in the primary study 

were included in this study. Data collection occurred virtually or in web-based platforms 

over two academic school years. 

Selection of Participants & Setting 

Sample 

 The target population was FNP students recruited from two Master’s degree 

(MSN)-granting programs within the United States with similar clinical education 

curricula and requirements. All programs required 600-700 clinical hours for graduation 

from the program. Based on existing research related to FNP education (AANP, 2020) 

and average study site enrollment of 160 students per year (personal communication, 

Angela McNelis, October 1, 2021), a sample size of 67 students was needed to achieve 

sufficient power (p < 0.05) with an anticipated effect size ƒ2=0.15 to predict a 

relationship (r = 0.5) among metacognitive awareness, knowledge, and diagnostic 

reasoning, when controlling for participant characteristics such as age, sex, race, years of 

RN experience, and clinical hours (Soper, 2021). At time of consent, participants 

volunteered for the intervention. 

Inclusion/Exclusion Criteria 
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 To participate in the study, subjects met the following inclusion criteria: 

• Enrolled in an MSN FNP program 

• In good academic standing 

• Completed at least 500 hours and no more than 525 hours of in-person clinical 

experience to be eligible for the intervention  

• Ability to engage with technology and access to internet and personal computer or 

device 

• Ability to provide informed consent 

• At least 18 years or older 

• Able to speak, read, and write in English 

• Have a current RN license 

Participants will be excluded from the study if they meet the following criteria: 

• Failure to meet or exceed the 500/525 hour clinical requirement prior to the start 

of the intervention. 

• Already hold an APRN certification 

This inclusion/exclusion criteria were chosen in effort to maintain a homogeneous 

sample. Participants were recruited from a traditional MSN FNP program versus a post-

master’s or DNP program due to variability in the course progression, clinical hours 

requirements, and experiences. For example, DNP programs require additional courses 

and at least 1000 hours of clinical practice, while MSN students were required to 

complete at least 500 clinical practice hours at the time of the study. Participants obtained 

a similar number of clinical hours prior to and during the study to maintain homogeneity 

in the amount of experience they received. Although there is very little control of types of 
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experiences they receive in clinical practice, hours are a way of controlling experience by 

dosage. Finally, due to the need for specific technology use and virtual communication 

for the intervention and measurements, it was essential the participants were students in 

good standing with at least an RN certification and requisite knowledge, able to engage 

with technology, and speak, read, and write in English. 

Recruitment 

 For the larger study and therefore the dissertation study, subjects were recruited 

via their FNP program announcements. Students were provided information in the 

semester prior to the intervention. Live and recorded information webinars were 

scheduled once per semester with the research team. Study information was provided via 

email and a study-specific website. A spreadsheet of key recruitment data was maintained 

by the researcher. This spreadsheet contained potential subject contact information, 

number of potential subjects contacted, whether potential subjects met the inclusion 

criteria, including clinical hours to date, and whether they volunteered or not and the 

reason for exclusion. This spreadsheet was maintained separate of research datasets to 

maintain anonymity of subjects and research data. Subjects were consented via an 

electronic Qualtrics (2020) survey after volunteering within a week of the intervention 

start date. With consent, demographic, clinical experience, and program-specific data 

were collected for descriptive analysis (Appendix B).  

Setting 

 Data collection and the intervention occurred virtually within four cohorts of 

participants over two academic school years. All data collection occurred via electronic 

Qualtrics (2020) surveys, online exam software, and a virtual simulation platform. 
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Subjects engaged in SBS over a five-week period for a total of approximately 70 hours 

using the iHP simulation platform and meeting via the WebEx© (Cisco Systems Inc., 

2021) video conferencing platform with Debriefing for Meaningful Learning (DML)©-

trained faculty debriefers for weekly reflective, group debriefing sessions.  

Procedure 

 The study occurred over a seven-week period, including pretest data collection, 

the 5-week intervention and posttest data collection in the final semester of clinical 

education. In the week prior to the start of the intervention, all participants reviewed a 

study information video and completed a consent and pre-study survey that collected 

demographic, clinical experience, program-specific data, and self-report metacognitive 

awareness data using the Metacognitive Awareness Inventory (MAI; Schraw & 

Dennison, 1994). All participants also took the DRT. Participants reviewed 

demonstration and orientation videos for iHP and completed one practice virtual 

simulation case. Within a week following the intervention, they completed a post-study 

survey of clinical experience (collected for descriptive purposes) and a repeat MAI. 

Participants also took a repeat DRT. Objective clinical experience data was also collected 

on all participants via their program clinical tracking system for quality assurance and 

descriptive data.  

Intervention 

 The intervention consisted of approximately 70 hours of SBS and 

reflective debriefing. The virtual simulation was provided via iHP, a web-based program 

that promotes non-psychomotor skills related to diagnostic and clinical reasoning (Kaplan 

Inc., 2021). The intervention coincided with the last five weeks of clinical experience in 
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the subjects’ FNP program, providing the opportunity for independent practice in the role 

of an FNP. Each week of the intervention required completion of five specific clinical 

cases selected by the research team to approximate the clinical encounters of traditional 

clinical. Each case took approximately two hours to complete. The cases were selected 

based on common diagnoses in primary care and deficits found in McNelis et al.'s (2021) 

study of frequency of clinical skills and experiences with an emphasis in pediatric and 

geriatric populations and mental health-related encounters. A complete list of cases with 

brief descriptions can be found in Appendix C. Cases were grouped by common 

diagnoses each week, progressing in level of difficulty over the course of the 

intervention. Population, however, was distributed throughout the intervention. During 

each iHP case, participants practiced history taking, performing and interpreting physical 

examinations, ordering and interpreting diagnostics, identifying and ranking differential 

diagnoses, developing a treatment plan, documenting in an electronic patient record, and 

complete integrated learning exercises that test knowledge. The program tracked clicks, 

inquiries, decisions, and documentation, providing the subject with instant, personalized, 

evidence-based feedback. The research team received performance reports with detailed 

data on efficiency of history-taking, differential diagnosis selection and ranking, and 

ordering of diagnostic tests for each subject. 

 At the conclusion of each set of five cases (total of 10-12 hours) a DML-trained 

faculty member debriefed a group of four to ten students for two hours via WebEx© 

(Cisco Systems Inc., 2021). To maintain fidelity and consistency, all debriefers 

underwent DML training and at least one recorded practice debriefing with feedback 

from a DML expert. All debriefings were recorded for data collection and fidelity-
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tracking purposes. Feedback on methods was provided periodically by a DML expert to 

faculty debriefers. The use of debriefing with trained debriefers meets the requirement of 

quality simulation education according to the Healthcare Simulation Standards of Best 

PracticeTM: The Debriefing Process (INACSL Standards Committee et al., 2021). 

Instrumentation 

Pre- and Post-Study Self-Report Measures 

Demographic and Educational Survey  

A 45-item pre-study survey and 36-item post-survey collected demographic, 

clinical experience, and program-specific data. These were investigator-developed, 

inventory-type electronic Qualtrics© surveys modified from a previous NCSBN-funded, 

national FNP student study of approximately 4,000 FNP students (McNelis et al., 2021). 

This part of the survey was composed of three sections: (a) demographics and 

professional information, including years of experience, clinical practice specialty 

information, and geographic location, (b) educational program information including 

clinical experience and preceptor details, and (c) frequency and confidence with specific 

tasks expected during clinical experience in requisite domains of care (assessment, 

diagnosis, treatment, and evaluation). Items for the third section were derived from the 

2016 NTF Criteria and specific tasks identified by the American Nurses Credetialing 

Center (ANCC, 2012) 2011 FNP Role Delineation Study used to develop the FNP 

certification examination. These measures provide subjective data that describes the 

sample and were used in the primary study.  
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Metacognitive Awareness Inventory  

An addition to the primary study for purposes of the dissertation, the 

Metacognitive Awareness Inventory (MAI) was added to the pre- and post-study surveys. 

The MAI is a 52-item self-report measure originally developed by Schraw and Dennison 

(1994). This instrument was used to measure metacognitive awareness as originally 

defined by Flavell (1979) and Brown (1987). It is a widely used subjective measure of the 

two components of metacognition: awareness of knowledge of cognition and awareness 

of regulation of cognition (Harrison & Vallin, 2018; Schraw & Dennison, 1994). Schraw 

and Dennison (1994) reported the MAI a reliable test of metacognitive awareness (overall 

 coefficient = 0.93 and an intercorrelation of r = 0.45). Since that time, further studies 

have cited it as a valid and reliable (Akin et al., 2007; Kallio et al., 2018; Zhang, 2010), 

including Young and Fry (2012) who found it a reliable tool for studying relationships 

between academic achievement and metacognitive awareness. Kallio and colleagues 

(2018) used structural equation modeling (SEM) to assess to what extent self-evaluation 

using the MAI can predict components of metacognitive awareness in 578 vocational 

education students. The results showed prediction of other components of knowledge or 

regulation and self-evaluation by the MAI.  

The original measure used a true-false semantic-differential scale, subject to bias 

and variability in interpretation and recall (DeVellis, 2017). However, 12 studies, 

compiled and displayed in a study by Harrison and Vallin (2018), used a five-point Likert 

scale with similar reliability. The measure used in this study was a five-point Likert scale 

ranging from “not typical of me” to “very typical of me, ” scoring on a two-dimensional 

model for knowledge and regulation of cognition (Harrison & Vallin, 2018). This scoring 
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model produced the best fit and functioned best in explaining a pattern of responses with 

a high correlation of factors, r = 0.84, when compared with other common scoring 

models. Additionally, Harrison and Vallin (2018) conducted a confirmatory factor 

analysis and multidimensional random coefficients multinomial logit item-response 

modeling to assess the best presentation and scoring of the MAI in 622 undergraduate 

students. The study found that the use of a 52-item Likert-type version of the MAI and a 

two-factor knowledge and regulation model produced the best model and a strong 

intercorrelation (r = 0.84), although poor fit (CFI = 0.851; TLI = 0.845). In the same 

study they found a shorter version that produced a better fit. However, they report that 

their study continues to support the use of the 52-item MAI with two sub-scores based on 

knowledge and regulation of cognition. This is the measure selected for this study.  

Diagnostic Readiness Test (DRT)  

The DRT, developed by Barkley & Associates, is a 100-item online exam 

assessing necessary knowledge of FNP practice and based on the FNP certification 

examination blueprint. It is administered in a proctored, online setting as a pre- and post-

test measure. The test has a Kuder-Richardson Formula 20 (K-R 20) reliability 

coefficient of at least 0.86 and established content, construct, and criterion-reliability 

validity (Barkley & Associates, 2020). Barkley provided faculty with a detailed report of 

student results, including mean scores by domain (assessment, diagnosis, treatment, 

evaluation), patient population (pediatrics, adults, geriatrics), and systems along with 

national averages. This instrument was used to measure overall knowledge.  
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Intervention i-Human Patients© Performance Measure 

 i-Human Patients© provides extensive performance data from each case for each 

subject. Each case contains expected history questions, physical assessments, differential 

diagnoses and ranking, and necessary diagnostic tests, predetermined by each case author 

(personal communication, Anita Desai, July 7, 2021). An efficiency score is calculated 

using the total student responses and decisions divided by the total correct answers, 

demonstrating clinical decision-making and diagnostic reasoning. An overall total case 

play score for each iHP case, calculated using the efficiency scores for history-taking, 

differential diagnoses and ranking, and diagnostic test selection, was used to characterize 

diagnostic reasoning in this study, similar to Dekhtyar et al. (2021) in their use of iHP 

with 285 medical students. For purposes of the dissertation study, a mean case play score 

for the 2nd and 5th week cases were used for data analyses. Week 2 and Week 5 was used 

instead of Weeks 1 and 5, as they compare the same types of diagnoses (psychological 

disorders and conditions). 

Data Analysis 

 Data was examined for accuracy and cleaned by removing duplicate responses 

and maintaining the earliest and most complete responses, if participants incidentally 

completed it more than once. When possible, a single imputational method was used for 

missing data. All data was analyzed using SPSS, version 26.0 (IBM Corp., 2019). A 

biostatistician was consulted for final analysis.  

First, with the use of multiple cohorts of participants from different institutions, 

the inclusion and exclusion criteria was designed to produce a homogeneous sample by 

requiring only students with current RN licenses, in good academic standing, from MSN-
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granting FNP programs who have completed at least 500 clinical practice hours and no 

more than 525 hours., The assumption of the homogeneity of variance was tested on 

clinical hours and years of experience prior to analysis using t-tests and ANOVA with 

Levene’s tests.  

Univariate descriptive statistics were used to describe demographic data, clinical 

hours, knowledge, metacognitive awareness, and diagnostic reasoning. Table 3.1 

describes which measures answered each research question. Pearson correlations were 

used to examine the relationship among metacognitive awareness, diagnostic reasoning, 

and knowledge.  

Paired samples t-tests were used to examine the differences in pre- and post-

intervention scores for each of the three variables. A multivariate regression analysis was 

used to determine to what extent do metacognitive awareness and knowledge contribute 

to diagnostic reasoning, controlling for participant characteristics such as age, sex, race, 

years of nursing experience, and program clinical hours. An alpha level of 0.05 was 

retained for all analyses.  

Table 3.1 

Research Questions, Measures, and Analysis 

Question Measures Analysis 

Is there a difference on 

metacognitive awareness, 

knowledge, and diagnostic 

reasoning scores from pre-test 

to post-test? 

• 2nd and 5th-week mean 

iHP case play score 

• Pre and Post DRT scores 

• Pre and Post mean MAI 

scores 

 

Paired samples t-tests 
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To what extent do 

metacognitive awareness and 

knowledge contribute to 

diagnostic reasoning, 

controlling for age, sex, race, 

years of nursing experience, 

and program clinical hours? 

 

• 5th-week iHP mean case 

play scores 

• Post DRT scores 

• Post mean MAI scores 

• Demographic and clinical 

data 

Multiple linear regression 

What is the relationship 

between metacognitive 

awareness and diagnostic 

reasoning? 

 

• Post mean MAI scores 

• 5th-week iHP mean case 

play scores 

Pearson Correlation (r) 

What is the relationship 

between metacognitive 

awareness and knowledge? 

• Post mean MAI scores 

• Post DRT scores  

Pearson Correlation (r) 

Note. iHP = i-Human Patients© SBS platform; MAI = Metacognitive Awareness Inventory;  

DRT = Diagnostic Readiness Test.  

 

 The multiple regression was conducted using a hierarchical, block method based 

on the study hypotheses and literature. The predictors were entered in the following 

order: (a) clinical background (years of RN experience and program clinical hours), (b) 

metacognition, (c) knowledge, and (d) diagnostic reasoning.  

Ethical Considerations 

 This study was deemed exempt by two university institutional review boards. 

During pre-intervention webinars, email communication, and a study overview video, 

students were informed of all risks and benefits of participation in the study along with 

the voluntary nature of participation. All of this information was also outlined in the 

study information sheet that each student received and signed electronically at the start of 

the study (Appendix D). 

Identifying information was retained long enough to connect all data from 

program records, surveys, DRTs, and iHP and then removed prior to analysis. Contact 
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and recruitment information was maintained in a separate location from research data. All 

files were saved in a secure cloud. Those members of the primary study research team 

that also had an academic relationship with the students were not granted access to data 

until it had been fully de-identified. All results were reported in aggregate.  

Limitations 

 This study has the following limitations: 

1. This study was retrofitted within a primary study, limiting the overall design, 

available variables, and sample.  

2. The intervention was five weeks long. This may not be an adequate amount of 

time to observe changes in complex cognitive processes like metacognition and 

diagnostic reasoning.  

3. The sample of schools and participants were volunteers in the study; there was no 

randomization. Therefore, the results may not be generalizable to other programs 

and students with differing curricula and clinical experiences.  

4. Due to the COVID-19 pandemic and the ability to secure clinical sites, 

recruitment at the beginning of the data collection period was lower than 

expected. Therefore, the expected sample size (N = 67) to achieve sufficient 

power (p < 0.05) was not met by the end of the study. This may affect the 

generalizability of the results in the larger population.  

5. Many variables outside the control of the researcher could affect the cognitive 

changes of the sample. These variables may include: clinical experiences and 

hours, additional academic preparation and studying, program variabilities, and 

participant personal background, support, and motivation.  
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6. There are statistical and design issues inherent with quasi-experimental studies 

(Shadish et al., 2002).  

Delimitations 

The delimitations utilized by the researcher in this study were determined by the 

feasibility of such a study within a reasonable timeline and available resources. The 

researcher acknowledges that diagnostic reasoning is a complex process that involves 

more variables than metacognitive awareness, knowledge, and reasoning measured by 

SBS scores. There are many more variables to consider to fully test the metacognitive 

diagnostic reasoning model developed for this study, including confidence, experience, 

and reflective practices. Additionally, the MAI measures only metacognitive awareness 

and not components of metacognition that the participant is unaware of. Metacognitive 

awareness is only a portion of metacognition as a whole. However, the researcher chose 

to limit this study to the three variables described in an effort to begin this exploration 

with known, available, and defined measures. Future studies will address a wider range of 

variables and relationships.  

Assumptions 

 This study includes the following assumptions: 

1. The participants responded to all subjective measures, including survey and the 

MAI, accurately and indicated their perceptions. 

2. The participants understood all terms and concepts within all subjective measures. 

3. The data collected via the MAI measured the cognitive knowledge and regulation 

of the participants. 
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4. The data collected via the iHP SBS platform measured the diagnostic reasoning of 

the participants through case-play efficiency scores.  

5. The data collected via the DRT measured the existing knowledge of the 

participants on the necessary domains and populations of an FNP.  

Summary 

 This chapter restated the purpose and research questions of this study. This study 

used a quasi-experimental, pretest/posttest one group design within a primary NCSBN-

funded study on clinical simulation replacement. The participants were recruited via 

Master’s degree-granting FNP programs in the U.S. with similar curricula and 

requirements. The selection of the participant sample, setting, and procedures was 

discussed. Additionally, instrumentation and data collection were described. Specific 

measures of knowledge, diagnostic reasoning, and metacognitive awareness were 

explained. Finally, the methods of data analysis for each research question were 

presented in Table 3.1, followed by ethical considerations of the study.  
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Chapter 4: Presentation and Analysis of Data 

 

  

This study investigated factors associated with diagnostic reasoning in FNP 

students in the final semester of their clinical education. The purpose of the study was 

achieved by exploring to what extent metacognitive awareness and knowledge contribute 

to diagnostic reasoning, the relationships among these three variables, and changes in 

each of these variables over time. This chapter presents the results of the data analyses for 

the two primary research questions and sub questions. The sample descriptive statistics 

are described first followed by the research questions analyses.  

Descriptive Statistics 

Participants were recruited from two online Master’s degree-granting FNP 

programs on the East Coast of the United States. The first is a private not-for-profit 

university in the mid-Atlantic region with students residing mainly in D.C., Maryland, or 

Virginia. However, through online education, students across the nation and 

internationally were recruited. Meanwhile, the second school is a Southeastern public 

university with students residing the local region. The final sample consisted of 41 FNP 

students, with 37 from School 1 (six in the 2021 Summer cohort and 31 in the 2022 

Spring cohort) and four from School 2 Spring 2022 cohort. Cohorts and schools were 

compared for homogeneity using the pre-study dependent and independent variable 

values with no significant differences (p > 0.05).  

Sample Demographic Variables 

Sample demographics were collected via the self-report pre-study survey and 

program-collected clinical hours tracking software and described in Table 4.1. The 
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sample was mostly female (92.7%), primarily White (63.4%) with an average age of 35 

years old and 9.6 years of previous nursing experience. Participants started the study with 

an average of 508.35 logged total direct patient care clinical hours. They completed the 

study with an average of 589.55 logged total clinical hours. 

Table 4.1 

Sample Demographics (N = 41) 

  Frequency Percent (%)     

Cohort         

School 1 Summer 21 6 14.63     

School 2 Spring 22 4 9.76     

School 1 Spring 22 31 75.61     

Gender         

Male 3 7.32     

Female 38 92.68     

Race         

Asian 6 14.63     

Black/African American 5 12.20     

White 26 63.41     

More than 1 race 2 4.88     

Unknown/Not reported 1 2.44     

Ethnicity         

Hispanic/LatinX 6 14.63     

Not Hispanic/LatinX 33 80.49     

Unknown/Not reported 2 4.88     

Highest Nursing Degree         

Associate’s Degree 1 2.44     

Bachelor’s Degree 38 92.68     

Master’s Degree 2 4.88     
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  Mean (SD) Standard Deviation Min Max 

Pre-Study Total Hours 508.35 8.52 498 532 

Post-Study Total Hours 589.55 15.49 556 623 

Age 34.71 1.42 23 53 

Cumulative Total Years of RN 

Experience 

9.5976 9.88 2 32 

  

Research Variables 

Two independent variables, metacognitive awareness and knowledge, and one 

dependent variable, diagnostic reasoning, were studied using the Metacognitive 

Diagnostic Reasoning model described in Chapter 1 (Figure 1.1). Metacognitive 

awareness was measured by the Metacognitive Awareness Inventory (MAI), a 52-item 

tool that assesses self- reported knowledge of cognition and regulation of cognition 

(Schraw & Dennison, 1994) and produces two scores. A 5-point Likert scale was used for 

each item, producing a total score with a maximum possible of 260, with a maximum 

possible score of 85 for knowledge and 175 for regulation. Due to the high correlation 

between these two scores, the total score is used to avoid multicollinearity (pre-study 

correlation between knowledge and regulation of cognition: r = 0.848, p < 0.001; post-

study correlation between knowledge and regulation of cognition: r = 0.843, p < 0.001). 

Additionally, knowledge was measured by the Diagnostic Readiness Test (DRT), a 100-

item proprietary exam that mimics the FNP certification examination. The dependent 

variable, diagnostic reasoning, was measured by the Case Play score produced by the 

iHuman Patients© virtual simulation platform following each simulated patient case. This 
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score is based on the efficiency of the learner during history-taking, differential diagnoses 

and ranking, and diagnostic test selection.  

 

Question 1: Is there a difference on metacognitive awareness as measured by the 

MAI, knowledge as measured by the DRT, and diagnostic reasoning scores as 

measured by the iHP mean Case Play scores from pretest to posttest?  

As showed in Table 4.2, there was a statistically significant increase of 14.34 

points on metacognitive awareness scores from pre-intervention to post-intervention with 

a medium effect size. There was a statistically significant increase of 8.61 on knowledge 

from pre-intervention with a large effect size. There was also a statistically significant 

increase of 6.17% on diagnostic reasoning as measured by the iHP mean Case Play 

scores from pre-intervention with a large effect size.  

Table 4.2 

Pre- and Post-Study Mean Scores and t-Tests (N = 41) 

  Pre-study Post-study t p-value Cohen’s d 

MAI Total Score 203.46 (24.98) 217.80 (24.94) 4.39 <0.001 0.69 

MAI Regulation Score 135.15 (17.80) 145.05 (17.31) 4.16 <0.001  

MAI Knowledge Score 68.32 (8.04) 72.76 (8.54) 4.14 <0.001  

DRT Total Score 63.44 (6.46) 72.05 (10.09) 7.37 <0.001 1.15 

iHP Mean Case Play Score 60.85 (8.09) 66.59 (8.01) 7.48 <0.001 1.00 

Note. MAI = Metacognitive Awareness Inventory; DRT = Diagnostic Readiness Test; iHP = 

iHuman Patients©  
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Question 2: To what extent do metacognitive awareness and knowledge contribute 

to diagnostic reasoning? 

Question 2a: Is there a relationship between metacognitive awareness as measured by 

the MAI and diagnostic reasoning as measured by iHP Week 5 mean Case Play 

scores? 

Post-study MAI total scores and iHP Week 5 mean Case Play scores were 

analyzed using a Pearson correlation. There was not a statistically significant relationship 

between metacognitive awareness and diagnostic reasoning, r = 0.05, p = 0.74.  

Question 2b: Is there a relationship between metacognitive awareness as measured by 

the MAI and knowledge as measured by the DRT? 

Post-study MAI total scores and post-study DRT scores were also analyzed using 

a Pearson correlation. There was not a statistically significant relationship between 

metacognitive awareness and knowledge in this sample, r = 0.10, p = 0.54. However, the 

r approached a small effect size.  

Question 2: To what extent do metacognitive awareness as measured by the MAI and 

knowledge as measured by the DRT contribute to diagnostic reasoning as measured by 

the iHP Week 5 mean Case Play scores? 

Assumptions of a linear regression were met including linearity, homoscedasticity, and 

absence of multicollinearity. A multiple linear regression was carried out to analyze to 

what extent the post-study MAI total scores and the post-study DRT scores predicted the 

iHP Week 5 mean Case Play scores. The model explained only 6.3% of the variance and 

the model was not statistically significant, F(2,38) = 1.28, p = 0.29. Neither 

metacognitive awareness (β = 0.01, t(40) = 0.18, p = 0.86) nor knowledge (β = 0.21, t(40) 
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= 1.57, p = 0.13) contributed significantly to the model,. With this model the variables of 

metacognitive awareness and knowledge did not reliably predict diagnostic reasoning.  

Additional Analyses 

Based on the results above, further analyses were conducted to examine data 

using change scores, the mean difference between the pretest and posttest scores, as an 

alternative to the post-study scores used above, as there was change from pre to post in 

Question 1 but no statistically significant results in Question 2. Additionally, analyses 

were run using a bootstrapping technique to assess whether the nonsignificant findings 

were the result of sampling. For Question 2, using change scores, descriptive statistics are 

presented in Table 4.3.  

Table 4.3 

Research Variable Change Scores (N = 41) 

Variable Mean 

Standard 

Deviation Min. Max. 

MAI Total Change Score 14.34 20.94 -13.00 68.00 

MAI Regulation Change Score 9.90 15.22 -12.00 53.00 

MAI Knowledge Change Score 4.44 6.87 -8.00 23.00 

iHP Change Score 6.17 6.18 -11.20 18.60 

DRT Change Score 8.61 7.48 -12.00 22.00 

Note. MAI = Metacognitive Awareness Inventory; DRT = Diagnostic Readiness Test; iHP = 

iHuman Patients© 

 

 Question 2a: Is there a relationship between metacognitive awareness as measured by 

MAI change scores and diagnostic reasoning as measured by iHP mean Case Play 

change scores? 
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There was not a statistically significant relationship between the metacognitive 

awareness and diagnostic reasoning change scores when MAI change scores and iHP 

mean Case Play change scores were analyzed using a Pearson correlation, r = 0.29, p = 

0.06. 

Question 2b: Is there a relationship between metacognitive awareness as measured by 

MAI change scores and knowledge as measured by DRT change scores? 

There was not a statistically significant relationship between the metacognitive 

awareness and knowledge change scores when MAI change scores and DRT change 

scores were analyzed using a Pearson correlation, r = 0.01, p = 0.95.  

Question 2: To what extent do metacognitive awareness as measured by MAI change 

scores and knowledge as measured by DRT change scores contribute to diagnostic 

reasoning as measured by iHP mean Case Play change scores? 

Using change scores, the mean difference between pretest and posttest, instead of 

post-study scores for the same regression analysis, 8.6% of the variance could be 

explained, and this model was not statistically significant, F(2,38) = 1.78, p = 0.18. 

Again, neither knowledge (β = 0.00, t(40) = 0.08, p = 0.94) nor metacognitive awareness 

(β = 0.00, t(40) = 1,89, p = 0.07)  contributed significantly to the model. Consistent with 

the previous analysis, the variables of metacognitive awareness and knowledge in this 

model did not reliably predict diagnostic reasoning.  

Analyses were also run using bootstrapping to assess whether adequate power 

would provide statistically significant results. Bootstrapping is a technique that uses a 

single dataset and creates confidence intervals based on many simulated samples (Forst, 

2020). This analysis used 1000 bootstrapped samples and a 95% confidence interval in 
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SPSS (IBM, 2019). The results to Question 1 remained statistically significant (p < 

0.001). However, some of Question 2 results were changed. These results were only 

statistically significant when change scores were once again used. Using iHP change 

scores and MAI change scores, a Pearson correlation found a statistically significant 

relationship between diagnostic reasoning and metacognitive awareness, r = 0.29, 95% 

CI [0.00, 0.55]. However, there was not a statistically significant relationship between 

metacognitive awareness and knowledge using MAI change scores and DRT change 

scores using a Pearson correlation, r = 0.01, 95% CI [-0.28, 0.32]. A multiple linear 

regression was, again, used to analyze to what extent MAI change scores and DRT 

change scores contributed to the iHP change scores. Again, only 8.6% of the variance 

could be explained and the model was not statistically significant, F(2,38) = 1.78, p = 

0.18. Neither knowledge (β = 0.00, 95% CI [-0.00, 0.00] nor metacognitive awareness (β 

= 0.001, 95% CI [-0.00, 0.00] contributed significantly to the model. 

Summary 

In this chapter, an introduction was provided outlining the analysis and in what 

order it would be presented. It was followed by a demographic description of the sample, 

the research question analyses, and additional analyses.  

Results from the research questions revealed that although there was improvement 

in metacognitive awareness, knowledge, and diagnostic reasoning from the start of the 

intervention to the end, there was not a statistically significant relationship between the 

independent variables and dependent variables. Therefore, the current model did not 

reliably predict diagnostic reasoning using metacognitive awareness and knowledge.  
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The next chapter will discuss the implications of these results, limitations of the 

study, and recommendations for further research.  

  



 

57 

 

Chapter 5: Summary, Discussion, and Conclusions 

 

 In the preceding chapter, analysis and presentation of the findings have been 

reported. Chapter 5 will provide a summary of the study, discussion of the findings, 

implications for practice and education, recommendations for further research, and 

conclusions. The purpose of this chapter is to expand upon the questions that were 

investigated to provide further understanding of the concepts and their possible influence 

on nursing education and areas for further research. Finally, conclusions are offered to 

capture the importance and scope of this research.  

Summary of the Study 

 Diagnostic errors are a national health crisis, with most humans likely to 

experience at least one in their lifetime (NAM, 2015). Educators have attempted to 

develop strategies for improving diagnosis, and more importantly the complex process of 

diagnostic reasoning in students and new providers with inconsistent results (Balslev et 

al., 2010; Chamberland et al., 2015, 2019; Lambe et al., 2016, 2018; Young et al., 2019). 

Understanding the process that leads to an accurate diagnosis and preventing future 

diagnostic errors is vital to the health and safety of patients and the healthcare system. 

Therefore, this study sought to investigate factors associated with the process of 

diagnostic reasoning in FNP students in their final semester of clinical education. 

 A metacognitive diagnostic reasoning hourglass model was developed to guide 

this study out of the nursing, medical, and cognitive psychology literature (see Figure 

1.1). This model was highly influenced by Croskerry’s (2009) Universal Model for 

Diagnostic Reasoning using the Dual Process Theory. Provider knowledge and how 

knowledge is organized through knowledge representations, along with the nursing 
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process are also included in this model. Finally, the concept of metacognition, or the 

ability to reflect upon, understand, and regulate one’s own thinking (Schraw & Dennison, 

1994), served as the overarching factor of diagnostic reasoning within this model. It was 

hypothesized that metacognition and knowledge aid in the diagnostic reasoning process, 

and with additional encounters, these variables will improve.  

This study utilized a quasi-experimental, pretest/posttest one group design. It was 

conducted within an existing NCSBN-funded parent study with the purpose of 

developing evidence demonstrating use of SBS in attaining mastery of requisite concepts 

of FNP education compared to traditional precepted clinical education. The study 

occurred over a 7-week period in the final semester of FNP clinical education and 

included only the experimental participants from the parent study who volunteered to 

complete 70 hours of SBS in iHP with reflective debriefing through DML with peers and 

trained faculty. Forty-one students from two Masters-degree granting FNP programs, 

over two years participated in the study. A demographic description was provided. 

Research questions and hypotheses were guided by the metacognitive diagnostic 

reasoning model using measures that represented each one of the three variables 

(metacognition, knowledge, and diagnostic reasoning). Because it is difficult to truly 

measure the thought processes of metacognition without imagining and measures outside 

the scope of this study, a self-report measure of metacognitive awareness was used (MAI; 

Schraw & Dennison, 1994). Knowledge was measured using a proprietary, 100-item 

exam that mimics the FNP certification examination (DRT). Finally, diagnostic reasoning 

was measured through an overall case play efficiency score provided by the iHP 

simulation platform after each simulated patient case.  
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The following research questions were investigated: 

1. Is there a difference on metacognitive awareness, knowledge, and diagnostic 

reasoning scores from pretest to posttest?  

Based on the model, it was hypothesized that all of these variables would show a 

statistically significant improvement from pretest to posttest.  

2. To what extent do metacognitive awareness and knowledge contribute to 

diagnostic reasoning? 

a. Is there a relationship between metacognitive awareness and diagnostic 

reasoning? 

b. Is there a relationship between metacognitive awareness and knowledge? 

It was hypothesized that metacognitive awareness and knowledge would predict 

diagnostic reasoning and that there would be positive correlations between each variable.  

Discussion of the Findings 

 Connections between metacognition, knowledge, and diagnostic reasoning have 

been cited in the literature. However, no single study has investigated the relationships 

among these variables in provider education. This study sought to bring theory to practice 

by investigating the factors associated with diagnostic reasoning in FNP students. 

Question 1: Is there a difference on metacognitive awareness, knowledge, and 

diagnostic reasoning scores from pretest to posttest?  

 The findings from Question 1 support the hypothesis that there would be 

statistically significant improvement from pretest to posttest on all three variables with 

medium to large effect sizes (d). These findings are consistent with the model that with 
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repeated patient encounters, knowledge, metacognition, and diagnostic reasoning would 

improve.  

 The finding that knowledge, measured by the DRT, improved with continued 

exposure to clinical encounters through SBS is consistent with the work of Kuiper et al. 

(2016), where they describe the use of knowledge representations as tools that filter, 

frame, and focus the patient information and previous knowledge to make diagnostic 

decisions and plans. The repeated use of patient encounters, organized in a specific way 

through iHP much like they would encounter an electronic health record, may have aided 

in the organization of their thoughts and knowledge when working through additional 

iHP patient cases and answering questions on the DRT.  

 Improvement in metacognitive awareness, measured by the MAI, after exposure 

to repeated clinical experiences through iHP and reflective debriefing is consistent with 

previous studies of using the MAI. Gholami et al. (2016) and Bektas et al. (2021) found 

similar findings in prelicensure nursing students with problem-based learning and clinical 

decision-making activities. This study pushed students to think and view their actions 

with a critical lens. iHP provided feedback based on efficiency and reasoning, prompting 

participants to self-reflect on their decisions. Providing multiple cases over multiple 

weeks served as an opportunity to use metacognitive skills to evaluate previous 

encounters and feedback to improve future cases.  

 Subsequently, diagnostic reasoning, measured by the iHP case play scores, 

improved with repeated use of the SBS platform. This is consistent with the 2021 study 

conducted in medicine by Dekhtyar and colleagues using iHP. They too found a 

statistically significant improvement in efficiency scores with the use of iHP.  



 

61 

 

Question 2: To what extent do metacognitive awareness and knowledge contribute 

to diagnostic reasoning? 

 Question 2 sought to dive into the relationships and connections suggested by the 

results in Question 1. First, the researcher investigated if there were correlations between 

metacognitive awareness and diagnostic reasoning and metacognitive awareness and 

knowledge. Then, the researcher investigated how much of diagnostic reasoning could be 

explained by metacognitive awareness and knowledge. These findings demonstrated 

results that were not statistically significant, and the correlations were weak.  

 Due to these findings, it was decided to run the same analyses using change 

scores and bootstrapping. The change scores were able to demonstrate change over time 

as a continuous variable versus change at one point in time. These results were similar to 

the previous results. However, the correlation between the change in metacognitive 

awareness and change in diagnostic reasoning approached significance and a medium 

effect size, r = 0.29, p = 0.06. The bootstrapped results provided similar results using the 

change scores. Again, metacognitive awareness and diagnostic reasoning had a medium 

effect size, but with statistical significance, r = 0.29, 95% CI [0.00, 0.55].  

These findings raise the question of statistical significance, however. In recent 

decades, statistical significance and p-values have been called into question as a reliable 

measure (Spurlock, 2017, 2019; Wasserstein et al., 2019; Wasserstein & Lazar, 2016). 

The American Statistical Association released a statement on p-values in 2017 warning 

researchers about their use (Wasserstein & Lazar, 2016). The stated that “P-values do not 

measure the probability that the studied hypothesis is true or…produced by random 

chance alone” (Wasserstein & Lazar, 2016, p. 131). They also advised against making 
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scientific conclusions or decisions solely on a statistically significant p-value and does 

not demonstrate an effect size or the importance of a finding.  

Spurlock (2017, 2019) further discussed these recommendations in terms of 

nursing education, citing times when findings are clinically, practically, or educationally 

significant but not statistically significant. There are times when a small sample size may 

not produce a statistically significant result but meaningful findings. There is statistically 

significant improvement in all variables following the intervention of SBS with medium 

to large effect sizes. The total MAI scores rose by 14.34 points which is a 5% 

improvement in metacognitive awareness, the DRT by 8.61 points which is nearly a 9% 

improvement in knowledge, and iHP by 6.17%. Although Question 2 results are not 

statistically significant, the results from Question 1 support the educational significance; 

the reader must not reduce their thinking to the “p < 0.05.” This combination of improved 

metacognitive awareness, knowledge, and diagnostic reasoning can only be a positive for 

the education of new providers.  

Additionally, the correlation between the change in metacognitive awareness and 

change in diagnostic reasoning approached statistical significance or met statistical 

significance with bootstrapped data and a medium effect size, demonstrating a link 

between these two variables consistent with previous literature. Many studies 

demonstrated improvement in diagnostic reasoning and accuracy with reflective 

interventions or interventions that trigger that System 2, metacognitive thinking (Graber 

et al., 2018; Lawson, 2018; Merkebu et al., 2020; NAM, 2015; Nordick, 2021; Olson & 

Graber, 2020; Patient Safety Network, 2019; Singh, 2014). In 2016, Lambe and 

colleagues conducted a systematic review of interventions aimed at Dual Process Theory 
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reasoning. The authors highlighted the variability in the results, measures, and method 

quality between the 28 studies included, raising the question if power of the p-value was 

to blame in some of these as well. In educational interventions, even moderate 

improvement is still improvement and something to be considered educationally 

significant. Just as the ASA (Wasserstein & Lazar, 2016) and Spurlock (2017, 2019) 

argue that important decisions, including those about education, should not be made 

solely on p-values, but a broader spectrum of considerations, including effect sizes and 

study methods. The results in this study should be viewed through a lens of educational 

significance; one in which the effect sizes, model design, and other data are taken into 

consideration (Spurlock, 2019).  

Limitations 

The statistical significance and reliability of the model speaks to one of the major 

limitations of this study. Adequate sampling was not achieved due to recruitment issues. 

The a priori power analysis determined a sample size of 67 participants to achieve 

sufficient power (p < 0.05). The COVID-19 pandemic affected students’ ability to secure 

traditional sites, which resulted in many students’ reluctance to switch to the SBS option 

if they already had a clinical preceptor. As the bootstrapped data findings show, 

insufficient power was likely a major cause of lack of statistical significance. However, it 

is often difficult to meet sufficient power in educational research related to limitations of 

program sizes and funding. Further cohorts will be needed to achieve sufficient power 

and generalizable results, although the use of bootstrapped data may be an innovative 

method for addressing small sample sizes.  
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These findings could also be the result of instrumentation. For example, the MAI 

is a self-report measure, subject to bias. It may not have adequately captured each 

participant’s true metacognitive ability. This may be the result of the Feelings-As-

Information theory (Schwarz, 2012) discussed in Chapter 2. As the participants read 

through each item, they may have had affective responses that led them to believe they 

met particular metacognitive criteria to respond in the way they did. The averages for 

both the pre- and post-study MAIs were generally high, suggesting that the respondents 

“felt” that they had a higher metacognitive awareness, whether they truly did or not. 

Additionally, the DRT may not have accurately matched the cases used in iHP. This 

study used the Week 2 and Week 5 results from iHP. Those weeks, although distributed 

across the lifespan, focused on psychosocial diagnoses. The DRT assessed knowledge 

across all populations and diagnoses. There may have been an instrumentation mismatch 

with these and other measures used.  

Implications for Practice and Education 

 This study highlights the importance of clinical education interventions that 

provide repetitive patient encounters with a focus on diagnostic reasoning. Consistent 

with the metacognitive diagnostic reasoning model developed for this study, after 

exposure to patient cases through iHP, diagnostic reasoning, metacognitive awareness, 

and knowledge all increased. Reflecting on the current state of graduate nursing clinical 

education and all of the barriers that educators and students face, the educational 

significance of such an improvement is paramount. 

 First, providers are expected to have the ability to make decisions and diagnoses 

accurately and safely upon completion of their clinical education. Diagnostic skills and 
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judgment are included in the AACN (2021) as a requisite competency. However, 

guaranteed practice of these skills in a traditional clinical model are difficult to provide 

and document. The intervention in this study may be a reasonable evidence-based 

solution to these requirements.  

 More importantly, this study provides evidence that addresses the significant 

barriers that educational programs, educators, and students face to achieve quality clinical 

education. These barriers are tremendous and only increasing. There is a shortage of 

quality clinical preceptors and sites that allow for adequate student practice (Fulton et al., 

2017; McNelis et al., 2021). Additionally, the cost of precepted clinical has risen with 

approximately 10% of graduate nursing programs paying for clinical placements and 

preceptors similar to the medical clinical education model (AACN, 2020). These barriers 

are only magnified in rural and remote areas where there are provider shortages, not to 

mention the strain that the COVID-19 pandemic has placed on the entire healthcare 

system.  

 The intervention used in this study is a cost-effective, accessible way for graduate 

nursing students to meet their clinical needs. They can learn from anywhere and have the 

guarantee that they will get experience in necessary requisite skills, patient populations, 

and diagnoses. A guarantee that cannot be made in the current traditional clinical model. 

Additionally, the metacognitive diagnostic reasoning model provides an evidence-based 

framework for educators and future researchers to guide pedagogies and methods.  

Despite no statistical significance in the relationships between these variables, one 

could argue that the overall improvement in deep reflective thinking and clinical 

knowledge has led the students in this study to improve their diagnostic reasoning, the 
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way they approach their patient, and ultimately their patient outcomes. Also, through 

repeated patient encounters, they have had the opportunity to think deeply about their 

actions, their knowledge, and their decisions that lead to a diagnosis. They only 

participated in this opportunity for five weeks, imagine what could be achieved in a 

longer intervention or when they take these new reasoning skills into practice. The 

resulting patient care and error reduction could be profound.  

Recommendations for Further Research 

 As the NAM called for enhanced education and training in the diagnostic 

process and dedicated funding for related research in 2015, it remains vital to focus on 

this area of study.  There is still so much that continues to be unknown about the 

diagnostic process. Further research is needed in graduate nursing education specifically. 

This study only begins to provide a framework for factors that affect diagnostic reasoning 

and a potential educational intervention.  

 First, a larger cohort of students from multiple programs and professions is 

needed to achieve sufficient power for generalizable results, as evidenced by the 

bootstrapped data findings. Additionally, it would be beneficial to follow a cohort of 

students in both traditional and simulated clinical experiences over a longer period of 

time, through their education and into independent practice. This study only investigated 

students for five weeks. Richer diagnostic reasoning data and conclusions could be made 

with a longer study and one that follows up with them after they have been practicing. 

Moreover, a valid and reliable model is needed to guide graduate nursing and medical 

education. The metacognitive diagnostic reasoning model showed promise with this 

study. Further testing of this model is needed to provide a viable resource to educators 
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and researchers. Each variable cited in the model needs specific testing for validity and 

reliability. Such a model would guide future interventions and measures of diagnostic 

reasoning. There remain no reliable measures of diagnostic reasoning, making it difficult 

to provide strong evidence to improve this vital skill.  

Conclusions 

 This study investigated factors associated with diagnostic reasoning in FNP 

students nearing the end of their clinical education. The findings revealed improvement 

in diagnostic reasoning, metacognitive awareness, and knowledge with the use of SBS. 

These results suggest a connection between these variables. However, with further 

analysis of relationships between diagnostic reasoning and metacognitive awareness, and 

metacognitive awareness and knowledge, none of them produced statistically significant 

results. Nor did the model between diagnostic reasoning and the two independent 

variables.  

However, the reader is urged not to reduce their thinking to “p < 0.05” but to view 

these results within the frame of the sampling issues that occurred and as educationally 

significant. The relationship between the change in metacognitive awareness and the 

change in diagnostic reasoning had a medium effect size. This suggests that as 

metacognitive awareness improves, so too does diagnostic reasoning, which is supported 

by the statistically significant improvement in these variables post-intervention with 

medium to large effect sizes. These findings also begin to support the metacognitive 

diagnostic reasoning model designed for this study. This model, with future evidentiary 

support, could be used to guide interventions that improve diagnostic reasoning.  
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With the magnitude of the effect of diagnostic error, understanding the process 

that leads to an accurate diagnosis and preventing future errors is vital. Therefore, this 

study began to provide fundamental evidence that could lead to improvement in a 

cognitive process needed to make safe clinical decisions and diagnoses that lead to 

improved patient care and healthcare systems.   
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Appendix B 

Pre- and Post-Intervention Surveys 

 

 

NCSBN FNP Simulation Study - Pre-Survey 

 

Start of Block: Intro and Consent 

 

Q1  

 

Study Information Sheet  

 

 You are invited to participate in a research study on Using Screen-Based Virtual 

Simulation in Family Nurse Practitioner Education under the direction of Dr. Angela 

McNelis of the School of Nursing, George Washington University and Dr. Kristina 

Thomas Dreifuerst from Marquette University. Taking part in this research is entirely 

voluntary and your academic standing will not, in any way, be affected should you 

choose not to participate or if you decide to withdraw from the study at any time.  

  

 The purpose of this study is to develop evidence demonstrating the use of screen-based 

virtual simulation in attaining mastery of concepts in the domains of assessment, 

diagnosis, treatment, and evaluation, and across the populations of pediatrics, adults, and 

geriatrics.  

  

 Those who agree to participate in the study intervention will complete 70 hours of 

clinical experiences using screen-based virtual clinical simulation and virtual debriefing 

(experimental group). Those who agree to participate and complete their hours as usual in 

traditional precepted clinical experiences will be in the control group. Participants in the 

experimental group agree to allow the virtual debriefing to be recorded and used for study 

data. Participants in both groups (experimental and control) will agree to allow the 

information from your student electronic tracking systems (EXXAT and CORE) and test 

results of the Diagnostic Readiness Test to be used for the research study. Additionally, 

participants in both groups will complete a survey on what you have done in your FNP 

clinicals and how these experiences have prepared you for practice, and a 52-item 

instrument that assesses metacognitive awareness and regulation. Answering these 

questions will take you about 30 minutes. 

  

 What are the reasons you might choose to volunteer for this study? The COVID-19 

pandemic caused disruption and/or cessation of many clinical rotations, and prior to the 

onset, there was significant and shrinking availability of quality clinical sites for NP 

clinical training. You may have encountered these problems and struggled to complete 

your clinical hours or had the breadth and depth of experiences you desired. Students 

volunteering for this study will have 70 hours of their clinical training provided using 

simulation, including weekly debriefing sessions with trained faculty. These sessions will 
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be video recorded for quality assurance and not used outside the research team. Students 

in both groups may benefit directly from this study as taking the Diagnostic Reasoning 

Test may provide additional preparation for the NP Certification test. 

  

 What are the reasons you might not choose to volunteer for this study? If 

participating in the experimental group, the final 70 hours of your clinical will not be in 

traditional precepted clinical experiences.  

  

 Possible risks or discomforts you could experience during this study include stress 

from completing clinical experiences and debriefing in a virtual format. Research 

demonstrates that virtual simulations are effective educational approaches, however, 

rigorous evaluation comparing this to traditional clinical experiences has not occurred.  

  

 You will not benefit directly from your participation in the study. The benefits to 

science and humankind that might result from this study are developing evidence for 

virtual simulation to substitute for traditional precepted clinical experiences. Given the 

current pandemic and shrinking availability of quality clinical sites and preceptors, 

alternative methods must be developed to ensure graduates of nurse practitioner programs 

are prepared for practice.  

  

 Every effort will be made to keep your information confidential, however, this 

cannot be guaranteed. All data will be collected via online formats, will be deidentified 

for data analyses, and results will be reported in aggregate. If results of this research 

study are reported in journals or at scientific meetings, the location of the school, name of 

the program or people who participated in this study will not be named or identified.  

  

 Further information regarding this study may be obtained by contacting Dr. McNelis, 

Principal Investigator of the study, at telephone number (202) 994-2066 or Dr. Kristina 

Thomas Dreifuerst, Co-Principal Investigator at telephone number (414) 288-3817 or Dr. 

Carol Braungart at telephone number (202) 994-0241.  

 

 

 
 

Q55 Please create and type your unique 13-digit study identification code that you will 

use on all study materials and interactions.  

  

For those starting in July 2021, your code will be: 070121 followed by your first and 

last initial and the last five digits of your GWID. Example: 040121AM00000 

________________________________________________________________ 
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Q57 Contact Information (This information will be removed and deidentified for data 

analysis): 

o First Name (1) ________________________________________________ 

o Last Name (2) ________________________________________________ 

o GWU email (3) ________________________________________________ 

o GWID Number (4) ________________________________________________ 

 

 

 

Q37 To consent to the study and start the survey, select START below and then the 

NEXT button at the bottom right of your screen. 

o Start (1)  

 

 

 

page1captcha For verification purposes. 

 

 

Page Break  

 

End of Block: Intro and Consent 
 

Start of Block: Demographics 

 
 

Age What is your age? 

________________________________________________________________ 
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Gender With which gender do you most closely identify? 

o Male (1)  

o Female (2)  

o Transgender Male (3)  

o Transgender Female (4)  

o Not Listed (5) ________________________________________________ 

o Prefer not to answer (6)  

 

 

 

Race Race (Select ALL of those with which you identify): 

▢ American Indian or Alaska Native (1)  

▢ Asian (2)  

▢ Black or African American (3)  

▢ Native Hawaiian or Other Pacific Islander (4)  

▢ White (5)  

▢ More than one race (6)  

▢ Unknown or not reported (7)  
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Q56 Ethnicity (select ONLY one with which you MOST CLOSELY identify): 

o Hispanic or Latino (1)  

o Not Hispanic or Latino (2)  

o Unknown or not reported (3)  

 

Q58 With which gender do you most closely identify? 

o Male (1)  

o Female (2)  

o Transgender Male (3)  

o Transgender Female (4)  

o Not Listed (5) ________________________________________________ 

o Prefer not to answer (6)  

 

Q59 Race (Select ALL of those with which you identify): 

▢ American Indian or Alaska Native (1)  

▢ Asian (2)  

▢ Black or African American (3)  

▢ Native Hawaiian or Other Pacific Islander (4)  

▢ White (5)  

▢ More than one race (6)  

▢ Unknown or not reported (7)  
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Q60 Ethnicity (select ONLY one with which you MOST CLOSELY identify): 

o Hispanic or Latino (1)  

o Not Hispanic or Latino (2)  

o Unknown or not reported (3)  

 

 

 

state_clinical In which state did you complete the majority of your clinical rotations? 

▼ Alabama (1) ... I do not reside in the United States (53) 

 

 

 

highest_nurs_degree What is the highest nursing degree you have earned? 

o Diploma in Nursing (1)  

o Associate's Degree (2)  

o Bachelor's Degree (3)  

o Master's Degree (4)  

o DNP (5)  

o PhD/DNSc (6)  
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years_exp Please indicate the number of years of nursing practice experience, not 

including your NP clinical rotations, you have in each of the practice areas listed below. 

If none, you may leave this question blank. 

Academic setting : _______ (1) 

Ambulatory care setting : _______ (2) 

Community health : _______ (3) 

Correctional facility : _______ (4) 

Home health : _______ (5) 

Hospital : _______ (6) 

Insurance claims/benefits : _______ (7) 

Nursing home/extended care/assisted living facility : _______ (8) 

Occupational health : _______ (9) 

Policy/planning/regulatory/licensing agency : _______ (10) 

Public health : _______ (11) 

School health service : _______ (12) 

Other : _______ (13) 

Total : ________ specialty_exp Please indicate the number of years of nursing practice 

experience, not including your NP clinical rotations, you have in each specialty areas 

listed below. 

Neonatolgy/Pediatrics (The majority of patients are under the age of 18) Outpatient - 

Primary Care : _______ (1) 

 Outpatient - Subspecialty care, if so what subspecialty  : _______ (2) 

Inpatient - Medical/Surgical, Acute Care : _______ (3) 

Inpatient - ICU/Critical Care : _______ (4) 

Inpatient - Subspecialty Care, if so what subspecialty : _______ (5) 

Emergency/Urgent Care : _______ (6) 

Long Term Care/Home Care : _______ (7) 

Other : _______ (8) 

Adult (The majority of patients are aged 18-64) Outpatient - Primary Care : _______ (9) 

Outpatient - Subspecialty Care, if so what subspecialty : _______ (10) 

Inpatient - Medical/Surgical, Acute Care : _______ (11) 

Inpatient - ICU/Critical Care : _______ (12) 

Inpatient - Subspecialty Care, if so what subspecialty : _______ (13) 

Emergency/Urgent Care : _______ (14) 

Long Term Care/Home Care : _______ (15) 

Other : _______ (16) 

Geriatric (The majority of patients are aged 65 and older) Outpatient - Primary Care : 

_______ (17) 

Outpatient - Subspecialty Care, if so what subspecialty : _______ (18) 

Inpatient - Medical/Surgical, Acute Care : _______ (19) 

Inpatient - ICU/Critical Care : _______ (20) 

Inpatient - Subspecialty Care, if so what subspecialty : _______ (21) 

Emergency/Urgent Care : _______ (22) 

Long Term Care/Home Care : _______ (23) 

Total : ________  
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Leadership During your nursing practice experience, not including your NP clinical 

rotations, please indicate all, if any, of the following leadership roles you have held? 

Select all that apply 

▢ Leading an organization/unit committee (1)  

▢ Charge nurse (2)  

▢ Nurse manager/supervisor (3)  

▢ Nurse educator (4)  

▢ Other (5) ________________________________________________ 

 

 

  
 

Cert Within your nursing practice experience, have you obtained a registered nurse 

certification (e.g. RNC, CCRN, CEN, etc.)? 

o Yes, if so what certification(s) do you currently hold or have you held in the past? 

(1) ________________________________________________ 

o No (2)  

 

 

Page Break  

  



 

92 

 

 

text The following questions describe your FNP education and clinical experience.  

 

 

 
 

Work_In_FNP Did you work as a nurse during your FNP education? 

o Yes (1)  

o No (2)  

 

 

Display This Question: 

If Did you work as a nurse during your FNP education? = Yes 

 
 

work_hrs If you worked during your FNP education, how many hours per week did you 

work on average. Type a whole number. 

________________________________________________________________ 

 

 

Display This Question: 

If Did you work as a nurse during your FNP education? = Yes 

 
 

reduce_hours Did you reduce your work hours as a nurse when you started your clinical 

rotations? 

o Yes (1)  

o No (2)  
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course_clin_finalize What course were you taking when you finalized your clinical site 

selection process? 

o Advanced Health Assessment (1)  

o FNP1 (2)  

o FNP2 (3)  

o FNP3 (4)  

 

 

 

find_clinical How did you find your clinical placement? Select all that apply 

▢ A paid preceptor search service (1)  

▢ Word of mouth (2)  

▢ Cold call/email (3)  

▢ Colleagues/providers from your own organization (4)  

▢ NP associations/organizations (5)  

▢ University-provided database/list (6)  

▢ Social media (LinkedIn, Facebook, etc.) (7)  

▢ Other (8) ________________________________________________ 
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clinical_commute What was your longest commute to your clinical site(s)? Round to the 

nearest hour after 30 minutes. 

o 30 minutes or less (1)  

o 1-2 hours (2)  

o 3-4 hours (4)  

o >4 hours (5)  

 

 

 
 

clinical_relocate Did you have to relocate/move for a clinical placement? 

o Yes (1)  

o No (2)  
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COVID_concerns Did you experience any of the following changes during the COVID-

19 pandemic? Select all that apply If none, leave blank. 

▢ Providing homeschooling/childcare (1)  

▢ Becoming a primary caregiver (2)  

▢ Financial strain (3)  

▢ Partner job loss/forced hours reduction (4)  

▢ Personal job loss/forced hours reduction (5)  

▢ Close family member/friend with COVID (6)  

▢ Personal COVID illness (7)  

▢ Loss of a close family member/friend (8)  

▢ Other (9) ________________________________________________ 

 

End of Block: Demographics 
 

Start of Block: Role Functioning 

 

assess_freq Assessment - Frequency 

  

 The activities listed below are common assessment-related activities performed by 

FNPs. Thinking about the direct patient care clinical hours you have completed, please 

indicate HOW FREQUENTLY you have performed each activity during your clinical 

rotations for each population of patients. 
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 Pediatric Patients (Birth - 17 years) Adult Patients (18 - 64 years) Gerontological Patients (65 years +) 

 
Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

>10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 



 

 

 

9
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Obtaining a 

comprehensive 

health history 

(1)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Obtaining a 

focused health 

history (2)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Performs age-

appropriate 

screenings 

(e.g., 

developmental, 

hearing, 

vision, oral 

health, 

genetics) (12)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Performing a 

mental health 

assessment 

(13)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Assessing 

patient for pain 

(20)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Performing a 

comprehensive 

physical exam 

(24)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
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Performing a 

focused 

physical exam 

(25)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

 

 

 

 

assess_confidence Assessment - Confidence 

  

 The activities listed below are common assessment-related activities performed by FNPs. For each activity, evaluate the extent to 

which you believe you can perform the activity SAFELY and INDEPENDENTLY for each population of patients. 

 Pediatric Patients (Birth - 17 years) Adult Patients (18 - 64 years) Gerontological Patients (65 years +) 

 

Strong

ly 

Disagr

ee (1) 

Disagr

ee (2) 

Neithe

r 

Agree 

or 

Disagr

ee (3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Strong

ly 

Disagr

ee (1) 

Disagr

ee (2) 

Neithe

r 

Agree 

nor 

Disagr

ee (3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Strong

ly 

Disagr

ee (1) 

Disagr

ee (2) 

Neithe

r 

Agree 

or 

Disagr

ee (3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 
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Obtaining 

a 

comprehen

sive health 

history (1)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Obtaining 

a focused 

health 

history (2)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Performs 

age-

appropriate 

screenings 

(e.g., 

developme

ntal, 

hearing, 

vision, oral 

health, 

genetics) 

(12)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Performing 

a mental 

health 

assessment 

(13)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Assessing 

patient for 

pain (20)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  



 

 

 

1
0
0
 

Performing 

a 

comprehen

sive 

physical 

exam (24)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Performing 

a focused 

physical 

exam (25)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
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diagnose_freq Diagnosis - Frequency 

  

 The activities listed below are common diagnosis-related activities performed by FNPs. Thinking about the direct patient care clinical 

hours you have completed, please indicate HOW FREQUENTLY you have performed each activity during your clinical rotations for 

each population of patients. 

 Pediatric Patients (Birth - 17 Years) Adult Patients (18 - 64 Years) Gerontological Patients (65 years +) 

 
Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Differentiating 

between 

normal 

physiologic 

changes and 

abnormal/ 

atypical 

findings (1)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  



 

 

 

1
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Ordering 

diagnostic 

tests (2)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Interprets 

results 

from 

diagnostic 

tests (5)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Developing 

a 

differential 

diagnoses 

(6)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Prioritizing 

diagnoses 

(9)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
 

 

 

 

diagnose_conf Diagnosis - Confidence 

  

 The activities listed below are common diagnosis-related activities performed by FNPs. For each activity, evaluate how the extent 

to which you believe you can perform the activity SAFELY and INDEPENDENTLY for each population of patients. 

 Pediatric Patients (Birth - 17 years) Adult Patients (18 - 64 Years) Gerontological Patients (65 years +) 

 

Stron

gly 

Disag

Disag

ree 

(2) 

Neith

er 

Agree 

or 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Stron

gly 

Disag

Disag

ree 

(2) 

Neith

er 

Agree 

or 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Stron

gly 

Disag

Disag

ree 

(2) 

Neith

er 

Agree 

or 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 



 

 

 

1
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ree 

(1) 

Disag

ree 

(3) 

ree 

(1) 

Disag

ree 

(3) 

ree 

(1) 

Disag

ree 

(3) 



 

 

 

1
0
4
 

Differenti

ating 

between 

normal 

physiologi

c changes 

and 

abnormal/ 

atypical 

findings 

(1)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Ordering 

diagnostic 

tests (2)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Interprets 

results 

from 

diagnostic 

tests (5)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Developin

g a 

differentia

l 

diagnoses 

(6)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Prioritizin

g 

diagnoses 

(9)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

 



 

 

 

1
0
5
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treat_freq Treatment - Frequency 

  

 The activities listed below are common treatment-related activities performed by FNPs. Thinking about the direct patient care 

clinical hours you have completed, please indicate HOW FREQUENTLY you have performed each activity during your clinical 

rotations for each population of patients. 

 Pediatric Patients (Birth - 17 Years) Adult Patients (18 - 64 Years) Gerontological Patients (65 years +) 

 
Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 



 

 

 

1
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Developing a 

mutually 

agreeable 

individualized 

plan of care 

(1)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Educating a 

patient, 

family and/or 

caregiver 

regarding 

plan of care 

include 

testing, 

diagnosis, 

treatments 

and/or 

implications. 

(3)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Prescribing 

medications 

(8)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Monitoring 

the safety and 

effectiveness 

of 

interventions 

(9)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Planning 

follow-up 

care (17)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  



 

 

 

1
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Managing 

episodic 

disease (18)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Managing 

chronic 

disease (19)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Performing 

primary care 

procedures 

(e.g., wart 

removal, 

suturing, 

cerumen) (23)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

 

 

 

 

treat_conf Treatment - Confidence 

  

 The activities listed below are common treatment-related activities performed by FNPs. For each activity, evaluate the extent to 

which you believe you can perform the activity SAFELY and INDEPENDENTLY for each population of patients. 

 Pediatric Patients (Birth - 17 Years) Adult Patients (18 - 64 Years) Gerontological Patients (65 years +) 

 

Stron

gly 

Disag

ree 

(1) 

Disag

ree 

(2) 

Neith

er 

Agree 

or 

Disag

ree 

(3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Stron

gly 

Disag

ree 

(1) 

Disag

ree 

(2) 

Neith

er 

Agree 

or 

Disag

ree 

(3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Stron

gly 

Disag

ree 

(1) 

Disag

ree 

(2) 

Neith

er 

Agree 

or 

Disag

ree 

(3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 
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Developin

g a 

mutually 

agreeable 

individual

ized plan 

of care (1)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Educating 

a patient, 

family 

and/or 

caregiver 

regarding 

plan of 

care 

include 

testing, 

diagnosis, 

treatments 

and/or 

implicatio

ns. (3)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Prescribin

g 

medicatio

ns (8)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  



 

 

 

1
1
0
 

Monitorin

g the 

safety and 

effectiven

ess of 

interventi

ons (9)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Planning 

follow-up 

care (17)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Managing 

episodic 

disease 

(18)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Managing 

chronic 

disease 

(19)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Performin

g primary 

care 

procedure

s (e.g., 

wart 

removal, 

suturing, 

cerumen) 

(23)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

 

 



 

 

 

1
1
1
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eval_freq Evaluation - Frequency 

  

 The activities listed below are common evaluation-related activities performed by FNPs. Thinking about the direct patient care 

clinical hours you have completed, please indicate HOW FREQUENTLY you have performed each activity during your clinical 

rotations for each population of patients. 

 Pediatric Patients (Birth - 17 Years) Gerontological Patients (65 years +) Adult Patients (18 - 64 Years) 

 
Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 



 

 

 

1
1
3
 

Evaluating patient 

responses to 

interventions (1)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Evaluating 

effectiveness of 

pharmacologic 

regimen (2)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

effectiveness of 

nonpharmacologic 

interventions (3)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

adherence to 

treatment plan (4)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Evaluating 

treatment 

outcomes related 

to acute pain (6)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

treatment and 

educational 

outcomes related 

to chronic pain (7)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Modifying a plan 

of care based on 

patient response 

to interventions 

(11)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  



 

 

 

1
1
4
 

Maintaining a 

comprehensive 

problem list (12)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
 

 

 

 

eval_conf Evaluation - Confidence 

  

 The activities listed below are common evaluation-related activities performed by FNPs. For each activity, evaluate the extent to 

which you believe you can perform the activity SAFELY and INDEPENDENTLY for each population of patients. 

 Pediatric Patients (Birth - 17 Years) Gerontological Patients (65 years +) Adult Patients (18 - 64 Years) 

 

Stron

gly 

Disag

ree 

(1) 

Disag

ree 

(2) 

Neith

er 

Agree 

or 

Disag

ree 

(3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Stron

gly 

Disag

ree 

(1) 

Disag

ree 

(2) 

Neith

er 

Agree 

or 

Disag

ree 

(3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Stron

gly 

Disag

ree 

(1) 

Disag

ree 

(2) 

Neith

er 

Agree 

or 

Disag

ree 

(3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 



 

 

 

1
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Evaluating 

patient 

responses to 

interventions 

(1)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

effectiveness 

of 

pharmacolog

ic regimen 

(2)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

effectiveness 

of 

nonpharmac

ologic 

interventions 

(3)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

adherence to 

treatment 

plan (4)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

treatment 

outcomes 

related to 

acute pain 

(6)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  



 

 

 

1
1
6
 

Evaluating 

treatment 

and 

educational 

outcomes 

related to 

chronic pain 

(7)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Modifying a 

plan of care 

based on 

patient 

response to 

interventions 

(11)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Maintaining 

a 

comprehensi

ve problem 

list (12)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
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popu_exper_pct Over the course of your FNP program, approximately what percentage 

of your total direct patient care clinical experiences were spent with each of the 

following populations? (Total must equal 100%) 

Infant: Birth - 1 year : _______ (1) 

Preschool: 2-4 years : _______ (2) 

School-Age: 5-12 years : _______ (3) 

Adolescent: 13-17 years : _______ (4) 

Adult: 18-64 years : _______ (5) 

Young-Old: 65-74 years : _______ (6) 

Middle-Old: 75-84 years : _______ (7) 

Oldest-Old: 85 years and older : _______ (8) 

Total : ________  

 

 

 
 

prac_settings Over the course of your FNP program, approximately what percentage of 

your total direct patient care clinical experiences were spent in the following types of 

care settings? (Total must equal 100%) 

Hospitals : _______ (1) 

Office-based Practices : _______ (2) 

Retail/Walk-in Clinics : _______ (3) 

Urgent Care Centers : _______ (4) 

Other : _______ (5) 

Total : ________  

 

 

 
 

preceptor_type Over the course of your FNP program, approximately what percentage of 

your total direct patient care clinical experiences were spent with the following types 

of preceptors? (Total must equal 100%) 

NP Faculty members from the program you attend : _______ (1) 

Family Nurse Practitioners : _______ (2) 

Other types of NPs (e.g., Pediatric NPs, Psychiatric-Mental Health NPs) : _______ (3) 

Physicians : _______ (4) 

Physician Assistants : _______ (5) 

Other : _______ (6) 

Total : ________  
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Q49 Over the course of your FNP program, in approximately what percentage of your 

total direct patient care clinical experiences were you allowed to document patient 

assessments and plans in the electronic medical record? (0-100%) 

________________________________________________________________ 

 

 

 
 

Q50 In the role of FNP, what is your current comfort using electronic medical records to 

document patient care? 

o Extremely comfortable (5)  

o Somewhat comfortable (4)  

o Neither comfortable nor uncomfortable (3)  

o Somewhat uncomfortable (2)  

o Extremely uncomfortable (1)  
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system_frequency During your direct patient care clinical experiences, approximately 

how often did you formally assess, diagnose, and/or treat conditions from each of the 

body systems specified below? 

 
Daily 

(1) 

Weekly 

(2) 

Monthly 

(3) 

A few times 

each 

semester/term 

(4) 

Never 

(5) 

Head, eyes, ears, nose, and 

throat (1)  o  o  o  o  o  
Respiratory (2)  o  o  o  o  o  

Cardiovascular (3)  o  o  o  o  o  
Gastrointestinal (4)  o  o  o  o  o  

Genitourinary/Reproductive 

(5)  o  o  o  o  o  
Musculoskeletal (6)  o  o  o  o  o  

Neurological (7)  o  o  o  o  o  
Psychiatric/Behavioral 

Health (8)  o  o  o  o  o  
Endocrine (9)  o  o  o  o  o  

Hematopoietic (10)  o  o  o  o  o  
Immune (11)  o  o  o  o  o  

Integumentary (12)  o  o  o  o  o  
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prescrib_frequency During your direct patient care clinical experiences, approximately 

what percentage of your total prescribing recommendations involved each of the major 

drug classes below? (Total must equal 100%) 

Antiinfectives : _______ (1) 

Antineoplastics : _______ (2) 

Cardiovascular : _______ (3) 

Endocrine : _______ (4) 

Eye, ear, and skin : _______ (5) 

Gastrointestinal : _______ (6) 

Genitourologic : _______ (7) 

Immunologic : _______ (8) 

Musculoskeletal/Analgesic : _______ (9) 

Neurologic : _______ (10) 

Psychiatric : _______ (11) 

Respiratory : _______ (12) 

Other : _______ (13) 

Total : ________  

 

 

 

faculty_visit_freq During your direct patient care clinical experiences, how often did a 

faculty member from your FNP program visit you and your preceptor in the clinical 

setting? (This can include in-person visits or visits using video conferencing, etc.) 

o Daily (1)  

o At least once per week (2)  

o At least once per month (3)  

o 2-3 times per semester (4)  

o Once per semester (5)  

o 1-2 times during the entire program (9)  

o 3-4 times during the entire program (10)  

o Once during the entire program (7)  

o Never (6)  
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faculty_visit_method When a faculty member conducted a site visit, what was the 

primary method used for conducting the visit? 

o In-person at the clinical site (1)  

o Using audio/video conferencing (2)  

o Via phone (voice only) (3)  

o Other: (4) ________________________________________________ 

 

 

 

safe_indep_adult How satisfied are you that your direct care clinical experiences have 

prepared you for safe and independent practice with care of ADULT patients? 

o Extremely satisfied (9)  

o Somewhat satisfied (10)  

o Neither satisfied nor dissatisfied (11)  

o Somewhat dissatisfied (12)  

o Extremely dissatisfied (13)  

 

 

 

safe_indep_gero How satisfied are you that your direct care clinical experiences have 

prepared you for safe and independent practice with care of GERIATRIC patients? 

o Extremely satisfied (11)  

o Somewhat satisfied (12)  

o Neither satisfied nor dissatisfied (13)  

o Somewhat dissatisfied (14)  

o Extremely dissatisfied (15)  
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safe_indep_ped How satisfied are you that your direct care clinical experiences have 

prepared you for safe and independent practice with PEDIATRIC patients? 

o Extremely satisfied (9)  

o Somewhat satisfied (10)  

o Neither satisfied nor dissatisfied (11)  

o Somewhat dissatisfied (12)  

o Extremely dissatisfied (13)  

 

 

 

safe_independent Overall, how satisfied are you that your direct care clinical 

experiences have prepared you for safe and independent practice as an FNP? 

o Extremely satisfied (18)  

o Somewhat satisfied (19)  

o Neither satisfied nor dissatisfied (20)  

o Somewhat dissatisfied (21)  

o Extremely dissatisfied (22)  

 

End of Block: Role Functioning 
 

Start of Block: Metacognitive Awareness Inventory 
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Q81 Think of yourself as the learner. Read each statement carefully. Consider how 

generally typical each statement is of you when you are in the role of a learner (student, 

attending classes, in clinical, university, etc.) Select the most appropriate response. 
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Not at all 

typical of 

me (1) 

Not very 

typical of 

me (2) 

Somewhat 

typical of me 

(3) 

Fairly 

typical of 

me (4) 

Very typical 

of me (5) 

I ask myself 

periodically if I 

am meeting my 

goals. (1)  
o  o  o  o  o  

I consider 

several 

alternatives to a 

problem before 

I answer. (2)  

o  o  o  o  o  

I try to use 

strategies that 

have worked in 

the past. (3)  
o  o  o  o  o  

I pace myself 

while learning 

in order to have 

enough time. 

(4)  

o  o  o  o  o  

I understand 

my intellectual 

strengths and 

weaknesses. (5)  
o  o  o  o  o  

I think about 

what I really 

need to learn 

before I begin a 

task (6)  

o  o  o  o  o  

I know how 

well I did once 

I finish a test. 

(7)  
o  o  o  o  o  

I set specific 

goals before I 

begin a task. 

(8)  
o  o  o  o  o  

I slow down 

when I 

encounter 

important 

information. 

(9)  

o  o  o  o  o  
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I know what 

kind of 

information is 

most important 

to learn. (10)  

o  o  o  o  o  

I ask myself if I 

have 

considered all 

options when 

solving a 

problem. (11)  

o  o  o  o  o  

I am good at 

organizing 

information. 

(12)  
o  o  o  o  o  

I consciously 

focus my 

attention on 

important 

information. 

(13)  

o  o  o  o  o  

I have a 

specific 

purpose for 

each strategy I 

use. (14)  

o  o  o  o  o  

I learn best 

when I know 

something 

about the topic. 

(15)  

o  o  o  o  o  

I know what 

the teacher 

expects me to 

learn. (16)  
o  o  o  o  o  

I am good at 

remembering 

information. 

(17)  
o  o  o  o  o  
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I use different 

learning 

strategies 

depending on 

the situation. 

(18)  

o  o  o  o  o  

I ask myself if 

there was an 

easier way to 

do things after I 

finish a task. 

(19)  

o  o  o  o  o  

I have control 

over how well I 

learn. (20)  o  o  o  o  o  
I periodically 

review to help 

me understand 

important 

relationships. 

(21)  

o  o  o  o  o  

I ask myself 

questions about 

the material 

before I begin. 

(22)  

o  o  o  o  o  

I think of 

several ways to 

solve a 

problem and 

choose the best 

one. (23)  

o  o  o  o  o  

I summarize 

what I’ve 

learned after I 

finish. (24)  
o  o  o  o  o  

I ask others for 

help when I 

don’t 

understand 

something. (25)  

o  o  o  o  o  
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I can motivate 

myself to learn 

when I need to 

(26)  
o  o  o  o  o  

I am aware of 

what strategies 

I use when I 

study. (27)  
o  o  o  o  o  

I find myself 

analyzing the 

usefulness of 

strategies while 

I study. (28)  

o  o  o  o  o  

I use my 

intellectual 

strengths to 

compensate for 

my 

weaknesses. 

(29)  

o  o  o  o  o  

I focus on the 

meaning and 

significance of 

new 

information. 

(30)  

o  o  o  o  o  

I create my 

own examples 

to make 

information 

more 

meaningful. 

(31)  

o  o  o  o  o  

I am a good 

judge of how 

well I 

understand 

something. (32)  

o  o  o  o  o  

I find myself 

using helpful 

learning 

strategies 

automatically. 

(33)  

o  o  o  o  o  
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I find myself 

pausing 

regularly to 

check my 

comprehension. 

(34)  

o  o  o  o  o  

I know when 

each strategy I 

use will be 

most effective. 

(35)  

o  o  o  o  o  

I ask myself 

how well I 

accomplish my 

goals once I’m 

finished. (36)  

o  o  o  o  o  

I draw pictures 

or diagrams to 

help me 

understand 

while learning. 

(37)  

o  o  o  o  o  

I ask myself if I 

have 

considered all 

options after I 

solve a 

problem. (38)  

o  o  o  o  o  

I try to translate 

new 

information 

into my own 

words. (39)  

o  o  o  o  o  

I change 

strategies when 

I fail to 

understand. 

(40)  

o  o  o  o  o  

I use the 

organizational 

structure of the 

text to help me 

learn. (41)  

o  o  o  o  o  
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I read 

instructions 

carefully before 

I begin a task. 

(42)  

o  o  o  o  o  

I ask myself if 

what I’m 

reading is 

related to what 

I already know. 

(43)  

o  o  o  o  o  

I reevaluate my 

assumptions 

when I get 

confused. (44)  
o  o  o  o  o  

I organize my 

time to best 

accomplish my 

goals. (45)  
o  o  o  o  o  

I learn more 

when I am 

interested in 

the topic. (46)  
o  o  o  o  o  

I try to break 

studying down 

into smaller 

steps. (47)  
o  o  o  o  o  

I focus on 

overall 

meaning rather 

than specifics. 

(48)  

o  o  o  o  o  

I ask myself 

questions about 

how well I am 

doing while I 

am learning 

something new. 

(49)  

o  o  o  o  o  
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I ask myself if I 

learned as 

much as I could 

have once I 

finish a task. 

(50)  

o  o  o  o  o  

I stop and go 

back over new 

information 

that is not 

clear. (51)  

o  o  o  o  o  

I stop and 

reread when I 

get confused. 

(52)  
o  o  o  o  o  

 

 

End of Block: Metacognitive Awareness Inventory 
 

 

 

NCSBN FNP Simulation Study - Post-Survey 
 

 

Start of Block: Intro and Consent 

 

Q1  

  

   

Thank you for participating in the study. Please complete the following questions 

focused on the past 7 weeks. This should take you about 15 minutes to answer.  

 

 

 
 

Q55 Please enter your unique 13-digit study identification code that you created when 

you completed the pretest survey. A reminder the instructions were:  

  

 Your code will be the first of the month you started (i.e. July 2021 = 070121) 
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followed by your first and last initial and the last five digits of your GWID. 

Example: 070121AM00000 

________________________________________________________________ 

 

 

 

Q57 Contact Information (This information will be removed and deidentified for data 

analysis): 

o First Name (1) ________________________________________________ 

o Last Name (2) ________________________________________________ 

o GWU email (3) ________________________________________________ 

o GWID Number (4) ________________________________________________ 

 

 

 

page1captcha For verification purposes. 

 

 

Page Break  

text The following questions describe your FNP education and clinical experience.  

 

 

 
 

Work_In_FNP2 During the past 7 weeks, did you work as a nurse during your FNP 

education? 

o Yes (1)  

o No (2)  

 

 

Display This Question: 

If During the past 7 weeks, did you work as a nurse during your FNP education? = Yes 
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work_hrs If you worked during the past 7 weeks, how many hours per week did you 

work on average. Type a whole number. 

________________________________________________________________ 

 

 

Display This Question: 

If During the past 7 weeks, did you work as a nurse during your FNP education? = Yes 

reduce_hours Did you reduce your work hours as a nurse during the past 7 weeks? 

o Yes (1)  

o No (2)  

 

 
COVID_concerns Did you experience any of the following changes in the past 7 weeks? 

Select all that apply If none, leave blank. 

▢ Providing homeschooling/childcare (1)  

▢ Becoming a primary caregiver (2)  

▢ Financial strain (3)  

▢ Partner job loss/forced hours reduction (4)  

▢ Personal job loss/forced hours reduction (5)  

▢ Close family member/friend with COVID (6)  

▢ Personal COVID illness (7)  

▢ Loss of a close family member/friend (8)  

▢ Other (9) ________________________________________________ 

 

End of Block: Demographics 
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Start of Block: Role Functioning 

assess_freq Assessment - Frequency 

 

The activities listed below are common assessment-related activities performed by FNPs. Thinking about the direct patient care 

clinical hours you have completed, please indicate HOW FREQUENTLY you have performed each activity during your clinical 

rotations for each population of patients. For students in the experimental group who completed 5 weeks of clinical in i-Human 

virtual simulation, include those experiences and traditional clinical experiences in the total when responding to these 

questions. 

 Pediatric Patients (Birth - 17 years) Adult Patients (18 - 64 years) Gerontological Patients (65 years +) 

 
Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

>10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 
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Obtaining a 

comprehensive 

health history 

(1)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Obtaining a 

focused health 

history (2)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Performs age-

appropriate 

screenings 

(e.g., 

developmental, 

hearing, 

vision, oral 

health, 

genetics) (12)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Performing a 

mental health 

assessment 

(13)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Assessing 

patient for pain 

(20)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Performing a 

comprehensive 

physical exam 

(24)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
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Performing a 

focused 

physical exam 

(25)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

 

 

 

 

assess_confidence Assessment - Confidence 

 

The activities listed below are common assessment-related activities performed by FNPs. For each activity, evaluate the extent to 

which you believe you can perform the activity SAFELY and INDEPENDENTLY for each population of patients. For students in 

the experimental group who completed 5 weeks of clinical in i-Human virtual simulation, include those experiences and 

traditional clinical experiences in the total when responding to these questions. 

 Pediatric Patients (Birth - 17 years) Adult Patients (18 - 64 years) Gerontological Patients (65 years +) 

 

Strong

ly 

Disagr

ee (1) 

Disagr

ee (2) 

Neithe

r 

Agree 

or 

Disagr

ee (3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Strong

ly 

Disagr

ee (1) 

Disagr

ee (2) 

Neithe

r 

Agree 

nor 

Disagr

ee (3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Strong

ly 

Disagr

ee (1) 

Disagr

ee (2) 

Neithe

r 

Agree 

or 

Disagr

ee (3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 
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Obtaining 

a 

comprehen

sive health 

history (1)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Obtaining 

a focused 

health 

history (2)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Performs 

age-

appropriate 

screenings 

(e.g., 

developme

ntal, 

hearing, 

vision, oral 

health, 

genetics) 

(12)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Performing 

a mental 

health 

assessment 

(13)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Assessing 

patient for 

pain (20)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
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Performing 

a 

comprehen

sive 

physical 

exam (24)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Performing 

a focused 

physical 

exam (25)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

 

 

 

Page Break  
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diagnose_freq Diagnosis - Frequency 

 

 The activities listed below are common diagnosis-related activities performed by FNPs. Thinking about the direct patient care 

clinical hours you have completed, please indicate HOW FREQUENTLY you have performed each activity during your clinical 

rotations for each population of patients. For students in the experimental group who completed 5 weeks of clinical in i-Human 

virtual simulation, include those experiences and traditional clinical experiences in the total when responding to these 

questions. 

 Pediatric Patients (Birth - 17 Years) Adult Patients (18 - 64 Years) Gerontological Patients (65 years +) 

 
Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 
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Differentiating 

between 

normal 

physiologic 

changes and 

abnormal/ 

atypical 

findings (1)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Ordering 

diagnostic 

tests (2)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Interprets 

results from 

diagnostic 

tests (5)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Developing a 

differential 

diagnoses (6)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Prioritizing 

diagnoses (9)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
 

 

 

 

diagnose_conf Diagnosis - Confidence 

  

 The activities listed below are common diagnosis-related activities performed by FNPs. For each activity, evaluate how the extent to 

which you believe you can perform the activity SAFELY and INDEPENDENTLY for each population of patients. For students in 
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the experimental group who completed 5 weeks of clinical in i-Human virtual simulation, include those experiences and 

traditional clinical experiences in the total when responding to these questions. 

 Pediatric Patients (Birth - 17 years) Adult Patients (18 - 64 Years) Gerontological Patients (65 years +) 

 

Strong

ly 

Disagr

ee (1) 

Disagr

ee (2) 

Neithe

r 

Agree 

or 

Disagr

ee (3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Strong

ly 

Disagr

ee (1) 

Disagr

ee (2) 

Neithe

r 

Agree 

or 

Disagr

ee (3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Strong

ly 

Disagr

ee (1) 

Disagr

ee (2) 

Neithe

r 

Agree 

or 

Disagr

ee (3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 
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Differentia

ting 

between 

normal 

physiologi

c changes 

and 

abnormal/ 

atypical 

findings 

(1)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Ordering 

diagnostic 

tests (2)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Interprets 

results 

from 

diagnostic 

tests (5)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Developin

g a 

differential 

diagnoses 

(6)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Prioritizin

g 

diagnoses 

(9)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

 

 



 

 

 

1
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treat_freq Treatment - Frequency 

  

 The activities listed below are common treatment-related activities performed by FNPs. Thinking about the direct patient care 

clinical hours you have completed, please indicate HOW FREQUENTLY you have performed each activity during your clinical 

rotations for each population of patients. For students in the experimental group who completed 5 weeks of clinical in i-Human 

virtual simulation, include those experiences and traditional clinical experiences in the total when responding to these 

questions. 

 Pediatric Patients (Birth - 17 Years) Adult Patients (18 - 64 Years) Gerontological Patients (65 years +) 

 
Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 
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Developing a 

mutually 

agreeable 

individualized 

plan of care 

(1)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Educating a 

patient, 

family and/or 

caregiver 

regarding 

plan of care 

include 

testing, 

diagnosis, 

treatments 

and/or 

implications. 

(3)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Prescribing 

medications 

(8)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Monitoring 

the safety and 

effectiveness 

of 

interventions 

(9)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Planning 

follow-up 

care (17)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
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Managing 

episodic 

disease (18)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Managing 

chronic 

disease (19)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Performing 

primary care 

procedures 

(e.g., wart 

removal, 

suturing, 

cerumen) (23)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

 

 

 

 

treat_conf Treatment - Confidence 

  

 The activities listed below are common treatment-related activities performed by FNPs. For each activity, evaluate the extent to 

which you believe you can perform the activity SAFELY and INDEPENDENTLY for each population of patients. For students in 

the experimental group who completed 5 weeks of clinical in i-Human virtual simulation, include those experiences and 

traditional clinical experiences in the total when responding to these questions. 

 Pediatric Patients (Birth - 17 Years) Adult Patients (18 - 64 Years) Gerontological Patients (65 years +) 

 

Strong

ly 

Disagr

ee (1) 

Disagr

ee (2) 

Neithe

r 

Agree 

or 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Strong

ly 

Disagr

ee (1) 

Disagr

ee (2) 

Neithe

r 

Agree 

or 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Strong

ly 

Disagr

ee (1) 

Disagr

ee (2) 

Neithe

r 

Agree 

or 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 



 

 

 

1
4
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Disagr

ee (3) 

Disagr

ee (3) 

Disagr

ee (3) 



 

 

 

1
4
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Developin

g a 

mutually 

agreeable 

individuali

zed plan 

of care (1)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Educating 

a patient, 

family 

and/or 

caregiver 

regarding 

plan of 

care 

include 

testing, 

diagnosis, 

treatments 

and/or 

implicatio

ns. (3)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Prescribin

g 

medicatio

ns (8)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  



 

 

 

1
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Monitorin

g the 

safety and 

effectiven

ess of 

interventio

ns (9)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Planning 

follow-up 

care (17)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Managing 

episodic 

disease 

(18)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Managing 

chronic 

disease 

(19)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Performin

g primary 

care 

procedure

s (e.g., 

wart 

removal, 

suturing, 

cerumen) 

(23)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

 

 



 

 

 

1
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eval_freq Evaluation - Frequency 

  

 The activities listed below are common evaluation-related activities performed by FNPs. Thinking about the direct patient care 

clinical hours you have completed, please indicate HOW FREQUENTLY you have performed each activity during your clinical 

rotations for each population of patients. For students in the experimental group who completed 5 weeks of clinical in i-Human 

virtual simulation, include those experiences and traditional clinical experiences in the total when responding to these 

questions. 

 Pediatric Patients (Birth - 17 Years) Gerontological Patients (65 years +) Adult Patients (18 - 64 Years) 

 
Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 

Never 

(1) 

1-2 

times 

(2) 

3-6 

times 

(3) 

7-10 

times 

(4) 

> 10 

times 

(5) 
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Evaluating patient 

responses to 

interventions (1)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Evaluating 

effectiveness of 

pharmacologic 

regimen (2)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

effectiveness of 

nonpharmacologic 

interventions (3)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

adherence to 

treatment plan (4)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
Evaluating 

treatment 

outcomes related 

to acute pain (6)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

treatment and 

educational 

outcomes related 

to chronic pain (7)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Modifying a plan 

of care based on 

patient response 

to interventions 

(11)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
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Maintaining a 

comprehensive 

problem list (12)  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
 

 

 

 

eval_conf Evaluation - Confidence 

  

 The activities listed below are common evaluation-related activities performed by FNPs. For each activity, evaluate the extent to 

which you believe you can perform the activity SAFELY and INDEPENDENTLY for each population of patients. For students in 

the experimental group who completed 5 weeks of clinical in i-Human virtual simulation, include those experiences and 

traditional clinical experiences in the total when responding to these questions. 

 Pediatric Patients (Birth - 17 Years) Gerontological Patients (65 years +) Adult Patients (18 - 64 Years) 

 

Stron

gly 

Disag

ree 

(1) 

Disag

ree 

(2) 

Neith

er 

Agree 

or 

Disag

ree 

(3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Stron

gly 

Disag

ree 

(1) 

Disag

ree 

(2) 

Neith

er 

Agree 

or 

Disag

ree 

(3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 

Stron

gly 

Disag

ree 

(1) 

Disag

ree 

(2) 

Neith

er 

Agree 

or 

Disag

ree 

(3) 

Agr

ee 

(4) 

Stron

gly 

Agree 

(5) 
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Evaluating 

patient 

responses to 

interventions 

(1)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

effectiveness 

of 

pharmacolog

ic regimen 

(2)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

effectiveness 

of 

nonpharmaco

logic 

interventions 

(3)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

adherence to 

treatment 

plan (4)  
o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Evaluating 

treatment 

outcomes 

related to 

acute pain 

(6)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
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Evaluating 

treatment and 

educational 

outcomes 

related to 

chronic pain 

(7)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Modifying a 

plan of care 

based on 

patient 

response to 

interventions 

(11)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

Maintaining 

a 

comprehensi

ve problem 

list (12)  

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
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popu_exper_pct Over the course of your FNP program, approximately what percentage 

of your total direct patient care clinical experiences were spent with each of the 

following populations? For students in the experimental group who completed 5 

weeks of clinical in i-Human virtual simulation, include those experiences and 

traditional clinical experiences in the total when responding to this question. (Total 

must equal 100%) 

Infant: Birth - 1 year : _______ (1) 

Preschool: 2-4 years : _______ (2) 

School-Age: 5-12 years : _______ (3) 

Adolescent: 13-17 years : _______ (4) 

Adult: 18-64 years : _______ (5) 

Young-Old: 65-74 years : _______ (6) 

Middle-Old: 75-84 years : _______ (7) 

Oldest-Old: 85 years and older : _______ (8) 

Total : ________  

 

 

  
 

prac_settings Over the course of your FNP program, approximately what percentage of 

your total direct patient care clinical experiences were spent in the following types of 

care settings? For students in the experimental group who completed 5 weeks of 

clinical in i-Human virtual simulation, include those experiences when responding 

to this question. (Total must equal 100%) 

Hospitals : _______ (1) 

Office-based Practices : _______ (2) 

Retail/Walk-in Clinics : _______ (3) 

Urgent Care Centers : _______ (4) 

i-Human : _______ (6) 

Other : _______ (88) 

Total : ________  

 

 

  
 

preceptor_type Over the course of your FNP program, approximately what percentage of 

your total direct patient care clinical experiences were spent with the following types 

of preceptors? For students in the experimental group who completed 5 weeks of 
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clinical in i-Human virtual simulation, include those experiences when responding 

to this question. (Total must equal 100%) 

NP Faculty members from the program you attend : _______ (1) 

Family Nurse Practitioners : _______ (2) 

Other types of NPs (e.g., Pediatric NPs, Psychiatric-Mental Health NPs) : _______ (3) 

Physicians : _______ (4) 

Physician Assistants : _______ (5) 

i-Human experience with NP faculty debriefers : _______ (7) 

Other : _______ (88) 

Total : ________  

 

 

 

EMR500 Over the course of the FIRST 500 clinical hours in your FNP program, 

approximately what percentage of your direct patient care clinical experiences were 

you allowed to document patient assessments and plans in the electronic medical record? 

(0-100%) 

________________________________________________________________ 

 

 

 
 

EMR100 Over the course of the LAST 100 clinical hours in your FNP program (after 

you reached the 500-hour mark), approximately what percentage of your direct patient 

care clinical experiences were you allowed to document patient assessments and plans 

in the electronic medical record? For students in the experimental group who 

completed 5 weeks of clinical in i-Human virtual simulation, include those 

experiences in the total when responding to this question. (0-100%) 

________________________________________________________________ 

 

 

 
 

TEST500 Over the course of the FIRST 500 clinical hours in your FNP program, 

approximately what percentage of your direct patient care clinical experiences were 

you allowed to order tests? (0-100%) 

________________________________________________________________ 
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TEST100 Over the course of the LAST 100 clinical hours in your FNP program (after 

you reached the 500 hour mark,) approximately what percentage of your direct patient 

care clinical experiences were you allowed to order tests? For students in the 

experimental group who completed 5 weeks of clinical in i-Human virtual 

simulation, include those experiences in the total when responding to this 

question. (0-100%) 

________________________________________________________________ 

 

 

 

EMRcomfort In the role of FNP, what is your current comfort using electronic medical 

records to document patient care? 

o Extremely comfortable (9)  

o Somewhat comfortable (10)  

o Neither comfortable nor uncomfortable (11)  

o Somewhat uncomfortable (12)  

o Extremely uncomfortable (13)  

 

 

 

system_frequency During your direct patient care clinical experiences, approximately 

how often did you formally assess, diagnose, and/or treat conditions from each of the 

body systems specified below? For students in the experimental group who 

completed 5 weeks of clinical in i-Human virtual simulation, include those 
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experiences and traditional clinical experiences in the total when responding to 

these questions.  

 
Daily 

(1) 

Weekly 

(2) 

Monthly 

(3) 

A few times 

each 

semester/term 

(4) 

Never 

(5) 

Head, eyes, ears, nose, and 

throat (1)  o  o  o  o  o  
Respiratory (2)  o  o  o  o  o  

Cardiovascular (3)  o  o  o  o  o  
Gastrointestinal (4)  o  o  o  o  o  

Genitourinary/Reproductive 

(5)  o  o  o  o  o  
Musculoskeletal (6)  o  o  o  o  o  

Neurological (7)  o  o  o  o  o  
Psychiatric/Behavioral 

Health (8)  o  o  o  o  o  
Endocrine (9)  o  o  o  o  o  

Hematopoietic (10)  o  o  o  o  o  
Immune (11)  o  o  o  o  o  

Integumentary (12)  o  o  o  o  o  
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prescrib_frequency During your direct patient care clinical experiences, approximately 

what percentage of your total prescribing recommendations involved each of the major 

drug classes below? For students in the experimental group who completed 5 weeks 

of clinical in i-Human virtual simulation, include those experiences and traditional 

clinical experiences in the total when responding to this question. (Total must equal 

100%) 

Antiinfectives : _______ (1) 

Antineoplastics : _______ (2) 

Cardiovascular : _______ (3) 

Endocrine : _______ (4) 

Eye, ear, and skin : _______ (5) 

Gastrointestinal : _______ (6) 

Genitourologic : _______ (7) 

Immunologic : _______ (8) 

Musculoskeletal/Analgesic : _______ (9) 

Neurologic : _______ (10) 

Psychiatric : _______ (11) 

Respiratory : _______ (12) 

Other : _______ (88) 

Total : ________  

 

 

 
 

faculty_visit_freq During your direct patient care clinical experiences in the past 7 

weeks, how often did a faculty member from your FNP program visit you and your 

preceptor in the clinical setting? For students in the experimental group who 

completed 5 weeks of clinical in i-Human virtual simulation, include any debriefing 
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experiences in the total when responding to this question. (This can include in-person 

visits, visits using video conferencing, etc.) 

o Daily (8)  

o At least once per week (7)  

o At least once per month (6)  

o 2-3 times per semester (5)  

o Once per semester (4)  

o 1-2 times during the entire program (3)  

o 3-4 times during the entire program (2)  

o Once during the entire program (1)  

o Never (0)  

 

 

 
 

safe_indep_adult How satisfied are you that your direct care clinical experiences have 

prepared you for safe and independent practice with care of ADULT patients? For 

students in the experimental group who completed 5 weeks of clinical in i-Human 

virtual simulation, include those experiences and traditional clinical experiences in 

the total when responding to this question.  

o Extremely satisfied (5)  

o Somewhat satisfied (4)  

o Neither satisfied nor dissatisfied (3)  

o Somewhat dissatisfied (2)  

o Extremely dissatisfied (1)  
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safe_indep_gero How satisfied are you that your direct care clinical experiences have 

prepared you for safe and independent practice with care of GERIATRIC patients? For 

students in the experimental group who completed 5 weeks of clinical in i-Human 

virtual simulation, include those experiences and traditional clinical experiences in 

the total when responding to this question. 

o Extremely satisfied (5)  

o Somewhat satisfied (4)  

o Neither satisfied nor dissatisfied (3)  

o Somewhat dissatisfied (2)  

o Extremely dissatisfied (1)  

 

 

 
 

safe_indep_ped How satisfied are you that your direct care clinical experiences have 

prepared you for safe and independent practice with PEDIATRIC patients? For 

students in the experimental group who completed 5 weeks of clinical in i-Human 

virtual simulation, include those experiences and traditional clinical experiences in 

the total when responding to this question. 

o Extremely satisfied (5)  

o Somewhat satisfied (4)  

o Neither satisfied nor dissatisfied (3)  

o Somewhat dissatisfied (2)  

o Extremely dissatisfied (1)  

 

 

 
 

safe_independent Overall, how satisfied are you that your direct care clinical 

experiences have prepared you for safe and independent practice as an FNP? For 
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students in the experimental group who completed 5 weeks of clinical in i-Human 

virtual simulation, include those experiences and traditional clinical experiences in 

the total when responding to this question. 

o Extremely satisfied (5)  

o Somewhat satisfied (4)  

o Neither satisfied nor dissatisfied (3)  

o Somewhat dissatisfied (2)  

o Extremely dissatisfied (1)  

 

End of Block: Role Functioning 
 

Start of Block: Metacognitive Awareness Inventory 
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Q89 Think of yourself as the learner. Read each statement carefully. Consider how 

generally typical each statement is of you when you are in the role of a learner (student, 

attending classes, in clinical, university, etc.) Select the most appropriate response. 
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Not at all 

typical of 

me (1) 

Not very 

typical of 

me (2) 

Somewhat 

typical of me 

(3) 

Fairly 

typical of 

me (4) 

Very typical 

of me (5) 

I ask myself 

periodically if I 

am meeting my 

goals. (1)  
o  o  o  o  o  

I consider 

several 

alternatives to a 

problem before 

I answer. (2)  

o  o  o  o  o  

I try to use 

strategies that 

have worked in 

the past. (3)  
o  o  o  o  o  

I pace myself 

while learning 

in order to have 

enough time. 

(4)  

o  o  o  o  o  

I understand 

my intellectual 

strengths and 

weaknesses. (5)  
o  o  o  o  o  

I think about 

what I really 

need to learn 

before I begin a 

task (6)  

o  o  o  o  o  

I know how 

well I did once 

I finish a test. 

(7)  
o  o  o  o  o  

I set specific 

goals before I 

begin a task. 

(8)  
o  o  o  o  o  

I slow down 

when I 

encounter 

important 

information. 

(9)  

o  o  o  o  o  
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I know what 

kind of 

information is 

most important 

to learn. (10)  

o  o  o  o  o  

I ask myself if I 

have 

considered all 

options when 

solving a 

problem. (11)  

o  o  o  o  o  

I am good at 

organizing 

information. 

(12)  
o  o  o  o  o  

I consciously 

focus my 

attention on 

important 

information. 

(13)  

o  o  o  o  o  

I have a 

specific 

purpose for 

each strategy I 

use. (14)  

o  o  o  o  o  

I learn best 

when I know 

something 

about the topic. 

(15)  

o  o  o  o  o  

I know what 

the teacher 

expects me to 

learn. (16)  
o  o  o  o  o  

I am good at 

remembering 

information. 

(17)  
o  o  o  o  o  
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I use different 

learning 

strategies 

depending on 

the situation. 

(18)  

o  o  o  o  o  

I ask myself if 

there was an 

easier way to 

do things after I 

finish a task. 

(19)  

o  o  o  o  o  

I have control 

over how well I 

learn. (20)  o  o  o  o  o  
I periodically 

review to help 

me understand 

important 

relationships. 

(21)  

o  o  o  o  o  

I ask myself 

questions about 

the material 

before I begin. 

(22)  

o  o  o  o  o  

I think of 

several ways to 

solve a 

problem and 

choose the best 

one. (23)  

o  o  o  o  o  

I summarize 

what I’ve 

learned after I 

finish. (24)  
o  o  o  o  o  

I ask others for 

help when I 

don’t 

understand 

something. (25)  

o  o  o  o  o  
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I can motivate 

myself to learn 

when I need to 

(26)  
o  o  o  o  o  

I am aware of 

what strategies 

I use when I 

study. (27)  
o  o  o  o  o  

I find myself 

analyzing the 

usefulness of 

strategies while 

I study. (28)  

o  o  o  o  o  

I use my 

intellectual 

strengths to 

compensate for 

my 

weaknesses. 

(29)  

o  o  o  o  o  

I focus on the 

meaning and 

significance of 

new 

information. 

(30)  

o  o  o  o  o  

I create my 

own examples 

to make 

information 

more 

meaningful. 

(31)  

o  o  o  o  o  

I am a good 

judge of how 

well I 

understand 

something. (32)  

o  o  o  o  o  

I find myself 

using helpful 

learning 

strategies 

automatically. 

(33)  

o  o  o  o  o  
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I find myself 

pausing 

regularly to 

check my 

comprehension. 

(34)  

o  o  o  o  o  

I know when 

each strategy I 

use will be 

most effective. 

(35)  

o  o  o  o  o  

I ask myself 

how well I 

accomplish my 

goals once I’m 

finished. (36)  

o  o  o  o  o  

I draw pictures 

or diagrams to 

help me 

understand 

while learning. 

(37)  

o  o  o  o  o  

I ask myself if I 

have 

considered all 

options after I 

solve a 

problem. (38)  

o  o  o  o  o  

I try to translate 

new 

information 

into my own 

words. (39)  

o  o  o  o  o  

I change 

strategies when 

I fail to 

understand. 

(40)  

o  o  o  o  o  

I use the 

organizational 

structure of the 

text to help me 

learn. (41)  

o  o  o  o  o  
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I read 

instructions 

carefully before 

I begin a task. 

(42)  

o  o  o  o  o  

I ask myself if 

what I’m 

reading is 

related to what 

I already know. 

(43)  

o  o  o  o  o  

I reevaluate my 

assumptions 

when I get 

confused. (44)  
o  o  o  o  o  

I organize my 

time to best 

accomplish my 

goals. (45)  
o  o  o  o  o  

I learn more 

when I am 

interested in 

the topic. (46)  
o  o  o  o  o  

I try to break 

studying down 

into smaller 

steps. (47)  
o  o  o  o  o  

I focus on 

overall 

meaning rather 

than specifics. 

(48)  

o  o  o  o  o  

I ask myself 

questions about 

how well I am 

doing while I 

am learning 

something new. 

(49)  

o  o  o  o  o  
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I ask myself if I 

learned as 

much as I could 

have once I 

finish a task. 

(50)  

o  o  o  o  o  

I stop and go 

back over new 

information 

that is not 

clear. (51)  

o  o  o  o  o  

I stop and 

reread when I 

get confused. 

(52)  
o  o  o  o  o  

 

 

End of Block: Metacognitive Awareness Inventory 
 

Start of Block: Intervention 

 

Q68 **The following questions are for students in the experimental group who 

completed 5 weeks of clinical in i-Human virtual simulation.** 

  

 If you were in the control group please leave blank. 
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Q69 On a scale of 1-5, where 1 is disagree and 5 is agree, respond to the following 

statements: 

 Disagree (1) 
Somewhat 

disagree (2) 

Neither 

agree nor 

disagree (3) 

Somewhat 

agree (4) 
Agree (5) 

The i-Human 

intervention 

provided a 

quality 

learning 

experience. 

(1)  

o  o  o  o  o  

I would 

recommend 

the i-Human 

intervention 

to other 

students. (2)  

o  o  o  o  o  

The weekly 

debriefing 

sessions with 

faculty 

facilitated my 

learning. (3)  

o  o  o  o  o  

 

 

 

 

Q70 What clinical learning experiences did you get in the i-Human intervention that you 

DID NOT get in previous traditional clinical rotations? Please describe in detail. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

 

 

Q71 Thank you again for participating in the study. 
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End of Block: Intervention 
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Appendix C 

Case Descriptions 

 

 

Week Cases Back Story  

Practice 

Week 

Marvin F. 

Webster 

Marvin is a generally healthy 18-year-old college student who presents with fatigue and a cough. He 

lives on a college campus in the dorms and has a roommate. He is a full-time student, and not 

currently working this semester. Marvin plays basketball in his college’s NCAA league. He works out 

every day. Marvin does not smoke or do any recreational drugs, but he occasionally drinks alcohol. 

Marvin is covered by his parent’s insurance. He was able to walk to the clinic on campus. He has 

missed class the last couple days because he is feeling so sick. 

   

Week 1  Stephen 

Nelson 

Stephen is a 74-year-old retired professor who presents to the clinic with progressive fatigue and 

shortness of breath. Stephen lives in a two-story home with his wife. He has noticed shortness of 

breath when he climbs the stairs, and sometimes he sleeps downstairs on the lazy-boy. He likes to take 

care of the lawn and household fixes, but has been unable to do any of this recently due to the fatigue. 

He states he has been gaining weight, and sometimes he struggles getting his shoes on.  Smoked for 

25 years (1/2 ppd) before quitting, usually enjoys a glass of wine with dinner and a shot of whiskey 

before bed. 

Chana 

Kumar 

Chana is an 86-year-old female with known hypertension and coronary artery disease (S/P CABG 8 

years) who presents with a 2-month history of progressive fatigue, generalized weakness, and mild 

dyspnea on exertion. Chana raised her family while her husband worked as a professor. Chana is 

widowed and has two adult children that live nearby. Her daughter helps with cooking, transportation, 

and daily activities. She has numerous friends and an active social life. Chana’s daughter helps to 

coordinates transportation, financial needs, and doctor appointments when she needs help. Chana is 

less active than normal, and has been feeling more tired and weak in the last couple of months, 
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especially when doing any activity. She has been frustrated with her inability to easily go to the 

bathroom as well for a few months. Chana’s daughter called the doctor yesterday after Chana had a 

hard time breathing and felt palpitations. 

Evan Tyson Evan is a 39-year-old active-duty male who presents to the acute-care clinic for evaluation of 

progressive symptoms of increased fatigue, thirst, urination, and appetite. Patient is active duty in the 

army, working in sales on the military base. Patient lives with his family in off-base housing. The 

patient has a wife and two teenage kids. Patient reports occasional use of alcohol. Patient reports 

having to urinate frequently, even at night, for the last few months. He has been eating and drinking 

more than usual. He has been more tired than usual as well for the last month. Patient manages his 

family’s finances. 

Col Casey 

Kilroy 

Casey is a 50-year-old, presenting with fatigue and shortness of breath. She is a Colonel in the United 

States Air Force and the chief radiologist on the military base. She is married with two teenage 

children. Casey and her family live off base in a private home. Casey’s parents also live close by and 

often come over for dinner. Casey does not smoke or use illegal substances, but drinks a glass of wine 

each night for dinner. Casey exercises daily, stretching and walking a mile with her husband. They 

also like to go golfing every week. Casey began a vegan diet about a year ago to help control her 

weight. Casey has been feeling overly tired and has been having a hard time getting daily tasks done 

lately. She exercises regularly, but has been feeling faint and out of shape recently when going on her 

daily runs. Casey keeps ups with her annual doctor visits. She has a well-paid job as a radiologist on 

base, and has health insurance. She took off of work today for this doctor’s visit. 

Natalie Grant Natalie lives alone in a 1-bedroom walk-up on the 3rd floor. She is divorced without any children. 

Natalie has been working as a full-time waitress for years, but she was laid off two years ago. Now 

she works a handful of part-time jobs to make ends meet. Natalie smokes cigarettes (1 ppd x 20 yrs) 

and drinks beer or wine about 1-2 drinks/week. Natalie was feeling so tired today, she was unable to 

go to work and instead came to the clinic. Since she woke up, she has been experiencing 

lightheadedness when she stands up. She had a difficult time walking down her apartment steps. 

Natalie called in sick to work and came to the clinic. Her insurance coverage has been spotty due to 
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her loss of job and part-time work. Sometimes she has insurance depending on if she can afford the 

cost to pay out of pocket for a plan. 

   

Week 2  Billy 

Johnson  

Billy is a previously healthy 13-year-old male with a twin sister who presents to clinic for parental 

concerns of academic decline, behavioral issues (yelling, trouble focusing), and now is refusing to go 

to school. He required speech therapy from 5K to 3rd grade for which he had an IEP, but no IEP since 

that time or for any other reason. He denies any other symptoms, just says he hates school and thinks 

it’s stupid other than football practice. He says his teachers hate him and are always finding reasons to 

scold him or give him a bad grade no matter what he does. He doesn’t like switching classrooms and 

teachers for all the different subjects now that he’s in middle school. He wishes he had his own room 

and didn’t have to share with his younger brother. Mom is concerned about his inability to do 

assignments on time, his declining grades, his forgetfulness, his inability to “just sit still,” and his 

yelling at people when he gets upset. 

Sarah O'Neil  Sarah, a 23-year-old married female, presents for evaluation of a 1-month depressive episode. Sarah 

lives with her husband. She works at a pediatrician’s office and is working on her bachelor’s degree 

taking part-time classes in the evenings. Sarah’s boss at work told her she needed to see someone 

because she has been crying at work. Sarah has her own car and has taken out loans to pay for school. 

She is missing work today for her appointment. Sarah drinks alcohol with her friends and classmates 

and the weekends. 

Jennifer 

Albertson 

Jennifer is a 65-year-old female of Asian ethnicity who presents with the chief complaint of insomnia 

and weight loss. She has been having a hard time sleeping at night, but is then tired during the day. 

Jennifer is a recently retired high school teacher. She lives at home with her husband, and they are 

self-sufficient. Jennifer’s husband has attended the appointment with her. 

Steven Van 

Dyke 

Steven lives alone. He is close with his mother and siblings, as well as his girlfriend’s family. Steven 

has been a financial planner for about six years. His work can be pretty stressful. Steven has a few 

drinks during the week, and then 4-5 drinks with friends on Fridays and Saturdays. He smokes ½ ppd 

x 16 years. Steven starting have “a horrible feeling” and pain in his chest when he was watching TV. 

It lasted 20 minutes and he feared he was having a heart attack. Steven came to the emergency 

department due to his symptoms. His girlfriend is on her way as well. 
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Justin 

Johnson 

Justin is a 19-year-old who presents due to concerns about inappropriate behaviors from his counselor, 

parents, and family physician. Justin is in his second year of college, studying engineering. He was 

diagnosed with ADHD when he was 13. Recently he was removed from his university due to 

inappropriate behavior. Justin is currently living with his parents after taking a break from classes at 

the university. While at the university, Justin sometimes smoked marijuana occasionally, but states he 

did not drink alcohol. Justin’s recent changes in behavior, including poor grades, has caused his 

counselor and parents to be worried about him. However, Justin insists that the dean has been wanting 

to fail him. Justin’s mom is with him for today’s appointment. 

   

Week 3  Liz Greene Liz is a 5-year-old girl with history of two prior hospitalizations for respiratory issues. One when she 

was a baby for RSV where she was intubated and on a ventilator for a week. The second for a “bad 

cold” where she received steroid burst and inhalers while in the hospital. Her dry cough and trouble 

breathing worsened two weeks ago, and she developed a runny nose 5 days ago. Her coughing has 

progressively gotten worse, especially at night. She also has trouble with coughing and trouble 

breathing during gym class, and has to “take a rest” sometimes. She has always been a cougher, but it 

has gotten worse over the last 2 weeks. She’s really excited because she finally gets to go to school 

like her big sister and the family just got a new rescue puppy. 

Michael 

Martinez 

Michael is a previously healthy 1.5-year-old male with up-to-date immunizations who presents with 

cough and rhinorrhea x2 days, and developed fever and poor appetite. He presents to the clinic with 

mom and his 5-year-old brother. His coughing has progressed and he has thrown up several times 

from coughing so hard and seems like he can’t catch his breath. He is sweaty and flushed appearing at 

times, and wasn’t able to keep down his Tylenol this morning. 

Alvin 

Stafford  

Alvin is a 63-year-old male who presents for evaluation of worsening shortness of breath with 

productive cough. Alvin is widowed and lives alone in a second story apartment. Alvin is retired but 

worked a desk job for his whole life. Alvin smokes cigarettes and has a 94 pack-year history of 

cigarette use. He drinks about 1-2 drinks per day of alcohol. Alvin drove himself to the medical 

appointment but got very short of breath from the car to the office. 
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Katherine 

Harris 

Katherine is a 16-year-old who presents with a persistent cough. Katherine is an only child and lives 

with her mom and her dad. Her dad lost his job a few years ago, which forced the family to move into 

an older rental building. Katherine’s mom works at a fast-food restaurant and her dad has been 

picking up temporary jobs. They are frequently gone due to their work schedules. Katherine is a 10th 

grader at the local public high school. She does not drink or smoke. She doesn’t participate in sports 

or other extracurricular activities because of cost and transportation. However, she is a really good 

student and gets good grades in her classes. She is hoping to get good enough grades to get 

scholarships so that she can attend college after high school. Katherine’s cough has been getting worse 

for a few weeks. She has been having a hard time breathing while walking between classes, so she 

needs to take a break to rest. Katherine’s mom made her appointment for her, but is unable to be at the 

appointment because she was scheduled to work. Katherine is unsure about her insurance. She will 

take the bus home after the appointment. 

Charles 

Brown 

Charles is a 72-year-old African-American male with known GERD who presents to his PCP with a 

three-month history of progressive difficulty swallowing. Charles is a retired real-estate investor. He 

lives at home with his wife of 51-years. Charles and his wife are both active and enjoy hanging out 

with family and friends regularly. Charles smoked cigarettes (1ppd x 45 yrs) but quit 7 years ago. 

Charles has been drinking 2-3 scotches to wind down before bed for about 20 years. He does not feel 

the need to cut down. Charles usually enjoys his wife’s cooking and big family meals, but he has been 

unable to swallow lately. This symptom has become very bothersome and has caused him to lose 

some of his appetite. Charles drove himself to his appointment today. He has health insurance and 

takes care of his healthcare needs on his own, keeping up with yearly check-ups and prescription 

medications. 

   

Week 4  Mabel 

Johnson  

Mabel is a 76-year-old woman who presents for evaluation of worsening joint pains, specifically her 

knees; She is retired. She lives with her dog in a 2-story house. Her husband died a few years ago. She 

has six adult children in the area and her daughter helps her. She is overweight, and though she used 

to take her dogs for walks, it has become difficult due to her joint pains. Mabel is used to doing more 
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for herself, but has been needing help to shop, drive, or go to church. Mabel’s daughter drove her to 

the appointment. 

Florence 

Blackman 

Florence is a 49-year-old female who reports intermittent exertional, “squeezing,” mid-chest pain with 

radiation to her left arm. Florence is a self-employed marketing executive. She is “on” almost 24/7. 

Florence is divorced with 2 teenage children. Florence first experienced chest pain and shortness of 

breath while skiing a couple weeks ago. She has had intermittent pain which resolves after rest. 

Florence previously smoked, but quit 15 years ago. She drinks 1-2 glasses of wine per day. Florence is 

in a rush to get back to work. 

Max King Max is a 4-year-old with history of colic as a baby and has had intermittent constipation for the last 2 

years. He intermittently passes hard stools, sometimes with frank blood. He has intermittent 

generalized abdominal pain, sometimes to the point where he rolls around on the floor and cries out. 

Over the last 3 weeks he has worsening abdominal pain with has been having liquid stooling in his 

underpants or overnight, in the setting of being adequately toilet trained. Mom can’t remember the last 

time he had a bowel movement, though he’s been at his Dad’s for the last 3 days and daycare isn’t 

sure as the kids go to the bathroom on their own to work on independence. Mom thinks he’s afraid to 

go to the bathroom, and refuses to sit on the toilet longer than a few minutes to urinate. He otherwise 

has had no emesis, no fevers, no prior surgeries or hospitalizations. 

Emma Ryan Emma is a 2-year-old previously healthy female who presents with a 2-day history of runny nose and 

cough, and was sent home from daycare today with a fever of 100.9 up to 101 degrees F. Mom gave 

Tylenol and fevers transiently improve. She has been drinking liquids well but has not wanted to eat 

many foods, and has had several wet diapers and normal stooling patterns. She has been up the last 

two nights due to coughing, non-productive and seems fussy and uncomfortable. 

Todd 

Gouseau 

Todd lives with his adult daughter, who recently moved back home to live with him after his wife 

died. He is a retired contractor who owned his own business. Tod smoked cigarettes for 25 years, but 

quit about 15 years ago. He currently drinks about 3 beers in the evenings to “wind down” about 2-3 

times per week. Tod has been experiencing a painful and swollen left knee. He has been limping 

around the house for a couple days and his daughter insisted he see a provider. His daughter dropped 

him off at his appointment. She is waiting in the waiting room to take him home. 
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Week 5  Elisa 

Henderick 

Elisa is a 16-year-old female who presents with 20-lb weight loss over the last 6 months and was 

found with laxatives. She has self-imposed dietary restrictions, though would say she’s just a “picky 

eater” and never feels good. Anytime she eats anything other than yogurt, grapes, or water she feels 

sick and has to throw up. She does not like living at home with her mom, and would prefer to live 

with her dad because she feels like she has no privacy, and more than anything wants to get good 

grades, get into a good college, and move out of her small town. She would-be first-generation college 

educated and is working a part-time job at a grocery store to save money for school. She is a straight-

A student, avid reader, and involved in extracurricular activities – especially volleyball. 

Janet Riley Janet is a 79-year-old widowed female, who presents because of family concerns about her gradual 

cognitive, emotional, and behavioral changes. Janet is widowed and lives alone in a senior apartment. 

She has a daughter and son who live in the same city and visit weekly. Janet is a retired school 

teacher. Family is concerned about Janet’s recent behaviors, including not paying bills or taking care 

of her personal hygiene. In the last year she has been moodier than normal, and doesn’t want to talk to 

her friends or family on the phone like she used to. Unable to drive. Lives on social security and 

utilizes Medicare for insurance. 

Angela 

Cortez  

Angela is a 17-year-old female who states “she is tired all of the time” and she thinks something is 

wrong. She is a senior at the local public high school and sometimes babysits. Angela has been feeling 

tired for weeks, and she has been uninterested in hanging out with her friends like usual. It has also 

been hard for her to wake up for her 7:45am class, and so sometimes she skips first period. She lives 

with her parents and 2 younger siblings. She sometimes drinks and smokes marijuana with her friends, 

and her and her boyfriend broke up last week because he feels she doesn’t have enough time for him 

anymore. Her mother also found out about her drinking last weekend and took away her phone. 

Dalisay 

Edwards 

Dalisay is a 42 y/o Filipino woman who came to see her new physician because of complaints of 

fatigue. She is married with 2 teenage children. Her son goes to the local community college and her 

daughter is about to graduate from high school. The rest of Dalisay’s family lives in the Philippines. 

She does not have a job outside of the home, but enjoys volunteering at the local food pantry. Dalisay 

does not use any drugs or alcohol. She enjoys cooking for her family. Dalisay has not been sleeping 
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well, but she feels tired all of the time. She has not felt like doing the normal things she usually does. 

She has been worried that something is wrong due to this fatigue. She has insurance and is able to take 

care of her own health needs. 

Major Gen. 

Arlen Helms 

Arlen is a 69-year-old male who is here today due to fatigue and confusion. The patient’s daughter is 

here with him today. He agreed to be seen by the healthcare provider due to his daughter’s insistence. 

Arlen lives in a home he purchased with his wife near the Army base. His wife died two years ago. 

His daughter lives close and calls him every day. Arlen is a retired Army major general who served in 

the Vietnam War. Arlen does not drink or use drugs; however, he smokes cigarettes (2 ppd x 40 

years). Arlen is usually very active, going on walks or working out at the gym with his friends. 

Arlen’s daughter noticed that he seems to be less interested in working out or doing things that he 

normally does. She thought that he seems more confused and tired recently. 
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Study Information Sheet 
 
You are invited to participate in a research study on Using Screen-Based Virtual Simulation in 
Family Nurse Practitioner Education under the direction of Dr. Angela McNelis of the School of 
Nursing, George Washington University and Dr. Kristina Thomas Dreifuerst from Marquette 
University. Taking part in this research is entirely voluntary and your academic standing will not, in 
any way, be affected should you choose not to participate or if you decide to withdraw from the 
study at any time.   
 
The purpose of this study is to develop evidence demonstrating the use of screen-based virtual 
simulation in attaining mastery of concepts in the domains of assessment, diagnosis, treatment, 
and evaluation, and across the populations of pediatrics, adults, and geriatrics.  
 
Those who agree to participate in the study intervention will complete 70 hours of clinical 
experiences using screen-based virtual clinical simulation and virtual debriefing (experimental 
group). Those who agree to participate and complete their hours as usual in traditional precepted 
clinical experiences will be in the control group. Participants in the experimental group agree to 
allow the virtual debriefing to be recorded and used for study data. Participants in both groups  
(experimental and control) will agree to allow the information from your student electronic tracking 
systems (EXXAT and CORE) and test results of the Diagnostic Readiness Test to be used for the 
research study. Additionally, participants in both groups will complete a survey on what you have 
done in your FNP clinicals and how these experiences have prepared you for practice, and a 52-
item instrument that assesses metacognitive awareness and regulation. Answering these 
questions will take you about 30 minutes. 
 
What are the reasons you might choose to volunteer for this study? The COVID-19 pandemic 
caused disruption and/or cessation of many clinical rotations, and prior to the onset, there was 
significant and shrinking availability of quality clinical sites for NP clinical training. You may have 
encountered these problems and struggled to complete your clinical hours or had the breadth and 
depth of experiences you desired. Students volunteering for this study will have 70 hours of their 
clinical training provided using simulation, including weekly debriefing sessions with trained faculty. 
These sessions will be video recorded for quality assurance and not used outside the research 
team. Students in both groups may benefit directly from this study as taking the Diagnostic 
Reasoning Test may provide additional preparation for the NP Certification test. 
 
What are the reasons you might not choose to volunteer for this study? If participating in the 
experimental group, the final 70 hours of your clinical will not be in traditional precepted clinical 
experiences.  
 
Possible risks or discomforts you could experience during this study include stress from 
completing clinical experiences and debriefing in a virtual format. Research demonstrates that 
virtual simulations are effective educational approaches, however, rigorous evaluation comparing 
this to traditional clinical experiences has not occurred.    
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