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Abstract 

 

Rebecca M. Gee 
Evaluating the Impact of High Fidelity Patient Simulation on Clinical Reasoning in 
Undergraduate Nursing Students  
(Under the direction of Dr. Lori Anderson and Dr. Lufei Young) 
 

Introduction: Graduate nurses must enter nursing with clinical reasoning skills that will 

allow them to appropriately care for patients. With limited clinical sites, nurse educators are 

challenged to graduate clinically-competent nurses who possess clinical reasoning skills 

that will allow them to appropriately care for patients. The use of high fidelity patient 

simulation (HFPS) as an adjunct to clinical experiences may be a solution, but previous 

studies have shown limited evidence that HFPS improves clinical reasoning in nursing 

students. A variety of tools have been used to measure clinical reasoning (or one of its 

components). However, most of them were not specific to nursing. Without a consistent, 

nursing-specific tool, exploration of HFPS effects on clinical reasoning skills is challenging. 

The Nursing Specific Script Concordance Test (NSSCT), a validated nursing-specific tool 

measuring clinical reasoning, was used for this study. The purpose of this study was to 

examine the impact of HFPS on the clinical reasoning skills of first-semester, pre-licensure, 

Bachelor of Science in Nursing (BSN) students. Two specific aims were explored: 1) 

determine whether teaching with HFPS scenarios improved the clinical reasoning skills of 

pre-licensure, first semester BSN students, and 2) determine whether the NSSCT detected 

a significant difference in NSSCT mean scores before and after HFPS scenarios.  

Methods: This study used a two-group, randomized crossover design with 14 first-

semester, pre-licensure, BSN students (n = 8; n = 6). Each participant took a baseline 

NSSCT, followed by the experimental group participating three simulation scenarios and 

the control group participating in the standard curriculum only. Then a second NSSCT was 



 

administered to each participant. Then, the control group participated in the three 

simulation scenarios while the experimental group participated in the standard curriculum 

only. Then, a third NSSCT was administered. NSSCT mean scores were compared 

between and within the groups after each administration.  

Results: There were no statistical differences (p = 0.494) in mean NSSCT scores in pre-

licensure, first-semester, BSN, students after participating in HFPS scenarios, inferring that 

in this sample, HFPS did not significantly increase clinical reasoning. There were no 

statistical differences in mean NSSCT scores (p = 0.064) between the control group and 

experimental group after the second NSSCT administration, suggesting that the clinical 

reasoning skills were not different between students who completed the three simulation 

scenarios versus students who participated in the standard curriculum alone. Finally, there 

were no statistical differences (p = 0.596) between the control group and experimental 

group after all participants completed the three simulation experiences.  

Conclusions: The results from this study did not conclude that HFPS improved clinical 

reasoning in first-semester, pre-licensure, BSN students. However, due to the limitations of 

this study (small sample size [n = 14], test/retest reliability, and history) a replication study 

with modifications should be considered to fully examine the effect of HFPS on clinical 

reasoning in pre-licensure, BSN students.  

Keywords: clinical reasoning, script concordance test, high fidelity patient 

simulation, simulation
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Chapter 1: Introduction 

Nurse educators are expected to graduate clinically-competent novice nurses 

possessing adequate clinical reasoning skills (Jeffries, 2005). Challenges educators 

encounter meeting this expectation include competition for clinical site placement and 

limited clinical experiences available to every student. Furthermore, students are not 

able to observe every patient condition that is taught in the classroom (Norman, 2012). 

The National Council of State Boards of Nursing (NCSBN) predicts that clinical 

education will have to offer more varied experiences to prepare competent nurses and 

recommends that up to 50% of clinical time can be replaced with simulation (Alexander 

et al., 2015; Decker, Sportsman, Puetz, & Billings, 2008; Hicks, Coke, & Li, 2009). High 

fidelity patient simulation (HFPS) can provide clinical experiences that may be rarely 

seen in the clinical setting. Clinical experiences foster the development of clinical 

reasoning skills over a nurse’s career (Murphy, 2004). However, little literature exists 

that supports the use of HFPS in developing clinical reasoning skills (Mok, So, & Chung, 

2016). This research project examines the impact of HFPS on fourteen Bachelor of 

Science in Nursing (BSN) students using a validated tool to measure clinical reasoning. 

Background 

Clinical reasoning, a nursing skill necessary for safe patient care, is a process by 

which nurses identify and analyze assessment information, comprehend a patient’s 

problem, develop and implement interventions, evaluate intervention effectiveness and 

utilize reflection to learn from the experience (Benner, Sutphen, Leonard, & Day, 2009; 

Levett-Jones et al., 2010). Fonteyn and Grobe (1992) found that unlike physicians, 

whose reasoning is focused on diagnosis and hypotheses, nurses’ reasoning is focused 

on determining relevant and irrelevant patient data, the significance of patient data, and 

making decisions that assist in accomplishing the overall treatment plan for each patient. 

Research findings suggest that uncertainties exist whether novice (graduate) nurses 
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possess the clinical reasoning skills required to safely practice nursing. For example, a 

10-year, longitudinal study with over 350 health care agencies revealed that only 35% of 

graduate nurses met entry-level expectations for identifying and solving patient problems 

(del Bueno, 2005). Furthermore, another study identified that approximately 50% of 

novice nurses had made patient errors within their first year of clinical practice 

(Saintsing, Gibson, & Pennington, 2011). Graduate nurses frequently have difficulty 

using effective clinical reasoning skills due to their inconsistent and limited patient 

experiences. These novice nurses’ underdeveloped clinical reasoning skills potentially 

threaten patient safety by increasing medication errors, patient falls, and delay of care or 

treatment (Saintsing et al., 2011).  

As previously stated, nursing faculty are challenged to educate and graduate 

competent nurses by helping them develop effective clinical reasoning skills despite the 

challenges of limited clinical placement sites and preceptors (del Bueno, 2005). To 

alleviate this nursing education predicament, simulation is utilized as one teaching 

strategy to foster clinical reasoning by providing student experiences with complex 

patients without posing an actual risk to patient safety (Decker et al., 2008).  

Simulation is an interactive teaching strategy that emulates or amplifies a real 

clinical experience (Gaba, 2007; Jeffries, 2005). Simulation has been used for more than 

40 years in nursing with anatomical models, task trainers, as well as low and high fidelity 

mannequins (Nehring & Lashley, 2009). Fidelity refers to the extent that the simulator 

mimics a real human being such that the higher the fidelity, the more realistic the 

experience (Lapkin, Levett-Jones, Bellchambers, & Fernandez, 2010). HFPS has been 

shown to be an effective method for teaching and learning (Cant & Cooper, 2010).  

Nursing curricula with HFPS strategies that focus on teaching and assessing 

clinical reasoning skills may assist nursing students to develop these skills (Saintsing et 

al., 2011). HFPS allows the educators to use an interactive human simulator to 
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substitute or augment real clinical experiences in a safe environment (Gaba, 2007; 

Lasater, 2007b). Thus, the use of HFPS as a teaching strategy provides faculty a 

mechanism to promote development of clinical reasoning skills in nursing students. 

However, whether HFPS truly impacts clinical reasoning skills in pre-licensure nursing 

students is unknown since results from previous studies do not consistently relate the 

use of HFPS to clinical reasoning (Booth & McMullen-Fix, 2012; Brannan, White, & 

Bezanson, 2008; Hicks et al., 2009; Hoffmann, O'Donnell, & Kim, 2007; Howard, 2007; 

Kaddoura, 2010; Lasater, 2007a; Ravert, 2008; Schlairet & Pollock, 2010; Schumacher, 

2004; Zulkosky, 2012). 

Prior studies used a variety of tools to measure knowledge, critical thinking, and 

performance in nursing students such as the National League of Nursing Simulation 

Design Scale, Acute Myocardial Infarction Questionnaire (AMIQ) Cognitive Skills Test, 

Basic Knowledge Assessment Tool-6 (BKAT-6), Confidence Level Tool, custom written 

examinations, custom Health Education Systems Incorporated (HESI) examinations, 

California Critical Thinking Disposition Inventory (CCTDI), California Critical Thinking 

Skills Test (CCTST), Satisfaction and Self-Confidence in Learning Tool, Health Sciences 

Reasoning Test (HSRT), and semi-structured interviews and focus groups (Booth & 

McMullen-Fix, 2012; Brannan et al., 2008; Dreifuerst, 2012; Forneris, 2015; Hicks et al., 

2009; Hoffmann et al., 2007; Howard, 2007; Kaddoura, 2010; Lasater, 2007a; Ravert, 

2008; Schlairet & Pollock, 2010; Schumacher, 2004; Zulkosky, 2012). Two problems 

exist with these tools: 1) they measure clinical reasoning in well-defined clinical 

problems, meaning “all data necessary to solve them are present, the goals to reach are 

clear, and there are known solutions to reach the goals” or 2) they are not nursing-

specific (Charlin & van der Vleuten, 2004, p. 305; Jeffries, 2005). Without a consistent 

nursing-specific tool, nurse educators are not equipped to evaluate and measure the 

effects of teaching strategies on clinical reasoning skills in an ill-defined, uncertain 
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situation (i.e., lacks all the data to solve the problem) (Charlin & van der Vleuten, 2004; 

Dreifuerst, 2012). To this investigator’s knowledge, no study has been conducted that 

measures the effect of HFPS on clinical reasoning skills in ill-defined, uncertain 

conditions with undergraduate nursing students.  

Nursing educators must address the dilemma of not having an available, 

consistent tool that measures clinical reasoning. Medical educators developed and 

implemented the Script Concordance Test (SCT) in the 1990s to measure clinical 

reasoning within the context of uncertainty in medical students. Multiple studies have 

validated multiple versions of the SCT representing multiple specialty areas to evaluate 

clinical reasoning in medical students (Charlin & van der Vleuten, 2004). Hence, the 

SCT may offer an objective measurement tool for assessing clinical reasoning in nursing 

students (Charlin, Brailovsky, Leduc, & Blouini, 1998; Charlin & van der Vleuten, 2004; 

Deschênes, Charlin, Gagnon, & Goudreau, 2011). Towards this goal, Deschênes et al. 

(2011) developed a nursing-specific SCT (NSSCT) based on Watson’s Theory of 

Caregiving that was shown to be valid in two studies (Dawson, Comer, Kossick, & 

Neubrander, 2014; Deschênes et al., 2011). While the NSSCT appears to be a 

promising solution to the inconsistent measurement of clinical reasoning in nursing 

students, it has yet to be used to evaluate the effectiveness of a teaching strategy such 

as HFPS. 

Problem Statement 

Graduate nurses must enter nursing with a level of clinical reasoning that will 

allow them to appropriately care for patients, improve health outcomes, and meet the 

expectations of new employers (Decker et al., 2008). With limited clinical sites as 

resources and fewer faculty members, nurse educators are challenged to graduate 

clinically-competent nurses who possess levels of clinical reasoning that will allow them 

to appropriately care for patients. While the use of HFPS as an adjunct to clinical 
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experiences may be a solution, previous studies have shown limited evidence that HFPS 

improves clinical reasoning in nursing students (Booth & McMullen-Fix, 2012; Brannan 

et al., 2008; Dreifuerst, 2012; Forneris, 2015; Hicks et al., 2009; Hoffmann et al., 2007; 

Howard, 2007; Kaddoura, 2010; Lasater, 2007b; Ravert, 2008; Schlairet & Pollock, 

2010; Schumacher, 2004; Zulkosky, 2012). Further research is needed to evaluate and 

measure the impact of teaching strategies on clinical reasoning of nursing students prior 

to entering clinical practice.  

Purpose of the Study 

The purpose of this study was to examine the impact of HFPS as a teaching 

strategy on the clinical reasoning skills of first-semester sophomore, pre-licensure, BSN 

nursing students. The NSSCT was used as the tool to measure clinical reasoning in 

these students and determine whether significant differences could be detected before 

and after HFPS between the Control and Experimental groups. 

This research project addressed two major nursing educator problems: 1) the 

challenge to improve clinical reasoning to pre-licensure nursing students and 2) the lack 

of a consistent, nursing-specific clinical reasoning measurement tool. This study aimed 

to demonstrate that 1) HFPS was an effective teaching strategy to foster clinical 

reasoning in pre-licensure nursing students and 2) the NSSCT precisely detected a 

meaningful difference in mean scores before and after HFPS of complex, uncertain 

(undefined) conditions. 

Design Overview 

An expert panel of 10 nurses was recruited to complete the NSSCT and provide 

the data used to create the aggregate scoring grid for the student participants. 

Demographic data were collected from the expert panel and analyzed using descriptive 

statistics.  
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This study utilized a cross-over, two-by-three design that included one between-

subject variable (group: control or experimental) and one within-subject variable (time: 

NSSCT 1, NSSCT 2, NSSCT 3). Figure 1 presents the cross-over design of this study. 

Data were analyzed to address the two specific aims of this study as presented in the 

next section. 

 

Figure 1. Study design.  

 

Specific Aims-Hypotheses 

The two specific aims and their associated hypotheses are:  

1) Determine whether teaching with HFPS scenarios with ill-defined, uncertain clinical 

problems improves the clinical reasoning skills of pre-licensure, BSN, first semester, 

sophomore students as measured by the NSSCT.  

a. Hypothesis 1: The mean NSSCT scores will be significantly higher in pre-

licensure, BSN, first semester, sophomore students after participating in 

HFPS scenarios in addition to the standard curriculum than before 

participating in the HFPS scenarios and standard curriculum. 
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b. Null Hypothesis 1: There will be no significant difference in mean NSSCT 

scores for pre-licensure, BSN, first semester, sophomore students after 

participating in HFPS scenarios in addition to the standard curriculum than 

before participating in the HFPS scenarios and standard curriculum. 

2) Determine whether the NSSCT detects a significant difference in SCT mean scores 

before and after HFPS scenarios with ill-defined, uncertain clinical problems. 

a. Hypothesis 2A: The mean scores after the second administration of the 

NSSCT will be significantly higher in the Experimental group than in the 

Control group. 

b. Null Hypothesis 2A: The mean scores after the second administration of the 

NSSCT will not be significantly higher in the Experimental group than in the 

Control group. 

c. Hypothesis 2B: The mean scores after the third administration of the NSSCT 

will be significantly different between the Experimental group and the Control 

group. 

d. Null Hypothesis 2B: The mean scores after the third administration of the 

NSSCT will not be significantly different between the Experimental group and 

the Control group.  

Conceptual Definitions 

Clinical reasoning. The term clinical reasoning has been used interchangeably 

with clinical decision making, clinical judgment, and critical thinking in nursing literature 

(Benner, Hughes, & Sutphen, 2008). However, these terms do have distinctly different 

definitions and will not be used interchangeably when describing the current study. 

Clinical decision making, clinical judgment and critical thinking all have been referred to 

as a problem-solving process used by nurses to identify patient data, formulate a nursing 

diagnosis, select appropriate patient goals and nursing interventions and evaluate 
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outcomes of those interventions to achieve the patient desired goals (Benner et al., 

2008; Higuchi & Donald, 2002). This overlapping of terms created difficulty in 

determining a precise definition and measurement of clinical reasoning (Victor-Chmil, 

2013). Critical thinking is “a key factor in the cognitive processes of clinical reasoning”; 

clinical reasoning is “the application of critical thinking to the clinical situation” (J. A. 

Jones, 1988; Kuiper & Pesut, 2004; Victor-Chmil, 2013, p. 35). Lapkin et al. (2010) 

identified three attributes of clinical reasoning: learning (knowledge), skill performance, 

and critical thinking. For the purpose of this study, clinical reasoning is defined as a 

process by which nurses identify and analyze assessment information, comprehend a 

patient’s problem, develop and implement interventions, evaluate intervention 

effectiveness, and reflect to learn from the experience (Benner et al., 2009; Levett-Jones 

et al., 2010; C. A. Tanner, 2006). 

High fidelity patient simulation. For the purpose of this study, HFPS is defined 

as the use of high fidelity, life-sized computerized manikins with realistic anatomical 

structures and high response fidelity “to replace or amplify real experiences with guided 

experiences that evoke or replicate substantial aspects of the real world in a fully 

interactive fashion” (Alinier, Hunt, Gordon, & Harwood, 2006; Gaba, 2007, p. 126). 

Fidelity refers to the level of realism of the manikin; high fidelity simulation encompasses 

the most realism (Bland, Topping, & Wood, 2010).  

Pre-licensure BSN student.  Novice nurses clinically reason differently than 

those nurses with several years of clinical experience (Saintsing et al., 2011). For 

example, novices often use rule-governed behavior to guide actions in respect to patient 

care (Benner, 1984). Benner (1984) defines the term “novice nurse” as any nurse that 

enters …”a clinical setting where she or he has no experience with the patient 

population…if the goals and tools for patient care are unfamiliar” (p. 21) For the purpose 

of this study, pre-licensure BSN students are considered to reason at a novice level. 
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Script Concordance Test. The SCT is a Script Theory-based evaluation tool 

developed to measure the process of clinical reasoning in medical students (Charlin et 

al., 1998; Charlin, Roy, Brailovsky, Goulet, & van der Vleuten, 2000; Charlin & van der 

Vleuten, 2004). For this study, the NSSCT (i.e., the nursing-specific version) was used 

as developed by Deschênes et al. (2011) and translated to English by Dawson et al. 

(2014). The 92-item NSSCT was developed to reflect Watson’s carative factors from her 

Theory of Human Caring, which “characterize nursing reasoning based on human 

caring” (Deschênes et al., 2011, p. 383). An expert panel was required for validation of 

the NSSCT and to determine aggregate scoring for the student participants. Each item 

had the potential to receive 0 to 1 point each. The individual mean score was calculated 

by adding up all the points earned on the test and dividing by the number of test items. A 

group mean score was calculated by adding up all the examinees scores and dividing by 

the number of examinees. Further explanation of the NSSCT and specific example will 

be provided in the description of instruments used for this study.  

Ill-defined, uncertain clinical problems. Charlin and van der Vleuten (2004) 

concluded that a clinical problem commonly presents without all the data necessary to 

identify and solve it. Further data must be gathered to correctly recognize the problem 

and determine a solution. Additionally, clinical problems are often unclear, presenting 

with imperfect, inconsistent, and/or inaccurate information (Charlin & van der Vleuten, 

2004). For the purpose of this study, the term “ill-defined, uncertain clinical problem” 

refers to clinical encounters that present with incomplete, unclear, inconsistent or 

inaccurate information, which require investigation to determine an appropriate solution. 

Conceptual Framework 

The conceptual framework for this study was Script Theory (ST), adopted from 

cognitive psychology. ST asserts that abstract cognitive structures are used in memory 

functioning in the form of scripts, which are developed from repeated experiences with 
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real events (Charlin, Boshuizen, Custers, & Feltovich, 2007). These repeated 

experiences allow a person to organize event activities into knowledge structures, so 

they acquire general expectations and interpretations of how situations develop, 

enabling an understanding to appropriately respond to real events (Charlin et al., 2007). 

A script is a representation of normal and acceptable variations in a particular situation 

(Charlin et al., 2007). Goal-directed scripts provide a mechanism of performing specific 

actions to accomplish a goal efficiently and links knowledge with associated tasks 

(Charlin et al., 2007). Health care professionals use scripts when faced with identifying 

and solving patient problems (Deschênes et al., 2011). Repeated exposure to patient 

problems allows health care professionals to develop scripts that represent routine and 

variant conditions with appropriate interventions (Charlin et al., 2007). The mobilization 

of scripts (script activation) is automatic and based on pattern recognition, which is then 

used to confirm or refute hypotheses (Charlin et al., 2007). Activation of previously 

developed scripts allows health care professionals to recognize patient events and 

formulate appropriate management strategies quickly in similar future situations (Charlin 

et al., 2007). 

Charlin et al. (2012) developed the Clinical Reasoning Model to demonstrate the 

complex processes of script activation, script mobilization, and formulation of appropriate 

management strategies. Since clinical reasoning processes are very complex, the 

framework contains one main model with sub-models to explain its components. For this 

study, the main model (Figure 2, p. 22), and sub model (Figure 4, Chapter Two, p. 41) 

are presented. Within the Clinical Reasoning Model, geometric symbols are used to 

represent different types of knowledge objects: triangles represent concepts, ovals 

represent procedures, and hexagons represent principles. The four, underlying key 

steps in the Clinical Reasoning Model (patient cues, hypothesis generation, data 
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collection, and hypothesis evaluation) guide the format of the SCT (Lubarsky, Dory, 

Duggan, Gagnon, & Charlin, 2013). 

The relationship between the Clinical Reasoning Model and SCT is further 

explained in Chapter Two. Although the Clinical Reasoning Model is used in medicine, 

the potential exists for its use in other health care disciplines to assist educators in 

identifying faulty clinical reasoning skills and develop remediation activities (Charlin et 

al., 2012). As physicians evaluate a patient, they recognize cues (signs, symptoms, and 

context) from the patient and the environment that activate illness scripts, assisting them 

to develop hypotheses regarding diagnosis and management (Charlin et al., 2007). 

Nurses use similar reasoning skills in assessing and planning patient care. The 

relevance of ST and the Clinical Reasoning Model in nursing education is revealed with 

the use of HFPS and other clinical experiences. For example, students begin to develop 

illness scripts, script activation, mobilization and development of nursing management 

strategies without endangering real patients with the use of HFPS experiences. Since 

nurses use similar reasoning skills as physicians, the Clinical Reasoning Model is 

suitable to use as representation of nurses’ problem-solving processes.  
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Figure 2. Clinical Reasoning Process – Main Model. Reprinted with permission from 

http://www.edugenie.com/prc2015/index_en.php.
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Assumptions 

The following assumptions were identified prior to this study: 

1. Clinical reasoning can be enhanced in nursing students. 

2. Students and expert panel members would complete the SCT honestly and 

thoughtfully. 

3. Simulation experiences allowed the nursing student participants to apply 

classroom knowledge to a clinical problem in the simulation setting and thereby 

enhance their clinical reasoning skills. 

4. The nursing version of the SCT would measure clinical reasoning in experienced 

nurses and nursing students. 

5. Traditional measures to determine clinical reasoning in nursing have been 

unsuccessful and inconsistent. 

6. The simulation technology would function properly and accurately emulate the 

clinical scenario. 

Potential Limitations 

Certain research methodology and analytic techniques were considered as 

potential limitations of this study when reviewing the findings of this study and included: 

1. The sample was a small, convenience sample (n = 14), which lessened this 

study’s generalizability since the results may not represent all BSN pre-licensure 

nursing students. 

2. The study lost two participants due to attrition of the nursing program. 

3. The study could not control the participants’ clinical and life experiences outside 

of this study. 

4. This study was not longitudinal and may not reflect the full development of 

clinical reasoning skills. 
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5. The expert panel used for aggregate scoring was a convenience sample of 

expert medical-surgical nurses in current clinical or academic practice in a 

concentrated geographical area (southeast United States), and may not 

represent all medical/surgical nurses’ answers on the NSSCT. 

Significance to Nursing 

With the challenge of developing and measuring clinical reasoning in nursing 

school, an effective teaching strategy (e.g., HFPS) and measurement tool (e.g., SCT) 

were needed to foster and determine clinical reasoning in nursing students prior to 

graduation. Research was needed to demonstrate that HFPS, as a teaching strategy, 

significantly enhanced the development of clinical reasoning skills for the BSN student. 

Since clinical reasoning is difficult to measure, research was also needed to 

demonstrate a precise measurement tool that effectively evaluates clinical reasoning in 

nursing students. This study had the potential to 1) determine whether HFPS improves 

clinical reasoning skills (as represented by the NSSCT mean score) in pre-licensure 

BSN nursing students, and 2) demonstrate whether the NSSCT precisely detected a 

significant difference in mean scores before and after HFPS. The outcomes of this study 

were expected to be the foundation to evaluating the impact of HFPS on clinical 

reasoning with nursing students. 
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Chapter 2: Literature Review 

A preliminary review of the literature regarding HFPS and clinical reasoning 

revealed few studies pertaining to these concepts. Many studies examined HFPS and 

components of clinical reasoning such as knowledge acquisition, critical thinking and 

clinical competence. One challenge found when reviewing the literature was that many 

different tools were used to evaluate HFPS and clinical reasoning (or its components), 

which made comparing results from study to study difficult. The SCT has been 

extensively reported in medical literature, but not so in the nursing literature. The NSSCT 

has been rigorously validated but has not been used to evaluate a specific instructional 

strategy such as HFPS. The following chapter will explore the current literature pertinent 

to this study.  

Clinical Reasoning  

If the term “clinical” is used to describe the work environment in which reasoning 

is used, it can be assumed that reasoning is used in disciplines other than healthcare. 

The United States Military has used the concept of Command Decision Making to refer 

to the ability to make cognitive decisions in the area of combat (Bryant, 2006). In 

addition to the military, education also uses reasoning similarly to the health sciences. 

For example, Ottenhoff (2011) and K. D. Tanner (2012) demonstrated the use of clinical 

reasoning to improve teaching modalities that foster reasoning skills in students. The 

business field also uses metacognition as an important factor in strategic decision 

making when determining the reasons for erratic decision making (Mitchell, Shepherd, & 

Sharfman, 2011). Thus, the military, education, and business are three examples of 

disciplines that use decision making processes similar to the use of the clinical 

reasoning concept in the health sciences.  

Clinical reasoning is an essential skill required of nurses to improve their practice 

and patient outcomes (Banning, 2008; Simmons, Lanuza, Fonteyn, Hicks, & Holm, 
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2003). Clinical reasoning in health care was developed from theoretical frameworks in 

psychology that provided the basis for the development of clinical reasoning as it applies 

to healthcare. The concept of clinical reasoning has been used in the health sciences 

including medicine, physical therapy, occupational therapy and pharmacology. Medicine 

uses the clinical reasoning process to determine patient diagnoses and to formulate 

plans of treatment (Payton, 1985). Physical therapy and occupational therapy use 

clinical reasoning in a similar manner as medicine by analyzing actions and reflecting on 

how to improve future interventions and impact patient outcomes (Mu, Coppard, 

Bracciano, Doll, & Matthews, 2010; Payton, 1985). Pharmacology has also used the 

term clinical reasoning under the guise of the concept of clinical judgment which includes 

“compilation, analysis, and synthesis of data to make critical decisions about patient 

care” (Vyas, Ottis, & Caligiuri, 2011, p. 1).  

Most of the research conducted on clinical reasoning in nursing focuses on the 

clinical reasoning of novice nurses and expert nurses (Simmons et al., 2003). “Following 

a novice-to-expert path”, nurses develop clinical reasoning skills over the course of their 

career as they encounter clinical events (Murphy, 2004, p. 227; Simmons et al., 2003). 

Nursing educators and researchers face the challenge of measuring clinical reasoning in 

students. Many tools have been used to measure clinical reasoning; however, these 

tools have not been specifically related to nursing (Jeffries, 2005). Evaluating the 

effectiveness of instructional strategies on clinical reasoning has also been difficult 

because of the inconsistent use of measurement instruments (Dreifuerst, 2012). 

Reasoning tests (AMIQ, BKAT-6, CCTST, HSRT) have evaluated HFPS in nursing 

students, but these tools are not nursing specific (Brannan et al., 2008; Dreifuerst, 2012; 

Forneris, 2015; Hoffmann et al., 2007; Ravert, 2008). Multiple choice question (MCQ) 

exams (custom and standardized) have been used to measure clinical reasoning in 

nursing students (Hicks et al., 2009; Howard, 2007; Kim & Kim, 2015; Schumacher, 
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2004; Zulkosky, 2012). However, “(t)he commonly used MCQ test format requires a 

unique right solution to problems, a right conclusive answer to give to data specified in 

the (clinical) problem” (Charlin & van der Vleuten, 2004, p. 305). MCQ items present a 

well-defined problem with one correct solution (Charlin & van der Vleuten, 2004). Most 

clinical problems are ill-defined and present with uncertainty, confusion, and 

inconsistencies (Charlin & van der Vleuten, 2004; Fox, 2000). Charlin and van der 

Vleuten (2004) recommend using a theory-based tool to measure the clinical reasoning 

process, rather than the outcome. The Script Theory-based SCT is a validated tool 

measuring clinical reasoning and may provide a solution for educators to measure 

clinical reasoning in nursing students.  

Clinical reasoning is developed over the course of a nurse’s career through 

integration of knowledge and experience with the engagement of social interaction in 

caregiving situations (Benner, 1984; J. A. Jones, 1988; Victor-Chmil, 2013). Thus, 

clinical experiences, including HFPS will assist the novice nurse develop clinical 

reasoning skills (Bland et al., 2010; Murray, Grant, Howarth, & Leigh, 2008). HFPS can 

augment on-site clinical experiences by providing learners clinical opportunities 

unavailable in the real patient environment (e.g., blood administration, emergency 

resuscitation, and other infrequent events) that will foster clinical reasoning (Murray et 

al., 2008). 

Simulation  

Gaba (2007) defined simulation as “… a technique, not a technology, to replace 

or amplify real experiences with guided experiences, often immersive in nature, that 

evoke or replicate substantial aspects of the real world in a fully interactive fashion” (p. 

126). Jeffries (2005) further explained that simulation in health care uses “activities that 

mimic the reality of a clinical environment” (p. 97). Simulation is a non-threatening, safe 

environment that encourages learners to develop clinical reasoning skills through 
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experience, trial and error (Bland et al., 2010; Murray et al., 2008). Simulation has been 

used in many industries and disciplines for centuries, beginning with ancient war games, 

such as chess, and progressing to the advanced flight simulators of the aviation industry 

(Bradley, 2006). The aviation industry has used simulation for over 30 years to train its 

workforce in normal and abnormal situations so that any emergency may be handled 

competently and safely (Murray et al., 2008). The military, space exploration and nuclear 

power industries also use simulation to train employees due to the high costs and safety 

risks associated with the real experiences (Bradley, 2006). Since training medical 

professionals poses risks to patients, the health care industry began using simulation to 

train medical students (Bradley, 2006). The first simulator used for healthcare purposes 

was “Resusci Anne”, a task-trainer for resuscitative skills, that was developed in the 

1950s by a toymaker, Asmund S. Laerdal (Tjomsland & Baskett, 2002). “Sim One” was 

the first high fidelity simulator used to train medical students; it was shown effective in 

teaching anesthesia students intubation skills (Abrahamson, Denson, & Wolf, 1969). 

Nehring and Lashley (2009) identified that the first documented use of simulation in 

nursing included using a jointed skeleton in the late 1800s. Simulation technology has 

progressed from anatomical models to the high fidelity patient simulators available today 

(Bland et al., 2010; Bradley, 2006; Nehring & Lashley, 2009). 

 The NCSBN conducted a pilot study (n = 58) to evaluate if simulation could 

replace clinical in pre-licensure programs (Hicks et al., 2009). The study focused on 

three factors: knowledge acquisition, clinical performance and self-confidence. A 

comparison was made between three groups: simulation only, clinical and simulation, 

and clinical only. The study used three simulation scenarios developed by the National 

League of Nursing (NLN) for the simulation component. Students were randomly placed 

in one of the three groups. Knowledge acquisition was evaluated by a custom pre- and 

post-test, clinical performance was evaluated by video review and evaluation of 
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standardized patient scenarios and faculty clinical evaluation, and confidence was 

measured by a custom Likert-type self-evaluation scale. The study found no statistical 

differences (p = 0.1485) in knowledge acquisition, clinical performance, or self-

confidence among the groups. However, the results did show that students in the clinical 

and simulation/clinical groups were rated higher by faculty in their clinical competence 

evaluations. While the authors concluded that simulation may be substituted for clinical 

experiences, the combination of clinical and simulation produced the best outcomes with 

further research recommended due to the small sample size (Hicks et al., 2009).  

Following students throughout a two-year nursing curriculum, the NCSBN 

conducted a larger size national longitudinal study to provide evidence supporting the 

notion that simulation experiences could effectively replace clinical experiences in pre-

licensure nursing programs (Hayden, Smiley, Alexander, Kardong-Edgren, & Jeffries, 

2014). In this study, students (n = 666) were recruited from 10 pre-licensure programs 

and randomized into three groups: Control group (traditional clinical with ≤ 10% 

simulation), 25% group (traditional clinical replaced with 25% simulation), and 50% 

group (traditional clinical replaced with 50% simulation). This study evaluated clinical 

competence, nursing knowledge, and whether learning needs were met. Clinical 

competence was measured using the Creighton Competency Evaluation Instrument 

(CCEI), the New Graduate Nurse Performance Survey (NGNPS), the Global 

Assessment of Clinical Competency and Readiness for Practice scale. ATI Content 

Mastery Series® (CMS) examinations for Fundamentals of Nursing, Adult Medical-

Surgical Nursing, Maternal-Newborn, Nursing Care of Children, Mental Health, and 

Community Health, ATI RN Comprehensive Predictor® 2010, the Critical Thinking 

Diagnostic© and the NCLEX examination were used to evaluate nursing knowledge. 

Students’ learning needs were assessed using the Clinical Learning Environment 

Comparison Survey (CLECS). Results from this study found “no statistically significant 
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differences in clinical competency as assessed by clinical preceptors and instructors (p = 

0.688), no statistically significant differences in comprehensive nursing knowledge 

assessments (p = 0.478), and no statistically significant differences in NCLEX® pass 

rates (p = 0.737) among the three study groups” (Hayden et al., 2014, p. S3). Based on 

the results of this study, the NCSBN now recommends that simulation can be used to 

replace up to 50% of clinical hours in pre-licensure programs (Alexander et al., 2015). 

For simulation to be an effective teaching strategy and used in pre-licensure 

nursing programs, best practices must be followed (Alexander et al., 2015). The 

International Nurses Association for Clinical Simulation and Learning (INACSL) 

published standards for best practice in nursing simulation that provide research-based 

guidelines in developing and implementing simulation experiences (INACSL, 2019b). 

The INACSL’s Standards of Best Practice: SimulationSM offer nursing simulation 

educators research-based guidelines in developing and implementing simulation 

experiences that are conducted in a manner to effectively achieve program objectives 

and enhance student learning. The standards with brief descriptions are listed in 

Appendix A (p. 89). Rutherford-Hemming, Lioce, Kardong-Edgren, Jeffries, and Sittner 

(2016) offered the recommendation for nursing programs to implement the standards in 

their simulation programs; this recommendation followed publication of the NCSBN 

multisite simulation study described by Hayden et al. (2014). The INACSL Standards of 

Best Practice: SimulationSM guided this study to ensure best practices in the facilitation 

and implementation of the simulation experiences (INACSL, 2019b). 

Debriefing  

The origins of debriefing can be traced back to the military and aviation industries 

(Fanning & Gaba, 2007; Gardner, 2013). Soldiers in World War II were required to 

participate in interviews after combat to discuss and reflect on the event and develop 

strategies to use for future events (Gardner, 2013). The aviation industry began 
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developing a formal process for feedback and debriefing after the crash in the Florida 

Everglades in 1972 to “bridge the gap between acquisition and effective application of 

knowledge skills and abilities” and to “assess and analyze their performance” (Gardner, 

2013, p. 167). Critical Incident Stress Debriefing (CISD) is used with first responders as 

a method to review factual and emotional responses to a critical event, promoting normal 

recovery, group cohesion and empathy (Fanning & Gaba, 2007). Experimental 

psychology also uses debriefing as a manner to inform deceived study participants the 

true nature and purpose of a study (Fanning & Gaba, 2007). These fields have 

contributed to the development of debriefing strategies that are used in healthcare 

simulations today. 

 Debriefing has been considered the “heart and soul” of a simulation experience 

(Fanning & Gaba, 2007, p. 124). Dreifuerst (2009) defined debriefing as “the process 

whereby faculty and students reexamine the clinical encounter” and clinical reasoning 

may be improved through the reflective learning that occurs during debriefing (p. 109). 

The reexamination and reflection of a clinical encounter offers students effective 

guidance through reflection and development of clinical reasoning skills to link theory to 

practice (Dreifuerst, 2009; Forneris, 2015; Neill & Wotton, 2011). Dreifuerst (2012) and 

Forneris (2015) both evaluated the effectiveness of debriefing on the clinical reasoning 

skills in nursing students (n = 238 and n = 153, respectively). Both studies compared the 

usual debriefing methods with the Debriefing for Meaningful Learning (DML), a 

structured and reflective style of debriefing. Clinical reasoning was evaluated using the 

HSRT. Both Dreifuerst (2009) and Forneris (2015) found a statistically significant 

increase in HSRT scores (p = 0.000 and p = 0.03, respectively) with the DML briefing 

technique.  

The most recent debriefing best practice standard published by INACSL 

mandates that all simulation experiences have a planned debriefing session that 
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promotes reflective thinking to improve future performance (INACSL Standards 

Committee, 2016a). The criteria for effective debriefing include:  

1) The debrief is facilitated by a person(s) competent in the process of debriefing. 

2) The debrief is conducted in an environment that is conducive to learning and 

supports confidentiality, trust, open communication, self-analysis, feedback, and 

reflection. 

3) The debrief is facilitated by a person(s) who can devote enough concentrated 

attention during the simulation to effectively debrief the simulation-based-

experience.  

4) The debrief is based on a theoretical framework for debriefing that is 

structured in a purposeful way.  

5) The debrief is congruent with the objectives and outcomes of the simulation-

based experience. (INACSL Standards Committee, 2016a, pp. S21-S22).  

Students prefer debriefing to be conducted immediately after a simulation experience 

and that it assists them to obtain a better understanding of the scenario (Cantrell, 2008; 

Wotton, Davis, Button, & Kelton, 2010). Cantrell (2008) conducted a qualitative, 

descriptive study that evaluated student participants’ (n = 11) debriefing perceptions 

following three simulation experiences. Students received a brief oral debriefing 

immediately after the simulation experiences and later received a structured debriefing in 

a focus group. Results from the focus group revealed that students prefer immediate 

debriefing after a simulation experience in order to “decompress and integrate the 

experience into their knowledge base” (Cantrell, 2008, p. e19). Wotton et al. (2010) 

evaluated student perceptions (n = 300) of simulation using an anonymous Likert-type 

evaluation form after the completion of three simulation scenarios. Responses regarding 

debriefing were positive and students felt that debriefing “confirmed management of 
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patient’s problems” …[was] “good to be able to reflect on actions and understand things 

more” (Wotton et al., 2010, p. 636). 

Many structured debriefing models exist today, usually containing three to seven 

steps. Fanning and Gaba (2007) suggested that these models develop from the “natural 

order of human processing: to experience an event, to reflect on it, to discuss it with 

others, and learn and modify behaviors based on the experience” (p. 117). For this 

study, the Gather, Analyze and Summarize (GAS) model of debriefing was used as per 

Phrampus and O'Donnell (2013). The GAS model of debriefing was originally developed 

by the Winter Institute of Simulation Education and Research (WISER) in collaboration 

with the American Heart Association as a debriefing model for advanced cardiac life 

support and pediatric advanced life support training. The GAS model is easily scalable 

and adaptable to fit many situations and events. As shown in Table 1, the GAS model 

has three phases: Gather, Analyze, and Summarize. The Gather phase explores how 

the participants felt about the experience and should last approximately five minutes. In 

the Analyze phase, the facilitator encourages the participants to reflect on and analyze 

their actions during the simulation; this phase lasts approximately 10 minutes. During the 

five-minute Summarize phase, the facilitator encourages the participants to identify and 

review the learned information during the experience. 

High Fidelity Patient Simulation and Clinical Reasoning  

Little literature was found discussing the impact of HFPS on clinical reasoning. 

Hicks et al. (2009) found that “(m)ost studies lack rigor, have small sample sizes, provide 

little statistical analysis, and conclusions are drawn based on student perception” (p. 3). 

Since the nursing discipline does not yet have consensus concerning a validated clinical 

reasoning measurement tool, most studies focused on measuring one or more of the 

attributes of clinical reasoning: knowledge acquisition, clinical competence, and/or 

critical thinking.  
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Table 1 

GAS Debriefing Model 

Phase Goal Actions Sample Questions Time 
     
Gather Listen to 

participants to 
understand 
what they 
think & how 
they feel 
about session 

• Request narrative 
from team leader 

• Request clarifying 
or supplemental 
information from 
team 

• All: How do you 
feel? 

• Team Leader: Can 
you tell us what 
happened? 

• Team members: 
Can you add to the 
account? 

5  
minutes 

Analyze Facilitate 
participants’ 
reflection on & 
analysis of 
their actions 

• Review of accurate 
record of events 

• Report 
observations 
(correct & incorrect 
steps) 

• Ask a series of 
questions to reveal 
participants’ 
thinking processes 

• Assist participants 
to reflect on their 
performance 

• Direct/redirect 
participants to 
assure continuous 
focus on session 
objectives 

• I noticed… 
• Tell me more 

about… 
• How did you feel 

about…? 
• What were you 

thinking when…? 
• I understand, 

however, tell me 
about “X” _aspect 
of the scenario… 

• Conflict resolution: 
o Let’s refocus- 

“what’s important 
is not who is right 
but what is right 
for the patient…” 

10 
minutes 

Summarize Facilitate 
identification 
& review of 
lessons 
learned 

• Participants identify 
positive aspects of 
team or individual 
behaviors & 
behaviors that 
require change 

• Summary of 
comments or 
statements 

• List two actions or 
events that you felt 
were effective or 
well done 

• Describe two areas 
that you think 
you/team need to 
work on… 

5  
minutes 

Note. Adapted with permission from Phrampus, P. E., & O'Donnell, J. M. (2013). 
Debriefing using a structured and supported approach. In A. I. Levine, S. DeMaria, A. D. 
Schwartz, & A. J. Sim (Eds.), Comprehensive Textbook of Healthcare Simulation (pp. 
73). New York: Springer. 
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Knowledge acquisition. Studies have shown an increase in knowledge 

acquisition with the use of HFPS. A multi-site, quasi-experimental, pretest-posttest study 

(n = 49) compared knowledge acquisition using HFPS versus an interactive case study 

(Howard, 2007). HESI custom exams were used to examine knowledge acquisition and 

clinical reasoning. Barrows and Tamblyn (1980) concluded that there was a significant 

difference (p = 0.037) in knowledge acquisition with HFPS group compared to the 

interactive case study group. Hicks et al. (2009) conducted a randomized control study 

for the NCSBN (n = 58). This study examined the knowledge gain among three groups 

(simulation only, clinical only and simulation and clinical). Pre- and post-intervention 

knowledge-based tests revealed that all students in all groups had a significant increase 

(p < 0.05) in their knowledge scores (Hicks et al., 2009). As previously discussed, the 

data from this study served as a foundation for further research to evaluate whether 

HFPS could be substituted for clinical hours in pre-licensure nursing programs. Schlairet 

and Pollock (2010) conducted a crossover study (n = 74) that examined knowledge 

acquisition between traditional clinical and simulation experiences using a custom 100-

point scale knowledge test. These researchers found no significant differences in 

knowledge gain (represented by pre-test and post-test scores) between traditional 

clinical and simulation groups. This data supported the results obtained from the Hicks et 

al. (2009) study; simulation and traditional clinical have statistically similar results as far 

as knowledge gain in nursing students.  

Zulkosky (2012) examined the effect of knowledge gain in nursing students in a 

quasi-experimental cross-over study (n = 50). Lecture/case study and simulation were 

compared using two written examinations with 26 items. Two cases were evaluated: a 

cardiac case and a hypo-perfusion case. Results showed a significant difference (p = 

0.03) in knowledge gain between lecture/case study and simulation groups in the cardiac 

case, but no significant difference (p = 0.26) between lecture/case study and simulation 
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groups in the hypo-perfusion case. This researcher concluded that the differences in 

results may be attributed to the students’ familiarity with simulation and lack of 

preparation prior to the simulation cases in the study.  

Hayden et al. (2014) evaluated nursing knowledge in the NCSBN national, 

multisite, longitudinal trial (n = 666) using the ATI Content Mastery Series® (CMS) 

examinations for Fundamentals of Nursing, Adult Medical-Surgical Nursing, Maternal-

Newborn, Nursing Care of Children, Mental Health, and Community Health, the ATI RN 

Comprehensive Predictor® 2010 and the NCLEX® examination. Students were 

randomized into three groups: Control group (traditional clinical with ≤ 10% simulation), 

25% group (traditional clinical replaced with 25% simulation), and 50% group (traditional 

clinical replaced with 50% simulation). The results from this study showed “no 

statistically significant differences in comprehensive nursing knowledge assessments (p 

= 0.478); and no statistically significant differences in NCLEX® pass rates (p = 0.737) 

among the three study groups” (Hayden et al., 2014, p. S3).  

In a different investigation, Kim and Kim (2015) conducted a quasi-experimental, 

cross-over study (n = 94) that evaluated the knowledge acquisition of nursing students 

using custom multiple-choice exams. This study included two cases, a gastrointestinal 

(GI) bleed and Compartment Syndrome (CS). Subjects were randomly assigned to a 

lecture only group or HFPS plus lecture group. A statistically significant improvement 

was found with knowledge acquisition in the HFPS plus lecture group for the GI case (p 

= 0.012) and the CS case (p = 0.038) compared to the lecture only groups.  

Clinical performance. The use of HFPS and clinical performance has been 

reported in the literature. In one study, Alinier et al. (2006) evaluated the effect of HFPS 

on clinical competency using Objective Structured Clinical Examinations (OSCE) with 

nursing students. Students were randomly assigned to a control group (usual curriculum) 

and experimental group (usual curriculum plus HFPS). Mean scores on the OSCE were 
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significantly improved in the experimental group (p < 0.001), indicating that HFPS 

improved clinical performance in nursing students. 

As previously discussed, the first NCSBN randomized controlled study (n = 58) 

examined the effects of HFPS on clinical performance based upon faculty evaluations 

(Hicks et al., 2009). This study found that clinical performance was not significantly 

different (p = 0.1485) among the three groups (simulation only, clinical only, and 

simulation plus clinical). However, the clinical only and simulation/clinical groups did 

achieve higher ratings for clinical performance albeit no data was provided by the 

authors supporting this conclusion. Later, Hayden et al. (2014) conducted the second 

NCSBN randomized control study (n = 666) that evaluated the effect of simulation on 

clinical competence using the Global Assessment of Clinical Competency and 

Readiness for Practice scale. The results of this study found no statistical significance (p 

= 0.688) between groups (Control, 25% group, and 50% group), indicating that clinical 

and simulation experiences were similar in developing nursing clinical competence. 

Critical thinking. HFPS and critical thinking have also been examined in the 

literature. For example, Schumacher (2004) examined critical thinking and HFPS in a 

descriptive quasi-experimental, pretest-posttest design study (n = 48) using HESI 

custom examinations. The participants were randomly assigned to three groups: HFPS, 

HFPS/Classroom, Classroom. The results showed that the HFPS and HFPS/Classroom 

groups significantly increased their post-test HESI scores (p = 0.002 and p < 0.001, 

respectively) compared to the classroom group.  

Howard (2007) conducted a multisite, quasi-experimental, pretest-posttest study 

(n = 49) using custom HESI exams. The participants were divided into a Case Study 

group and HFPS group to compare teaching strategies. This study revealed statistical 

differences in critical thinking (p = 0.051) in the HFPS group. In another study, Brannan 

et al. (2008) examined cognitive skills regarding an acute myocardial infarction case in a 
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prospective, quasi-experimental study (n = 107) with the AMIQ Cognitive Skills Test. 

Participants were randomly assigned into two groups: classroom instruction and HFPS 

instruction. These investigators found that AMIQ scores in the HFPS group were 

significantly higher (p = 0.05) than the classroom group, indicating an improvement in 

cognitive skills.  

Lastly, Hayden et al. (2014) evaluated critical thinking in the NCSBN’s  

longitudinal trial (n = 666) using the Critical Thinking Diagnostic® scale. Students were 

randomized into three groups: Control group (traditional clinical with ≤ 10% simulation), 

25% group (traditional clinical replaced with 25% simulation), and 50% group (traditional 

clinical replaced with 50% simulation). This study occurred over the entire two-year 

nursing curriculum. The investigators found no significant group differences in any the 

Critical Thinking Diagnostic® subscales: Problem recognition (p = 0.494), Clinical 

decision making (p = 0.469), Prioritization (p = 0.418), Clinical implementation (p = 

0.361), and Reflection (p = 0.318).  

Clinical reasoning. More recently, studies have focused on examining HFPS 

and clinical reasoning. However, the measurement tools used were not nursing-specific. 

Two studies used the HSRT to measure the impact of the type debriefing after HFPS on 

clinical reasoning (Dreifuerst, 2012; Forneris, 2015). As previously discussed, Dreifuerst 

(2012) conducted a quasi-experimental study (n = 238) examining the debriefing 

methods used during HFPS (usual debriefing versus the DML technique). The results 

revealed a statistically significant improvement (p = 0.0001) in the HSRT scores for the 

DML group, indicating an improvement in clinical reasoning with the DML type of 

debriefing. Later, Forneris (2015) conducted a multisite study (n = 153) that replicated 

Dreifuerst’s study and found similar results: a statistically significant improvement of 

mean HSRT scores in the DML group (p = 0.03). This investigator also found statistically 

significant improvement in HSRT scores with the DML group when compared to the 
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usual debriefing group (p = 0.09) but at the 0.10 level of significance. While these two 

studies evaluated a the DML debriefing method, most importantly the results implied that 

clinical reasoning improved with the use of HFPS that included a structured and 

reflective debriefing.  

As previously discussed, Kim and Kim (2015) evaluated clinical reasoning their 

quasi-experimental, cross-over study using their custom clinical reasoning rubric. In this 

study, the students were randomly assigned to a control group (lecture only) and an 

experimental group (lecture plus HFPS) during two clinical cases. These investigators 

also found a significant improvement in clinical reasoning scores in the lecture plus 

HFPS group with each case (p = 0.006 and p = 0.001). However, more research is 

needed to specifically evaluate the impact of HFPS on clinical reasoning in nursing. 

Previous studies examined HFPS and components of clinical reasoning, but few of them 

examined the impact of HFPS on clinical reasoning itself. Furthermore, no consistent, 

nursing-specific tool exists to measure clinical reasoning in nursing students per se.  

Script Concordance Test. The Diagnosis Script Questionnaire (DSQ), later 

termed the SCT, was developed in the 1990s to measure clinical reasoning in medical 

students (Charlin et al., 1998). The SCT is based on Script Theory from cognitive 

psychology and “postulates that in specific situations clinicians mobilize pre-stored sets 

of knowledge (scripts) that are used to understand the situation and act according to 

specific goals” (Charlin, Roy et al., 2000, p. 190). The mobilization of scripts (script 

activation) is automatic, based on pattern recognition, and is used to confirm or refute 

hypotheses (Charlin et al., 2007). Script activation guides the clinician assessing and 

interpreting information to formulate an appropriate diagnosis or treatment plan (Charlin 

et al., 2007). The SCT is based on the underlying key steps in the clinical reasoning 

process. Figure 3 shows the relationships between the main Clinical Reasoning Model 

and the SCT (Lubarsky et al., 2013). 
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Figure 3. Relationship between key steps in the clinical reasoning process and the 

format of SCT items. Reprinted from Lubarsky, S., Dory V., Duggan, P., Gagnon, R., & 

Charlin, B. (2013). Script concordance testing: From theory to practice: AMEE guide no. 

75. Medical Teacher, 35(3), p. 187. 

 

The first underlying key step in the clinical reasoning process is to identify patient 

cues, which are represented by the case scenario in the SCT. This step initializes script 

activation from previous experiences. The remaining three steps are represented in the 

“categorize for purpose of action” sub-model of the main model shown in Figure 4.  

The second step generates a hypothesis, presented in the SCT with a statement 

that infers to an initial hypothesis. Additional data collection represents the third step in 

the clinical reasoning process and is transferred to the SCT as a statement representing 

additional information that is presented upon further assessment. 
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Figure 4. Clinical Reasoning Process – Sub-model: Categorize for the purpose of action model. Reprinted with permission 

from http://www.edugenie.com/prc2015/index_en.php#HautPage
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The SCT data interpretation occurs between step three and step four in the 

clinical reasoning process. The fourth step in the clinical reasoning process includes 

evaluating (accepting or rejecting) the hypothesis.  

The examiner assigns a Likert-type numerical score (-2 to 2) in the SCT to 

represent the relationship between the hypothesis and additional data. The SCT items 

consist of an ambiguous or incomplete case or hypothesis with new data and a Likert-

type answering system (Deschênes et al., 2011). Each scenario vignette assigns 

meaning to the values (aka anchors) with a Likert-type score as shown in Figure 5.  

 

Figure 5. SCT Scenario Example. Reprinted with permission from Deschênes, M. F., 

Charlin, B., Gagnon, R., & Goudreau, J. (2011). Use of a script concordance test to 

assess development of clinical reasoning in nursing students. Journal of Nursing 

Education, 50(7), p. 383. 

 

The -2 score in this sample question denotes that the relevance of the new data 

is in contradiction of the hypothesis, whereas the score of 2 represents that the 

relevance of the new data is necessary in supporting the hypothesis. Students are then 

asked to consider the relevance of the new information on the initial hypothesis or 
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intervention and assign a score from the Likert-type items, which are referred to as the 

anchors (Deschênes et al., 2011). 

Scoring of the students’ SCT is determined by aggregate scoring of an expert 

panel. The scores from the expert panel are evaluated and the number of the responses 

to each question anchor recorded in the table. The anchors are assigned a numeric 

value in a Likert-type scale. Calculation of the points to be assigned to a student for a 

specific question is determined by the number of expert panel responses of the anchor 

divided by the expert panel modal response to that question. A sample grid for 

calculating credit for each item is outlined in Table 2 (University of Montreal, 2015).  

Table 2 

Sample Grid for Scoring SCT Items 

Anchors on SCT Question -2 -1 0 +1 +2 

Number of times anchor was 
chosen by a panel member 0 0 2 9 4 

Calculation based on modal 
answer 0/9 0/9 2/9 9/9 4/9 

Points attributed to examinee 
(aggregate score) 0 0 0.22 1.0 0.44 

 

In the sample grid, the modal response (9) for the expert panel (n = 15) was +1. 

The score for the student for the anchor 0 would be calculated as 2/9 (meaning that two 

of the expert panel chose 0, and 2 is divided by 9 [modal response] to give a score of 

0.22 to the students who chose 0). This calculation is performed for each anchor (-2 to 

+2) of each question. The student’s final score is determined by adding the aggregate 

scores achieved from each question with a minimum of 0 and a maximum of 92.  

Multiple studies in medicine have confirmed validity of the SCT in measuring 

clinical reasoning in medical students. For example, Lubarsky, Charlin, Cook, Chalk, & 
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van der Vleuten (2011) conducted a systematic literature review related to the SCT 

concerning construct validity that included studies indicated good internal consistency 

with a Cronbach’s alpha ranging from 0.70-0.90 for the entire tool. Content validity was 

attained for each SCT by using a minimum of two experts in the related field to develop 

the test items based on guidelines developed by Fournier, Demeester, and Charlin 

(2008). This systematic literature review by Lubarsky et al. (2011) incorporated study 

sample sizes from 30 to 200 and showed consistent results of SCT use in medical 

students from multiple cultures and languages. The replication, variety, and size of the 

samples suggest that the SCT research may be generalized to all medical students.  

Park et al. (2010) conducted a study to examine test-retest and concurrent 

validity. In this study, the SCT was administered to a group of medical students (n = 75) 

on multiple occasions (2-4 weeks apart). A panel of experts (n = 17) completed each 

SCT exam in order to compile an aggregate scoring system to determine student scores. 

These investigators concluded that test-retest validity was 0.76 (using the Lin 

Concordance Correlation coefficient with p < 0.001) and the SCT positively correlated 

with the Council of Resident Education in Obstetrics and Gynecology exam (r = 0.38, p = 

0.001) (Park et al., 2010).  

With evidence supporting the reliability and generalizability of the SCT in 

measuring clinical reasoning in medical students, Deschênes et al. (2011) identified that 

the SCT could be adapted and used to measure clinical reasoning in nursing students. 

Hence, these researchers developed the French-language nursing SCT using the 

guidelines presented by Fournier et al. (2008). Two nursing experts, who possessed 

good knowledge of the Watson’s Human Caring Model and held Master’s or Doctoral 

degrees, reviewed and approved the test items for content validity (Deschênes et al., 

2011). Dawson then translated the French nursing SCT into English so to replicate the 

2011 study by Deschênes et al. Dawson (2012) described the translation process of the 
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tool from French to English and indicated that a registered nurse, fluent in both 

languages, translated the test, which afterwards was sent to the original author and was 

reviewed and approved. Both the Deschênes et al. (2011) and Dawson et al. (2014) 

nursing studies used an expert panel of 12 to 13 members for aggregate scoring 

calculations. The results from both studies indicated that expert mean scores were 

higher than student scores, consistent with the results of the medical student studies 

(Dawson, 2012; Dawson et al., 2014; Deschênes et al., 2011). The NSSCT 

demonstrated internal consistency with a Cronbach’s alpha of 0.86 and 0.85 in both the 

French and English studies, respectively (Dawson, 2012; Deschênes et al., 2011). Thus, 

the psychometrics of the NSSCT demonstrated potential for the tool to be used for 

precisely measuring clinical reasoning in nursing students. No other studies were found 

that evaluated the NSSCT tool. Therefore, more research is needed to validate the 

NSSCT in the nursing student population and how this tool may be used to evaluate the 

effectiveness of instructional strategies such as the HFPS for enhancing clinical 

reasoning skills (Dawson, 2012; Dawson et al., 2014; Deschênes et al., 2011).  

Literature Gaps  

 Several gaps were found after reviewing the literature regarding simulation, 

clinical reasoning and the SCT. First, research has inconclusively shown how HFPS 

affects clinical reasoning in nursing students (Alinier, Hunt, & Gordon, 2004; Brannan et 

al., 2008; Dreifuerst, 2012; Forneris, 2015; Hicks et al., 2009; Howard, 2007; Kim & Kim, 

2015; Mok et al., 2016; Schlairet & Pollock, 2010; Schumacher, 2004; Zulkosky, 2012). 

Secondly, studies evaluating clinical reasoning or one of its components have not used a 

consistent tool to measure clinical reasoning (Dreifuerst, 2012; Jeffries, 2005). Without a 

consistent measurement tool, nursing educators are challenged when assessing the 

impact of teaching strategies and measuring nursing students’ clinical reasoning skills. 

Thirdly, the SCT has been used to measure clinical reasoning in medical students and 
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nursing students but has not been used to evaluate an instructional strategy (Dawson, 

2012; Dawson et al., 2014; Deschênes et al., 2011; Lubarsky et al., 2011). Thus, this 

study seeks to use the NSSCT to evaluate clinical reasoning skills before and after the 

use of three ill-defined, uncertain clinical problems (HFPS scenarios) in pre-licensure, 

BSN nursing students. 

Summary 

Clinical reasoning is a required skill for every nurse to provide safe and 

appropriate care to patients that develops over the course of one’s career. Experience 

provides the opportunity for nurses to develop scripts upon which they rapidly activate to 

quickly identify a problem and develop and implement a treatment plan for the patient 

(clinical reasoning). HFPS provides experience needed to develop scripts involving 

complex and uncertain patient problems. The NSSCT, based upon Script Theory, 

evaluates the clinical reasoning process of nursing students and nurses in complex and 

uncertain situations.  

Review of the literature revealed that simulation is a focus in educational 

research. Studies have evaluated student perceptions of simulation and the impact of 

simulation and debriefing on knowledge acquisition, clinical competence and critical 

thinking. Few studies have evaluated the impact of HFPS on clinical reasoning itself. 

Most of the studies investigating the impact of HFPS have used different measurement 

tools. The lack of a consistent measurement tool presents a challenge to nurse 

educators in analyzing HFPS research results. This study aims to: 1) evaluate the 

impact of HFPS on the clinical reasoning in BSN, pre-licensure nursing students using 

the NSSCT, and 2) evaluate if the NSSCT can detect precise differences in mean scores 

after an instructional strategy. The NSSCT shows promise in providing a solution to the 

dilemma of no consistent, nursing-specific clinical reasoning measurement tool.  
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Chapter 3: Methodology 

This chapter describes the identified research design, setting, population and 

variables, instruments, data collection and analysis procedures, protection of human 

subjects, and threats to validity for this research study. The results from this study were 

used to evaluate the impact of HFPS on the clinical reasoning skills (as measured by the 

NSSCT) of pre-licensure, BSN, first-semester, sophomore nursing students. 

Research Design 

 This study utilized a cross-over, two-by-three design that comprised one 

between-subject variable (group: control or experimental) and one within-subject 

variable (time: NSSCT 1, NSSCT 2, NSSCT 3) to evaluate the impact of HFPS on the 

clinical reasoning skills of pre-licensure, BSN, first-semester, sophomore nursing 

students. A crossover design was chosen so each group of participants would receive 

the same experiences but in a different sequence. Consequently, any HFPS effect that 

occurred within and between subjects would be due to which group and/or sequence the 

students were assigned (B. Jones & Kenward, 2014).  

Subjects.  A clinical expert panel (n = 10) was recruited to complete the consent 

forms, a demographic survey and the NSSCT. The expert panel’s NSSCT scores were 

analyzed to configure an aggregate scoring grid that was used to determine student 

scores on each item. The expert panel’s demographic information was analyzed using 

descriptive statistics. First-semester, sophomore, pre-licensure, BSN nursing students (n 

= 14) were recruited for the study from a southeastern university in the United States.  

Brief study proceedings. After an information session, a unique identifier was 

created by the students, consent forms were signed, and their demographic survey was 

collected by the principle investigator (PI). The demographic data was evaluated to 

determine study eligibility. If eligible, the participants were randomized into the Control 

and Experimental groups using the random assignment function in Microsoft Excel® 
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2016 (Microsoft Corporation, Redmond, WA). A total of 16 students consented to 

participate in the study; they were then randomized into Control (n = 8) and Experimental 

(n = 8) groups. Participants were notified of their eligibility status, group assignment, and 

schedule via the electronic mail (email) address written on their demographic survey.  

After the randomization process, a brief orientation about the study and 

simulation scenarios were given to the participants. Simulation orientation included a 

brief description of the expectations of the participants, the description and expected 

length of the pre-briefing sessions, scenario, and debriefing sessions. Emphasis was 

placed on explaining that the scenarios were more advanced compared to their previous 

simulation experiences, portraying more ill-defined, uncertain circumstances than 

simulation experiences in the standard curriculum.  

Due to attrition in the nursing program, only 14 students continued with the study 

after being randomly assigned to groups. The two groups contained six participants in 

the experimental group and eight participants in the control group. After orientation was 

completed, the first NSSCT (i.e., NSSCT 1) was administered to the 14 volunteer 

student participants. Once this NSSCT was completed, Phase 1 began that lasted 4 

weeks with the Experimental group participating in the three ill-defined, uncertain HFPS 

experiences (in addition to their regular curriculum). The Control group participated only 

in their regular curriculum experiences. Then both groups completed the second NSSCT 

(i.e., NSSCT 2) with Phase 2 beginning and lasting 4 weeks. In Phase 2, the Control 

group completed the three ill-defined, uncertain HFPS experiences (in addition to their 

regular curriculum) while the Experimental group continued in their regular curriculum 

experiences. Finally, both groups were given the third NSSCT (i.e., NSSCT 3). The PI 

facilitated all HFPS scenarios and debriefing sessions to insure procedure consistency 

during this study. Figure 6 illustrates the study protocol.  
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Figure 6. Detailed study protocol 

 

Rationales 

 The crossover, repeated measures design was chosen for this study to ensure 

equality among participants exposed to different experiences within and between groups 

(Polit & Beck, 2012). The Control group was scheduled to receive the intervention 

(HFPS simulations) after the NSSCT 2 examination to decrease the effect of resentful 

demoralization (Shadish, Cook, & Campbell, 2002). The NSSCT administrations were 

scheduled a minimum of two to three weeks apart to minimize testing effects of repeated 

administration of the same exam (Waltz, Strickland, & Lenz, 2010). Since clinical 
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reasoning is developed with clinical experiences, this study was scheduled at the 

beginning of the semester when students had minimal clinical experience and was 

completed by the middle of the same semester (Benner et al., 2008). However, some 

students began participating in clinical experiences during the final phases of the study. 

Due to the nursing program’s curricular design and student availability, the study was 

unable to be conducted when no clinical experiences were concurrently scheduled. The 

NSSCT was scheduled to be administered at three points in the study to 1) establish a 

baseline between groups, 2) compare the difference between groups after the 

experimental group completed the intervention, and 3) compare the difference after all 

groups complete the intervention. Approximately one week was allowed between the 

simulation experiences and administration of the next NSSCT examination to allow 

participant reflection and learning.  

Population and Variables 

Population. The population selected for this study was pre-licensure, BSN, first 

semester sophomore nursing students. This population was chosen because 1) other 

studies validating the NSSCT used first or second semester nursing students (Dawson, 

2012; Dawson et al., 2014; Deschênes et al., 2011), and 2) these nursing students had 

limited clinical experiences at this point in their nursing program. This study was 

conducted during the second half of the first semester of the sophomore year to 

minimize the participants’ clinical exposure and ensure general fundamental nursing 

concepts had been studied prior to taking the NSSCT. At this point in the nursing 

program shown in Table 3, the participants had completed the core education classes 

(e.g., Math, Sciences, English, etc.) and were enrolled in these nursing classes: 

Pathophysiological Concepts, Dosage Calculations, Introduction to Professional Nursing, 

Health Assessment and Foundational Skills (Spring semester, Year 2). Course 

descriptions for the BSN curriculum are listed in Appendix B (p. 90). 
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Table 3 

Bachelor of Science Nursing: Required Nursing Courses 

Year 2, Spring Semester 

Pathophysiological Concepts 
Dosage Calculations 
Introduction to Professional Nursing 
Health Assessment  
Foundational Skills (180 lab/clinical hours)  

Year 3, Fall Semester 

Pharmacology 
Adult Health Nursing I 
Behavioral Health Nursing 
Nursing Clinical I (180 lab/clinical hours) 

Year 3, Spring Semester 

Nursing Theory & Research 
Childrearing and Women’s Health Nursing 
Childrearing and Women’s Health Clinical (45 lab/clinical hours) 

Year 4, Fall Semester 

Gerontological Nursing 
Adult Health Nursing II 
Community and Global Health Nursing 
Nursing Clinical II (180 lab/clinical hours) 

Year 4, Spring Semester 

Principled Leadership in Healthcare 
Nursing Leadership & Management 
Leadership & Management Clinical (45 clinical hours) 
Clinical Informatics 
Senior Nursing Capstone Experience (180 clinical hours) 

 

Variables. The dependent variable in this study was the NSSCT score. The 

NSSCT score represented the level of clinical reasoning the participant possessed. The 

HFPS scenario experiences were the independent variables. The scenarios selected 

were published in SimChart® (2014; Elsevier Inc., New York, NY). Published scenarios 

were chosen since they have been peer-reviewed and tested prior to publication. The 

three scenarios used were 1) Confusion in Older Adult with Infection, 2) Heart failure, 
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Digoxin Toxicity, and Hypokalemia, and 3) Diabetes, Severe Acute Hypoglycemia. Each 

scenario had ill-defined problems and provided uncertain experiences. These scenarios 

were selected to expose the student participants to the more realistic uncertain 

complexity of clinical reasoning during patient care.  

Instruments 

The three instruments used for this study included the NSSCT, and two 

demographic surveys (one for the expert panel participants and one for the nursing 

student participants). The same version of the NSSCT was used for both the expert 

panel and student participants. 

Demographic Surveys. The expert panel demographic survey (Appendix C, p. 

96) included age, medical-surgical experience, educational level or degrees earned (and 

in what subject), race, and setting and role of clinical or academic practice. The results 

from the expert panel demographic survey were used to determine the eligibility for the 

study and provide data for further analysis. The student participant demographic survey 

(Appendix D, p. 97) included age, gender, race, simulation experience, healthcare work 

experience, nursing courses repeated, and educational background. The results from 

the student participant demographic survey were used to determine the eligibility for the 

study and provide data for further analysis.   

Nursing Specific Script Concordance Test. The NSSCT (Appendix E, p. 98) is 

a clinical scenario examination that measures clinical reasoning in uncertain conditions 

(Charlin, Roy, et al., 2000; Charlin, Tardif, & Boshuizen, 2000; Deschênes et al., 2011). 

The NSSCT contains 29 clinical scenarios with a total of 92 questions. The clinical 

scenario is presented, a hypothesis stated, further information given, and then the 

student must decide how the additional information relates to the hypothesis (Deschênes 

et al., 2011). The participants’ NSSCT scores were computed using an aggregate 

scoring system based on the scores from an expert panel of practicing nurse clinicians 
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or academicians (Charlin & van der Vleuten, 2004). The recommended composition of 

the expert panel includes practitioners with current clinical experience in the related field 

of study; i.e., nursing for this study (Fournier et al., 2008). The recommended size of the 

panel should be 10 to 20 members depending on whether high-stakes evaluation was 

used; more panel members are required for high-stakes evaluation (Gagnon, Charlin, 

Coletti, Sauv, & Van Der Vleuten, 2005). This study was not intended for high-stakes 

evaluation, so a panel of 10 members was recruited. 

 JotForm Services (JotForm Inc., San Francisco, CA) was used to administer the 

demographic surveys and NSSCT to the expert panel; the appropriate web site links to 

these items were to the expert panel participants via email. After the expert panel 

participants completed the NSSCT, the data was downloaded to determine the 

aggregate scoring grid. The NSSCT was administered to the student participants at 

three different points in time: at the initiation of the study, then following Phase 1, and 

after Phase 2. The NSSCT examinations were also administered to the student 

participants via JotForm Services in a proctored, computer classroom environment on 

the university campus. The PI proctored all student NSSCT examinations.  

Validity and reliability. The validity and reliability of the NSSCT had been 

established in two previous studies with nursing students. The two studies established 

an internal consistency with a Cronbach’s alpha of 0.86 and 0.85 in the French and 

English studies, respectively (Dawson, 2012; Dawson et al., 2014; Deschênes et al., 

2011). No other studies were found that used the NSSCT.  

Data Collection Process 

This section describes the data collection procedures used in this study including 

the sampling and recruitment methods, setting, simulation strategies, data analyses, 

threats to human subjects, and threats to validity.  
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Sampling method and recruitment. The following sections describe the 

participant samples, recruitment strategies, and inclusion/exclusion criteria for this study. 

Expert panel participants. A convenience sample of medical-surgical nurses in 

current clinical or academic practice in the southeast United States were recruited for 

participation in the expert panel. Recruitment techniques included distributing the expert 

panel flyer (Appendix F, p. 128) via email as well as bulletin board advertisements in the 

nursing program and with its clinical partners. Recruitment of the expert panel ended 

when 10 eligible members were successfully recruited for this study. The inclusion and 

exclusion criteria for the expert panel was:  

Inclusion criteria: 

• Have a minimum of 5 years’ experience in medical-surgical nursing 

• Minimum of a BSN degree 

• Reads, speaks, and understands English 

• Could provide informed consent 

• Practice in the southeast United States 

Exclusion criteria: 

• Not currently practicing medical-surgical nursing in the clinical or 

academic setting. 

• Practicing nursing outside of the southeast United States  

Student participants. A convenience sample of pre-licensure, BSN, first 

semester sophomore nursing students from a southeastern university in the United 

States were recruited to participate in this study. Recruitment strategies occurred during 

the Spring 2019 semester and included distribution of the participant recruitment flyer 

(Appendix G, p. 129) via university email and a recruitment meeting involving all 

students in the first-semester cohort. Using G*power software (version 3.1.2), an a priori 
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power analysis indicated a sample size of 42 subjects (21 in each group) for alpha of 

0.05, power of 0.95, and effect size of 0.30 (Buchner, Erdfelder, Faul, & Lang, 2009). A 

second a priori power analysis indicated 32 (16 in each group) subjects would be 

required with an alpha of 0.05, power of 0.95, and effect size of 0.50. Hence, a projected 

sample size of 32 to 42 participants was determined to be enough for this study to 

demonstrate the impact of HFPS on clinical reasoning. This projected sample size was 

consistent with the sample sizes (30 and 48 nursing students) used in two prior studies 

(Dawson, 2012; Dawson et al., 2014; Deschênes et al., 2011). However, recruitment 

ended with 16 participants because no additional students were available at the 

university who met the study criteria. The following inclusion and exclusion criteria for 

the student participants included: 

Inclusion criteria: 

• Have met the requirements of admission to the nursing program  

• Reads, speaks, and understands English 

• Can provide informed consent 

Exclusion criteria: 

• Have any licensure, certification or degree in a healthcare related field (i.e., 

Licensed Practical Nurse, Emergency Medical Technician, Paramedic, or 

Respiratory Therapist), excluding Basic Life Support/CPR or Certified 

Nursing Assistant.  

• Have repeated a nursing course due to failure or withdrawal. 

Setting 

Expert panel participants. As previously described, the Demographic Survey 

and NSSCT examination for the expert panel were both administered via an online 
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platform using JotForm Services. Respondents for the expert panel were in two states 

located within the southeast portion of the United States. 

Student participants. The student participant portion of the study was 

conducted in a traditional, pre-licensure, BSN university-based program located in the 

southeastern portion of the United States. The three HFPS scenarios were part of the 

participants’ curriculum and facilitated by the PI to ensure consistency. The simulation 

experiences were conducted in a simulation laboratory on campus. The NSSCT 

examinations for the student participants were administered in a proctored computer lab 

on campus using JotForm Services; the PI proctored all NSSCT examinations. The 

demographic survey and NSSCT responses were tracked using an anonymous, eight-

character identifier created by the participants using the same instructions as the expert 

panel participants.  

Data Collection 

This section describes the data collection procedures for the expert panel and 

student participants. 

Expert panel participants. As previously described, the demographic survey 

and NSSCT were administered to the expert panel of professional nurses during the 

Spring 2018, Summer 2018, Fall 2018, and Spring 2019 semesters. Each expert panel 

participant in the study was sent a recruitment email that included the website addresses 

for the JotForm demographic survey and NSSCT. The expert panel completed an online 

web-based consent form (first page of the demographic survey), the demographic 

survey (Expert Panel member version; Appendix C, p. 96), and instructions for SCT and 

sample question (Appendix E, p. 98). The expert panel members were expected to 

complete these items in approximately two hours as shown in Table 4.  
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Responses to the demographic survey and NSSCT were tracked by the PI using 

an anonymous, eight-character identifier created by the expert panel participants per 

these instructions: 

1. First 3 letters of mother’s MAIDEN name (Smith = smi) 

2. Two-digit DAY of birth (if born on 7th day of month = 07) 

3. First 3 letters of Make of first car (Ford = for) 

Example: Unique ID for examples above = smi07for  

Table 4 

Time Commitment Table 

Participants Activity 
Time 

requirement  
per activity 

Total time 
requirement 

Students Orientation Session 
• Informed consent 
• Sign consent 
• Demographic survey 
• Study orientation 

SCT examinations 
 

2-3 hours 
 
 
 
 

1.5 hours x 3 
 

7.5 hours 

Expert Panel Consent forms/Instructions 
Demographic survey 
SCT examination 

0.25 hours 
0.25 hours 
1.5 hours 

2 hours 

 

Student participants. The student participants were required to attend a 

recruitment session to explain the study, sign consent forms, complete the demographic 

survey, and participate in a simulation orientation session. The time commitment for the 

student participants (Table 4) was explained to the student participants during the 

recruitment session. The participants were given a weblink for the informed consent (on 

the first page of the demographic survey) and demographic survey itself (Appendix D, p. 

97). An eight-digit identifier was created by each participant (using the same instructions 

as for the expert panel). After answering participant questions, the consent forms were 

signed, instructions given, and the demographic surveys completed. Participant eligibility 
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for each student was determined by the PI after reviewing the demographic survey and 

assessing the inclusion and exclusion criteria. Participants were notified of eligibility 

status via email. 

The participants were randomly assigned to the Experimental group and Control 

group as previously described. The NSSCT 1 examination was administered one week 

after determining students’ eligibility. The web link for each NSSCT examination included 

the web-based consent, instructions for the SCT and a sample question (Appendix E, p. 

98). Subsequent NSSCT data were collected on campus as per the study protocol 

shown in Figure 6 (p. 49) and study design in Figure 1 (p. 16). Students completed each 

NSSCT examination in one sitting and were not allowed to access these examinations 

outside of the proctored environment.  

Participants’ demographic survey results and NSSCT scores were tracked using 

the unique identifier. All regulatory, participant, and expert panel data were de-identified 

and stored on the secure university research drive issued to the PI. All data will be 

retained for a minimum of three years.  

Simulation Strategies. The following strategies are described in the following 

paragraphs that were used to conduct the simulation experiences: HFPS scenarios, 

debriefing, and standard curriculum.  

High fidelity patient simulation.  Students were randomly assigned to groups 

of up to four members to complete each simulation experience. The three to four 

students in each group were assigned the roles of primary nurse, secondary nurse, 

medication nurse, and resource/documentation nurse. All students in each group 

participated in the scenario and functioned as a team. Simulation preparation materials 
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(including patient information) were posted in their learning management system by the 

course instructor at least one week ahead of the simulation experience 

Simulation sessions were video recorded for use during debriefing to allow 

students to review and reflect on the scenario. Table 5 describes the three HFPS 

scenarios used in this study: 1) Confusion in Older Adult with Infection, 2) Heart failure, 

Digoxin Toxicity, and Hypokalemia, and 3) Diabetes, Severe Acute Hypoglycemia.  

Table 5 

Scenario Summary 

Scenario  
Name Content Purpose Brief Patient 

Description 

Bernadette 
Jackson 

Confusion in 
older adult with 
urinary tract 
infection 

Provide students with an 
opportunity to assess, plan, 
prioritize, and implement 
nursing care for an older 
adult patient experiencing 
confusion related to a 
urinary tract infection 

85-year-old female 
with polypharmacy-
related dehydration 
and urinary retention, 
admitted to hospital 
for monitoring, 
rehydration, and 
intravenous 
antibiotics; patient 
experiences acute 
confusion related to a 
urinary tract infection 

Keola 
Akana 

Heart failure, 
digoxin toxicity, 
hypokalemia 

Provide students with an 
opportunity to assess and 
manage medication 
administration for an older 
adult patient with heart 
failure who is experiencing 
digoxin toxicity 

70-year-old male 
admitted for heart 
failure exacerbation 
who experiences 
digoxin toxicity, 
hypokalemia, and 
hypotension  

Arthur 
Harris 

Diabetes, 
severe acute 
hypoglycemia 

Provide students with an 
opportunity to assess and 
manage care for a patient 
who is found unresponsive 
resulting from acute 
hypoglycemia 

59-year-old male with 
diabetes, admitted for 
infected sacral ulcer; 
experiences acute 
hypoglycemia and is 
found unresponsive 
with intravenous line 
pulled out 
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Each HFPS scenario presented a patient with an ill-defined, uncertain medical 

disorder in which the student participants were unlikely to have been exposed to in either 

the simulation or clinical setting during their standard curriculum. Each scenario required 

the student to assess and identify the condition and use advanced clinical decision-

making processes in planning the patient’s care. See Appendix H (p. 130) for the 

specific outlines and algorithms of each scenario. 

Debriefing. A structured and reflective debriefing approach was used since 

debriefing is a critical learning aspect of the simulation experience, (Dieckmann, Molin 

Friis, Lippert, & Ostergaard, 2009; INACSL Standards Committee, 2016a). The groups 

of three to four students who completed the simulation scenario were immediately 

debriefed after each one in a private room. Staying consistent with usual simulation 

processes, each simulation session was video recorded for playback and discussion 

during debriefing. The PI probed students with the recommended questions from each 

phase of the GAS model (Table 1, p. 33), which structures the debriefing session in a 

simple, three-step format to maintain consistency (Phrampus & O'Donnell, 2013).  

Data Analysis 

Expert panel participants.  An expert panel was recruited to complete a 

demographic survey and the NSSCT exam prior to conducting the student portion of the 

study. The expert panel demographic surveys were analyzed using descriptive statistics. 

The expert panel NSSCT responses were analyzed to develop the aggregate scoring 

grid (Appendix I, p. 146) for the participant NSSCT scores.  

Student participants. This study utilized a cross-over, two-by-three design that 

comprised one between-subject variable (group) and one within-subject variable (time). 

Group was coded as a nominal variable, with 1 representing the control group and 2 the 

experimental group. Time was numerically coded as a categorical variable, denoted as 

1, 2, 3 with NSSCT 1 as the reference category. Data were analyzed to address the 



HFPS AND CLINICAL REASONING 

61 

specific aims of this study: 1) Determine whether teaching with HFPS scenarios with ill-

defined, uncertain clinical problems improved the clinical reasoning skills of sophomore, 

pre-licensure, BSN nursing students as measured by the NSSCT, and 2) Determine 

whether the NSSCT detected a significant difference in mean NSSCT scores before and 

after the HFPS scenarios. Thus, NSSCT scores for the three time points (NSSCT 1, 

NSSCT 2, and NSSCT 3) were analyzed using IBM® SPSS® Statistics version 25 (2017; 

IBM Corporation, Armonk, NY) software package, specifically the Generalized 

Estimating Equation (GEE) Repeated Measures technique. The GEE analysis was 

chosen because it allowed for analysis of repeated measures without requiring an 

independence assumption. Instead, the GEE statistical technique allowed the PI to 

specify various types of correlation structures among the repeated measures. 

Furthermore, GEE is robust to group size differences (Twisk, 2003). 

The Exchangeable Correlation Structure was chosen for analyzing the data in 

this study because it is robust to violations of compound symmetry (unlike an analysis of 

variance [ANOVA]). The Interaction Effects Model was also used because it created the 

highest-level interaction for all variables. Data were analyzed to address between group 

differences due to instruction method (HFPS and Standard Curriculum) and within group 

differences over time (NSSCT 1, 2 and 3). Interactions between group and time permit 

tests of differential change by group over time such that the following model was tested: 

 

NSSCT = b0 + b1(Time2) + b2(Time3) + b3ε + b4(Time3 x Group) + b5(Time2 X Group). 

 

The demographic surveys were analyzed using descriptive statistics and not the GEE 

analysis since this demographic data were not related to the research hypotheses.  
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Protection of Human Subjects 

This study was approved by the internal review boards at both the PI’s and 

student’s universities. An approved informed consent document that complied with the 

United States Public Health service was given to – and signed by - all participants 

(Shadish et al., 2002). The participants were able to withdraw from the study at any time. 

A significant pitfall of this study was the vulnerability of nursing students. Nursing 

students often believe that they cannot decline study participation without consequences 

affecting grades or progression in the nursing program. Information regarding the study 

and the informed consent included clear explanations that participation (or lack thereof) 

would not affect the grades or progression of the student. The PI was not a faculty 

member at the university where the study was conducted. No further risks for students 

were identified during the study.  

Threats to Validity 

 The potential threats to validity pertaining to this study included testing effects, 

sample size and type, varied clinical experiences among students, resentful 

demoralization, carryover effects and attrition. The first potential threat to validity was the 

testing effect of using repeated testing measures. Repeatedly administering the NSSCT 

examination required a minimum of two-to-three-week separation to decrease the 

likelihood of a testing effect (Shadish et al., 2002; Waltz et al., 2010). A second potential 

threat included the use of a small convenience sample. The projected sample size (32-

42 students) used in this study was consistent with the published literature concerning 

the NSSCT (Dawson, 2012; Dawson et al., 2014; Deschênes et al., 2011). However, 

only 14 students completed this study. Consequently, this small, convenience sample 

did not represent first-semester nursing students in traditional BSN programs across the 

United States (Polit & Beck, 2012; Shadish et al., 2002). A third potential validity threat 

to this study included the varying clinical experiences of the students. Clinical reasoning 
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is developed through clinical experience, so any clinical experiences (simulated or 

actual) may affect the clinical reasoning skills of the study participants (Benner et al., 

2008). The potential for carryover effects also existed with the participants unable to 

“unlearn” reasoning developed from prior clinical problems (simulated or actual) 

experienced during this study. Therefore, this study was conducted early in curriculum to 

limit the students’ exposure to clinical experiences until the study was completed.  

Another potential treat to validity was the risk for resentful demoralization and 

subject effect. Resentful demoralization occurs when the control group feels they are not 

receiving the same advantages as the experimental group, which may result in untruthful 

or inaccurate responses to the NSSCT questions (Shadish et al., 2002). Utilization of a 

cross-over study design assisted in reducing the effects of resentful demoralization and 

subject effect because both groups participated in the same experiences, just in a 

different sequence (B. Jones & Kenward, 2014; Shadish et al., 2002). A fifth validity treat 

included participant attrition. This study was planned to occur over approximately eight 

weeks, requiring a time commitment of eight hours over four different meetings. Nursing 

students often juggle many demands for their time, so the potential for a participant to 

drop out was high. This PI offered the participants a small incentive (a novelty gift with 

each NSSCT worth less than $5) and an appreciation luncheon (after the last NSSCT 

administration) to encourage completion of the study. 

Summary 

Nurse educators are expected to prepare clinically competent nurses who enter 

nursing with a level of clinical reasoning that will allow them to appropriately care for 

patients. Since clinical reasoning skills are developed over the course of a nurse’s 

career, a challenge exists to measure the development of clinical reasoning skills. 

HFPS has been used as a teaching strategy to expose students to clinical experiences 

without endangering patient safety. However, the impact of HFPS on the development 
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of clinical reasoning skills is unknown due to inconsistent measurement tools used in 

previous studies. The purpose of this study was to investigate the impact of HFPS on 

the clinical reasoning skills of undergraduate nursing students. This study aimed to 1) 

determine whether teaching with HFPS scenarios with ill-defined, uncertain clinical 

problems improves the clinical reasoning skills of pre-licensure, BSN, first semester, 

sophomore students as measured by the NSSCT and 2) determine whether the NSSCT 

precisely detects a significant difference in NSSCT mean scores before and after HFPS 

scenarios with ill-defined, uncertain clinical problems.  
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Chapter 4: Results 

The purpose of this study was to examine the impact of HFPS on the clinical 

reasoning skills of pre-licensure BSN students. This chapter presents the description of 

the participants and statistical analysis of the data pertaining to the specific aims and 

their associated hypotheses.  

Description of the Samples 

The following discussion describes the results of the two samples used in this 

study: the expert panel participants (n = 10) and the student participants (n = 14). 

Expert panel. A total of 19 southeastern United States nurses enrolled in the 

study. However, only 10 respondents met the eligibility criteria and completed the expert 

panel NSSCT. The demographic information concerning these 10 respondents are 

described in Table 6. The expert panel respondents were all female with a majority of 

them white (80%) and holding a Master’s degree (70%). The mean age of the expert 

panel was 46.8 years with a range from 27 to 66 years. They had a mean of 19.4 years 

of clinical nursing experience that ranged from 5 to 40 years. 

Table 6 

Expert Panel Demographic Information 

Expert 
Panel n Mean 

Age n (Race) n (Education Level) Mean Years’ 
Experience 

 10 46.8 
8 (White) 
1 (African American) 
1 (Hispanic/Latino) 

7 (Master's degree) 
3 (BSN degree) 19.4 

 

The NSSCT expert panel results revealed a Cronbach’s alpha of 0.47, which was 

inconsistent with the previous two published NSSCT studies (0.86 and 0.85; Dawson et 

al., 2014 and Deschênes et al., 2011, respectively). The lower Cronbach’s alpha 

obtained in the current study implies that the reliability of the expert panel was 
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questionable. The NSSCT item responses from the expert panel were evaluated for 

each of the 92 questions as described in Chapter 3. The point calculation assigned to 

the students for a specific question item was determined by the number of expert panel 

responses for an item divided by the expert panel modal response to that question. The 

scoring grid for the 92 items that was used to calculate student participant scores is 

presented in Appendix I (p. 146).  

Student participants. Sixteen students were consented for this study. Students 

were randomly assigned to either the Control group (n = 8) or the Experimental group (n 

= 8). Two students withdrew from the study before completing the first NSSCT, leaving 

an uneven size comparison for the Control (n = 8) and Experimental (n = 6) groups. 

Table 7 shows the demographic information for the 14 students who completed the 

study. The student participants were predominantly white females (79% and 86%, 

respectively) with ages ranging from 20 to 37 years.  

Table 7 

Student Participant Demographic Information 

Group n Mean Age n (Race) n (Gender) 

Control 8 24.29 6 (White) 
2 (African American) 

6 (Female) 
2 (Male) 

Experimental 6 23.5 5 (White) 
1 (African American) 

6 (Female) 

 

Findings 

This study aimed to evaluate the impact of HFPS on clinical reasoning skills in 

pre-licensure, sophomore BSN students. The overall results and findings related to each 

specific aim and its associated hypothesis(es) are now presented. 
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Overall Analysis. Figure 7 shows the frequency distribution of the overall mean 

NSSCT scores were essentially normally distributed in both groups with the 

Experimental group exhibiting higher mean scores. 

 

 

 
 
Figure 7. Frequency distribution of scores by group. 

 

Table 8 shows the comparisons of the mean NSSCT scores for the two groups. 

The Control group’s overall NSSCT scores ranged from 48.0 to 64.6 with a mean of 

56.542 (SD = 4.3817). The Experimental group had a higher overall mean NSSCT score 

(M = 58.406, SD = 5.4429) that ranged from 48.0 to 69.6. Mean NSSCT scores were 

higher for the Experimental group on all three exams compared to the Control group. 
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Table 8 

Mean NSSCT Scores 

Time Group n Mean 
Standard 
Deviation 

Minimum Maximum 

NSSCT 1 Control  8 55.488 3.9208 49.0 62.0 
Experimental  6 58.383 6.1281 51.4 69.6 
Total 14 56.729 4.9933 49.0 69.6 

NSSCT 2 Control  8 57.863 5.5420 48.0 64.6 
Experimental  6 59.433 4.6766 52.0 65.7 
Total 14 58.536 5.0597 48.0 65.7 

NSSCT 3 Control  8 56.275 3.6947 51.0 62.3 
Experimental  6 57.400 6.2306 48.0 67.5 
Total 14 56.757 4.7555 48.0 67.5 

Total Control 24 56.542 4.3817 48.0 64.6 
Experimental  18 58.406 5.4429 48.0 69.6 
Total 42 57.340 4.8914 48.0 69.6 

Note. Dependent Variable: Scores; Model: (Intercept), Time, Group (C or E), Time * Group (C or 
E); C = control group; E = experimental group 

 

The graph in Figure 8 further illustrates the relationship between mean NSSCT 

scores over time for each group. Incongruously, the mean NSSCT scores decreased for 

both groups between NSSCT 2 and NSSCT 3. 

Figure 8. Mean NSSCT scores by time and group  
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GEE Analysis. The GEE Model analysis was used to evaluate each specific aim 

and associated hypotheses. As shown in Table 9, the analysis revealed no statistical 

difference (p = 0.270, df = 1) between the NSSCT mean scores of the Control group and 

Experimental group.

 Table 9 

GEE Analysis Results 

Parameter B Std. Error 

Hypothesis Test 

Wald 
Chi-

Square df Sig. 
(Intercept) 55.488 1.2967 1831.145 1 .000 
[Time=3] .788 1.1506 .468 1 .494 
[Time=2] 2.375 1.3646 3.029 1 .082 
[Group (C or E)=2] 2.896 2.6262 1.216 1 .270 
[Time=3] * [Group (C or E)=2] -1.771 3.3379 .281 1 .596 
[Time=2] * [Group (C or E)=2] -1.325 2.8385 .218 1 .641 

Note: Dependent Variable: Scores; Model: (Intercept), Time, Group (C or E), Time 
* Group (C or E); C = Control; E = Experimental 
 

Specific Aim 1.  This specific aim determined whether teaching with HFPS 

scenarios containing ill-defined, uncertain clinical problems improved the clinical 

reasoning skills of pre-licensure, BSN, first semester, sophomore students as measured 

by the NSSCT. This specific aim was evaluated by using this hypothesis: 

Hypothesis 1. The mean NSSCT scores are significantly higher in pre-licensure, 

BSN, first semester, sophomore students after participating in HFPS scenarios in 

addition to the standard curriculum than before participating in this intervention. This 

hypothesis was evaluated by analyzing NSSCT 2 and NSSCT 3 mean scores of all 

participants. As seen in Table 9, no significant difference (p = 0.494, df = 1) was found 

between the mean scores for NSSCT 1 and NSSCT 3, thus rejecting this hypothesis.  

Specific Aim 2.  The second specific aim determined whether the mean NSSCT 
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score detected a significant difference before and after three HFPS scenarios with ill-

defined, uncertain clinical problems. This specific aim was evaluated using two 

hypotheses: 

Hypothesis 2A.  The mean NSSCT scores after the second examination would 

be significantly higher in the Experimental group than in the Control group. This 

hypothesis was evaluated by using the interaction between NSSCT 1 and NSSCT 2 by 

group. As shown in Table 9, no significant difference (p = 0.641, df = 1) was found with 

the mean scores for NSSCT 1 and NSSCT 2 NSSCT between the Control and 

Experimental groups, thus rejecting this hypothesis. 

Hypothesis 2B. The mean scores after the third administration of the NSSCT 

will be significantly different between the Experimental group and the Control group. The 

results shown in Table 9 found no statistical differences (p = 0.596, df = 1) in mean 

NSSCT scores after NSSCT 3 between Control and Experimental groups, thus rejecting 

this hypothesis.  

Results Summary 

Data analysis of this study revealed no statistical support for the three 

hypotheses. Hypothesis 1 predicted that the mean NSSCT scores would improve after 

participation in three HFPS scenarios in all participants. No statistical differences (p = 

0.494, df = 1) were found to support this hypothesis. Hypothesis 2A predicted that the 

Experimental group mean NSSCT scores would be higher than the Control group 

NSSCT mean scores at the second NSSCT administration. There were no significant 

findings (p = 0.641, df = 1) to support this hypothesis. Hypothesis 2B predicted that the 

mean NSSCT scores of the Experimental group and the Control group would be 

significantly different at the third NSSCT administration. This hypothesis also was not 

supported. No statistically significant (p = 0.596, df = 1) group differences were found.  



HFPS AND CLINICAL REASONING 

71 

Chapter 5: Discussion  

Nursing faculty are expected to graduate clinically-competent nurses possessing 

adequate clinical reasoning skills to provide safe and appropriate patient care (Jeffries, 

2005). Graduate nurses frequently have difficulty using effective clinical reasoning skills 

due to their inconsistent and limited patient experiences. The lack of well-developed 

clinical reasoning skills potentially threatens patient safety by increasing medication 

errors, patient falls, and delay of care or treatment (Saintsing et al., 2011). Nursing 

educators are also faced with the challenges of limited clinical placement sites and 

preceptors (del Bueno, 2005). While the use of HFPS as an adjunct to clinical 

experiences may be a solution, previous studies have shown limited evidence that HFPS 

improves clinical reasoning in nursing students (Booth & McMullen-Fix, 2012; Brannan 

et al., 2008; Hicks et al., 2009; Hoffmann et al., 2007; Howard, 2007; Kaddoura, 2010; 

Lasater, 2007a; Ravert, 2008; Schlairet & Pollock, 2010; Schumacher, 2004; Zulkosky, 

2012). A variety of tools have been used to measure clinical reasoning (or one of its 

components). However, many of these tools were not nursing-specific and used well-

defined clinical problems with clear goals and solutions (Booth & McMullen-Fix, 2012; 

Brannan et al., 2008; Charlin & van der Vleuten, 2004; Dreifuerst, 2012; Forneris, 2015; 

Hicks et al., 2009; Hoffmann et al., 2007; Howard, 2007; Jeffries, 2005; Kaddoura, 2010; 

Lasater, 2007a; Ravert, 2008; Schlairet & Pollock, 2010; Schumacher, 2004; Zulkosky, 

2012). Without a consistent, nursing-specific tool, exploration of the effects of HFPS on 

clinical reasoning skills is challenging. Thus, the NSSCT is a validated, nursing-specific 

tool measuring clinical reasoning in uncertain, ill-defined situations, was used for this 

study (Charlin & van der Vleuten, 2004; Dawson, 2012; Dawson et al., 2014). 

This chapter further discusses the results presented in Chapter 4 and the 

conclusions made from the data analysis. Limitations of the study, implications for 

nursing, and recommendations for further research are also presented. 
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Purpose 

The purpose of this study was to examine the impact of HFPS simulation on the 

clinical reasoning skills of pre-licensure BSN students. The NSSCT was used to 

measure clinical reasoning skills of pre-licensure BSN students to address the following 

specific aims and hypotheses. 

Discussion of Results 

This section further explains the results of the data analysis from this research 

study as they relate to the specific aims and hypotheses presented in Chapter 1. 

Inferences are discussed related to the lack of statistical significance of the results.  

Specific Aim 1. The first specific aim addressed whether teaching with HFPS 

scenarios with ill-defined, uncertain clinical problems improved the clinical reasoning 

skills of pre-licensure, BSN, first semester, sophomore students as measured by the 

NSSCT. This specific aim was evaluated using Hypothesis 1. 

 Hypothesis 1. The first hypothesis predicted that the mean NSSCT scores 

would be significantly higher in pre-licensure, BSN, first semester, sophomore students 

who participated in HFPS scenarios in addition to the standard curriculum (Experimental 

group) compared to those students who only participated in the standard curriculum 

(Control group). The rejection of this hypothesis inferred that the educational intervention 

(HFPS) did not significantly change the mean NSSCT scores over time (between 

NSSCT 1 and NSSCT 3) in this sample of student participants. 

Specific Aim 2.  The second specific aim addressed whether the NSSCT 

detected a significant difference in NSSCT mean scores before and after three HFPS 

scenarios with ill-defined, uncertain clinical problems.  

Hypothesis 2A.  Hypothesis 2A predicted that the mean scores after the second 

administration of the NSSCT will be significantly higher in the Experimental group than in 

the Control group. The mean NSSCT scores of the Experimental group were expected 
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to be higher than the mean NSSCT scores of the Control group after the three HFPS 

scenarios. However, no statistically significant group difference in mean NSSCT scores 

were found with this sample of nursing students. This finding suggests that the 

educational intervention (HFPS) did not improve the clinical reasoning skills of the 

Experimental group (after completing the HFPS scenarios plus standard curriculum) 

compared with the Control group (after participating in the standard curriculum alone). 

Hypothesis 2B. Hypothesis 2B predicted that the mean scores after the third 

administration of the NSSCT will be significantly different between the Experimental 

group and the Control group. Data analysis found no statistical difference with the mean 

NSSCT scores between the Control and Experimental groups after the third NSSCT 

administration. The mean NSSCT scores were expected to be similar between the 

Experimental group and Control group since both groups had participated in both the 

standard curriculum and the HFPS scenarios. However, the data analysis did support 

this notion, ultimately accepting the null hypothesis. 

Limitations of the Study 

This section presents and discusses the limitations noted in this study. 

Limitations include sample size, test/retest reliability and history. 

Sample. The expert panel sample used for aggregate scoring was a 

convenience sample of expert medical-surgical nurses in current clinical or academic 

practice in a concentrated geographical area (southeast United States) and who may not 

represent all medical/surgical nurses’ answers on the NSSCT. The student participant 

sample was a convenience, homogenous, small (n = 14) sample that may not reflect 

changes in NSSCT mean scores over time in a larger, heterogeneous sample (Polit & 

Beck, 2012; Shadish et al., 2002). A priori sample size estimated for this study was a 

minimum of 44 participants. This study was unable to recruit and retain the minimum 

estimated sample size. 
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Test/retest reliability. The NSSCT was long (92 items) and test fatigue may 

have played a role in the insignificant findings. Participants took the same tool (NSSCT) 

three times, three weeks apart. Memory of the initial NSSCT administration may have 

influenced their answers on the second and third administrations (Polit & Beck, 2012). 

The third NSSCT administration also took place the week before final exams and 

participants may have answered the questions haphazardly without thought and 

consideration (Polit & Beck, 2012). 

History. Students were participating in clinical experiences while participating in 

this study. Clinical experiences and the development of clinical reasoning from those 

experiences could not be controlled due to the curricular structure of the nursing 

program. Taking care of patients in the hospital setting may improve clinical reasoning 

skills and affect the scores on the subsequent NSSCT examinations, making causal 

inference in this study questionable (Polit & Beck, 2012). 

Cross-sectional repeated measures design. This study had a cross-sectional, 

repeated measures design that occurred over eight weeks and may not have reflected 

the full development of clinical reasoning skills in this sample of nursing students. 

Clinical reasoning skills in nursing develop over time during an individual’s academic 

preparation and career (Murphy, 2004; Simmons et al., 2003) 

The limitations discussed above may account for the statistically insignificant 

findings in this study. Future recommendations to decrease these limitations in a 

repeated study will be discussed later in this chapter.  

Implications for Nursing Education 

Although the findings in this study did not show any statistical significance, this 

study has implication for nursing education. This study may serve as a foundational one 

in the nursing simulation research arena to explore the impact of HFPS on clinical 

reasoning. INACSL has identified ten priority research areas, three of which are 
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specifically related to this study: 1) measurement of higher order thinking (e.g. clinical 

reasoning), 2) evaluation methods, and 3) validity and reliability of instruments (INACSL, 

2019a). This study was designed to measure clinical reasoning skills before and after 

three HFPS experiences, using a measurement tool that had not been used to evaluate 

any teaching strategy, which addressed three of INACSL priority research areas. 

Recommendations for Further Research 

This section discusses recommendations for further research and modifications 

for a repeated study. Topics for further research or a repeated study include sample 

size, multisite locations, population, and measurement. More discussion on these topics 

is presented in the following paragraphs. 

Sample size and composition play a significant role in providing reliable data. 

This study should be repeated with larger, more heterogeneous, samples and at multiple 

sites in order to provide enough data to determine whether a difference in scores and 

groups is statistically significant (Polit & Beck, 2012).  

The NSSCT is an extensive, 92-item examination and may be too lengthy to 

acquire accurate and thoughtful answers with multiple administrations. Methods to 

increase testing reliability may include using a shorter tool. However, at the development 

of this study, there were no tools available specific to nursing that measured clinical 

reasoning. A shorter tool may need to be developed to prevent participants from 

becoming bored and answering haphazardly (Polit & Beck, 2012). Scheduling the 

NSSCT during a time when students have less stress (i.e., not around final exams) may 

also increase the reliability of the participant’s answers. 

This study focused only on pre-licensure BSN students. If a significance 

difference between first and third NSSCT scores and/or student groups had been found, 

comparison with other pre-licensure populations (associate degree nurses or clinical 

nurse leaders) could have been considered for exploration. Should this study be 
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repeated, recommendations to improve the validity and reliability need to be 

implemented. For example, larger heterogeneous samples, a shorter measurement tool, 

and comparison with other pre-licensure samples need to be considered. 

Conclusion 

This study evaluated the impact of HFPS on clinical reasoning of pre-licensure, 

BSN students. Two specific aims were used to guide this study. The first specific aim 

addressed whether teaching with HFPS scenarios with ill-defined, uncertain clinical 

problems improved the clinical reasoning skills of pre-licensure, BSN, first semester, 

sophomore students as measured by the NSSCT. This specific aim was evaluated by 

the following hypothesis: the mean NSSCT scores would be significantly higher in pre-

licensure, BSN, first semester, sophomore students who participate in HFPS scenarios 

in addition to the standard curriculum (Experimental group) compared to those students 

who only participate in the standard curriculum (Control group). No statistical differences 

were found in NSSCT mean scores after participants completed three HFPS scenarios. 

The second specific aim examined whether the NSSCT detected a significant 

difference in SCT mean scores before and after three HFPS scenarios. This specific aim 

was evaluated using two hypotheses. Hypothesis 2A predicted the mean scores after 

the second administration of the NSSCT would be significantly higher in the 

Experimental group than in the Control group. No statistically significant difference was 

found between the Control group and Experimental group after the second NSSCT 

administration. Hypothesis 2B posited that the mean scores after the third administration 

of the NSSCT will be significantly different between the Experimental group and the 

Control group. There were no statistical differences found in mean scores between 

groups after the third NSSCT administration.  

This study did not reveal any significant statistical data related to the impact of 

HFPS on clinical reasoning skills of pre-licensure BSN students. However, with sampling 
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and measurement modifications, a repeated study may have the potential to address 

nursing simulation research gaps identified by INACSL. 
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Appendix A: INACSL Standards of Best Practice: SimulationSM  

Standard Description 
Simulation Design This standard explains the criteria to create simulation 

experiences that meet identified learning objectives and 
optimize achievement of expected outcomes. Eleven criteria 
with required elements are presented to meet this standard 
(INACSL Standards Committee, 2016g). 

Outcomes & 
Objectives 

This standard presents criteria for developing measurable 
objectives that are designed to achieve expected outcomes. 
Two criteria with required elements are given to meet this 
standard (INACSL Standards Committee, 2016c). 

Facilitation This standard discusses the criteria and methods to conduct 
simulation experiences based on the participant’s learning 
needs; this standard also includes specifics regarding the 
responsibilities and qualifications of the facilitator. Five criteria 
with required elements are discussed to meet this standard 
(INACSL Standards Committee, 2016b). 

Debriefing This standard presents five criteria with required elements to 
facilitate a planned debriefing session designed to improve 
future clinical performance (INACSL Standards Committee, 
2016a). 

Participant Evaluation This standard discusses the requirement of participant 
evaluation, whether formative, summative, or high-stakes 
evaluation. Four criteria with required elements to meet this 
standard are presented (INACSL Standards Committee, 
2016d). 

Professional Integrity This standard discusses the required clinical behaviors and 
conduct that is required for all participants and facilitators in 
simulation-based experiences. Four criteria with required 
elements to meet this standard are discussed (INACSL 
Standards Committee, 2016e) 

Simulation-
Enhanced-IPE 

This standard presents four criteria with required elements to 
guide the development and implementation if interprofessional 
“simulation-based experiences to achieve shared or linked 
objectives and outcomes” (INACSL Standards Committee, 
2016f, p. S34). 

Operations This standard identifies six criteria with required elements to 
ensure system and infrastructure that support and maintain 
daily operations (INACSL Standards Committee, 2017). 
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Appendix B: Course Descriptions BSN Program  

Year 2, Spring Semester 

Course 
Number 

Course Name Course Description 

NURS 2XX      Pathophysiological 
Concepts 

“This course is designed to provide students with a basic understanding of pathophysiological 
concepts and their clinical presentation in humans. Consideration of physiologic changes across 
the lifespan, genetic and sociocultural and environmental influences on the expression of disease 
and injury is included” (Tusculum University, 2019, p. 394). 

NURS 2XX Dosage 
Calculations 

“This foundation course introduces the student to the concepts of dosage calculations in 
medication administration. The course includes basic mathematical calculations and medical 
terminology basic to nursing care and the safe administration of medications” (Tusculum 
University, 2019, p. 394). 

NURS 2XX Introduction to  
Professional 
Nursing 

“This foundation course introduces the student to foundational concepts of nursing, health-illness 
continuum, Maslow’s Hierarchy of Needs and basic concepts, principles, and skills necessary for 
building an effective nursing practice. The course includes historical perspectives, mathematics, 
and medical terminology basic to nursing, critical thinking, professional communication, roles of 
the professional nurse, planning nursing care using the nursing process, documentation, nursing 
interventions, pharmacology, legal and ethical issues, information technology, and patient quality 
indicators. Pharmacological theory, major drug classifications, common characteristics of drugs 
and drug administration are integrated into the course” (Tusculum University, 2019, p. 394). 

NURS 2XX Health Assessment “The course provides an introduction to the basic skills utilized in data collection and physical 
assessment. The focus will be on interviewing and systematic physical examination skills used in 
assessing the physiological and psychosociocultural health status of patients of various age 
groups” (Tusculum University, 2019, p. 395). 

NURS 2XX Foundational Skills  “This foundation course is designed to provide students with the opportunity to apply their 
knowledge and understanding of foundational concepts introduced in NURS 211 in lab and/or 
clinical nursing situations in the adult population. Course emphasizes the development of nursing 
skills, patient safety and the application of the nursing process in a variety of medical-surgical 
clinical settings. Practical application of basic nursing knowledge and skills may occur in a 
simulated setting. This course is offered on a Pass/Fail basis” (Tusculum University, 2019, p. 
396). 
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Year 3, Fall Semester 

Course 
Number 

Course Name Course Description 

NURS 3XX Pharmacology      “The course provides a study of the nurse’s role and responsibilities in clinical pharmacology. The 
course focuses on the major drug classifications; principles of drug actions, interactions, and 
reactions; contraindications; monitoring parameters, and nursing implications. This course will 
prepare the student to safely administer medications, monitor drug therapy and teach the client to 
safely take part in his/her drug regimen. Current trends in pharmacologic therapy will be 
discussed” (Tusculum University, 2019, p. 396). 

NURS 3XX Adult Health 
Nursing I 

“This course is designed to provide students with a basic understanding of the psychotherapeutic 
management of patients with behavioral health and psychosocial problems. Students will learn 
the assessment and management of patient problems related to cancer, perioperative care, 
altered sensory input, integumentary problems and oxygenation. Concepts related to 
communication skills, patient teaching, evidence-based practice, ethical/legal/economic issues, 
and quality, safety, and patient-centered care are interwoven throughout the content. Course 
emphasizes the development of nursing skills and the application of the nursing process” 
(Tusculum University, 2019, p. 397). 

NURS 3XX Behavioral Health 
Nursing 

“This course is designed to provide students with a basic understanding of the psychotherapeutic 
management of patients with behavioral health and psychosocial problems. Specific psychiatric 
disorders will be discussed in depth, as well as psychiatric disorders throughout the life span. 
General principles of psychiatric/mental health nursing will be presented. Students will learn the 
components of therapeutic nurse-patient communication psychopharmacology, and milieu 
management. The course provides the student with the opportunity to analyze therapeutic 
interaction skills and to evaluate the role of society and culture in mental health care, including 
current challenges in care such as violence, homelessness, access to care and HIV/AIDS” 
(Tusculum University, 2019, p. 397). 
 

NURS 3XX Nursing Clinical I “This course is designed to provide students with the opportunity to apply their knowledge and 
understanding of health care and behavioral health and psychosocial problems. Students will 
apply knowledge of assessment and management of adult patient problems related to cancer, 
perioperative care, altered sensory input, integumentary problems and oxygenation. This clinical 
course introduces the students to nursing care for patients of all ages with stressors affecting 
alterations in mental health and behavior. Students will learn to apply components of therapeutic 
nurse-patient communication, psychopharmacology, and milieu management. In addition, 
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students will apply knowledge of concepts related to patient teaching, evidence-based practice, 
quality, safety and patient-centered care within the clinical arena. This course emphasizes the 
development of nursing skills and the application of the nursing process in medical-surgical and 
behavioral health clinical settings” (Tusculum University, 2019, p. 396). 

Year 3, Spring Semester 

Course 
Number 

Course Name Course Description 

NURS 3XX Nursing Theory  
& Research 

“An introduction to nursing research emphasizing nursing theory as a basis for research, and the 
application of research to improve nursing practice. This course is designed to assist students to 
understand the research process and develop their critical thinking and evidence-based clinical 
decision skills through critical appraisal of the nursing research literature” (Tusculum University, 
2019, p. 398). 

NURS 3XX Childrearing and  
Women’s Health 
Nursing 

“This course is designed to provide students with a basic understanding of health care problems 
of women in their childbearing years and their families, and selected women’s health issues. 
Students will learn the assessment and management of patient problems related to course 
content. Concepts related to communication skills, patient teaching, evidence-based practice, 
ethical/legal/economic issues, and quality, safety, and patient-centered care are interwoven 
throughout the content. Course emphasizes the development of nursing skills and the application 
of the nursing process” (Tusculum University, 2019, p. 398). 

NURS 3XX Childrearing and 
Women’s Health 
Clinical 

“This course is designed to provide students with the opportunity to apply their knowledge and 
understanding of health care problems of women in their childbearing years and their families 
and selected women’s health issues in lab and clinical nursing situations. Students will apply 
knowledge of assessment and management of patient problems related to NURS 341 course 
content. In addition, students will apply knowledge of concepts related to patient teaching, 
evidence-based practice, quality, safety and patient-centered care within the clinical arena. The 
course emphasizes the development of nursing skills and the application of the nursing process 
in a variety of clinical settings. This course is offered on a Pass/Fail basis” (Tusculum University, 
2019, p. 399). 
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Year 4, Fall Semester 

Course 
Number 

Course Name Course Description 

NURS 4XX Gerontological 
Nursing 

“The course focuses on the normal aging process and related health care issues from an 
interdisciplinary perspective. Students will learn about the concepts of health promotion, 
prevention and adaptation for those who are aging and their families. The course also includes 
the role of the nurse in end-of-life care across cultures. Students will explore their personal 
values, beliefs and practices related to aging and the end-of-life” (Tusculum University, 2019, p. 
400). 

NURS 4XX Adult Health 
Nursing II 

“This course is designed to provide students with a basic understanding of health care problems 
in the adult population. Students will learn the assessment and management of patient problems 
related to the gastrointestinal system, urinary system, endocrine and reproductive systems, 
neurologic and musculoskeletal systems, bioterrorism and disaster nursing. Concepts related to 
patient teaching, evidence-based practice, quality and safety and patient-centered care are 
interwoven throughout the content. The course emphasizes the development of nursing skills and 
the application of the nursing process” (Tusculum University, 2019, p. 400). 

NURS 4XX Community and 
Global Health 
Nursing 

“This course is designed to provide students with an understanding of community, national and 
global health issues, and the community, national, and global common good. Students will 
become more responsible global citizens by seeking information about community, national and 
global issues from multiple, diverse sources and will learn to transform information into 
knowledge and integrate knowledge from multiple perspectives to make informed judgments 
effective for the common good. Students will acquire a basic understanding of the complex 
structure, function and outcomes of public/world health and healthcare systems through national 
and international perspectives regarding health promotion, disease prevention and risk reduction, 
political attitudes, social structures, economics, resources and financing mechanisms. Students 
will be introduced to the frameworks and tools necessary to engage in evidence-based practice 
focused on population health. Students will explore potential service-based learning projects” 
(Tusculum University, 2019, p. 401). 
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NURS 4XX Nursing Clinical II “This course is designed to provide students with the opportunity to apply their knowledge and 
understanding of cardiac, nervous, respiratory, gastrointestinal and related systems, urinary, 
endocrine, reproductive, musculoskeletal, and immunological systems in the adult population in 
selected clinical nursing situations. This curse is designed to provide students with the 
opportunity to apply their knowledge and understanding of the outcomes of public health and 
healthcare systems. Students will learn to apply components of pharmacology, therapeutic nurse-
patient communication, patient care management and teaching, evidence-based practice, quality 
improvement, safety principles, and patient-centered care. Concepts of health promotion, disease 
prevention and risk reduction will be used along with a variety of frameworks that focus on both 
epidemiological and ecological models of health. Students will apply the frameworks and tools 
necessary to engage in evidence-based practice focused on population health. The course 
emphasizes further development of complex nursing skills and the application of the nursing 
process in a variety of adult health clinical settings. Further, students will be engaged in a 
community-based service-learning project” (Tusculum University, 2019). 

Year 4, Spring Semester 

Course 
Number 

Course Name Course Description 

NURS 4XX Principled 
Leadership 
in Healthcare 

“This course integrates Judeo-Christian principles and the civic republican tradition of responsible 
citizenship as the foundation for virtuous leadership in contemporary healthcare organizations. 
The course examines the roles and responsibilities of healthcare leaders facing the challenges of 
increasing complexity, change and uncertainty. Topics will include power and influence, integrity, 
social responsibility, corporate citizenship, and ethical challenges” (Tusculum University, 2019, p. 
402). 

NURS 4XX Nursing Leadership 
& 
Management 

“The course presents leadership and management principles related to nursing practice in the 
health care system. Students will learn theoretical concepts relating to leadership in nursing, 
theories of leadership and management, and legal and ethical issues. In addition, students will 
learn about the impact of legislation on healthcare systems, including the effect of Core 
Measures, HCAHPS scores and patient satisfaction surveys on reimbursement. Students will 
explore the multiple roles and opportunities for the professional registered nurse. Topics related 
to practice issues will be addressed. Strategies for transition from student to practice 
environments will be analyzed and include the development of a personal career plan. Students 
will prepare a cover letter and a résumé or curriculum vitae for review by the instructor” 
(Tusculum University, 2019, p. 403). 



HFPS AND CLINICAL REASONING 

96 

NURS 4XX Leadership & 
Management 
Clinical 

“The course is designed to provide students with the opportunity to apply their knowledge and 
understanding of leadership and management principles related to nursing practice in the 
healthcare system. Students will learn about the committee structure of healthcare organizations 
and explore the multiple roles and opportunities for professional registered nurses and the impact 
of legislation on healthcare systems, including the effect of Core Measures, HCAHPS scores and 
patient satisfaction surveys on reimbursement. This course is offered on a Pass/Fail basis” 
(Tusculum University, 2019, p. 403). 

NURS 4XX Clinical Informatics “The course explores the foundations of informatics for health care systems and the use of 
computer technology in accessing, managing, and analyzing various types of data and 
information systems. Students will explore how nursing informatics impacts healthcare delivery 
systems and the multiple roles and opportunities for professional registered nurses” (Tusculum 
University, 2019, p. 403). 

NURS 4XX Senior Nursing 
Capstone 
Experience 

“This course occurs following the completion of all required nursing courses. The student’s 
transition into professional nursing practice will be addressed. This capstone clinical experience 
requires the student to demonstrate competencies consistent with program outcomes. Synthesis 
of core values, core competencies, core knowledge, cultural humility and role development is 
expected. The student will collaborate with faculty and the clinical preceptor in choosing the care 
setting, and planning and organizing learning experiences to facilitate a successful transition into 
professional nursing practice. Students will also complete assignments geared towards preparing 
them for licensing examination. This course is offered on a Pass/Fail basis” (Tusculum University, 
2019, p. 404). 
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Appendix C: Expert Panel Demographic Survey  
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Appendix D: Student Participant Demographic Survey 
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Appendix E: NSSCT Instructions and Exam 

Nursing Specific Script Concordance Test Instructions 

Instructions: 
 
This test is to assess the clinical reasoning in situations of caring. It contains 29 clinical 
scenarios with 3 or 4 items each. Each scenario describes a clinical situation, but with 
insufficient information or conflicting data so that you cannot give a final opinion single 
reading of the scenario. 
 
• In the first column, we suggest a hypothesis or nursing 

intervention. Example: in the scenario below, under the 
column, “If you thought”. 
 

• In the second column, additional information regarding the person is provided. What 
you are looking to know is how this new information will influence your hypothesis. 

 
• A legend is provided at the bottom of each scenario. You select the answer that 
best describes your opinion. 

 
• Each item relates to the clinical scenario and is independent of other items. In the 
example below, you can confirm both your hypothesis of the denial of medical 
diagnosis (1 item) and Ms. Davis is aware of her health status. 

 
• CASE EXAMPLE: 
78-year-old, Ms. Davis presents to the hospital with complaints of difficulty breathing which 
has gotten worse over the past few days. She has suffered with COPD (pulmonary bronchitis) 
( obstructive chronic) for several years. She asks you if she can go outside to smoke without 
the oxygen. 

If you thought: And then you found: The relevance of this 
intervention becomes: 

That Mrs. Davis is not 
aware of the 
seriousness of her 
condition and that she 
denies her state of 
health. 

Oxygen saturation of 91% 
with oxygen in place. 

-2 -1 0 1 2 
 

1 Means that you consider the 
hypothesis valid according to 
the new information received 
and it should be explored in 
the near future 

Mrs. Davis has the right 
to give up as she is 
aware of her health 
status over the past 
several years. 

A history of compliance 
with treatment as 
ordered by the 
pulmonologist written in 
the file. 

-2 -1 0 1 2 
 
0 Means that you do not think the 
information received in the second 
column, has any influence on your 
starting hypothesis (opinion) 

Legend: 
-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption 
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
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Nursing Specific Script Concordance Test 

SCENARIO # 1: 

Mrs. Bergeron has had a recurrence of breast cancer. She presents to the Breast Clinic to 

receive her chemotherapy treatments. When you meet, she has tears in her eyes and she 

tells you: "I have not been very well for two weeks"; "I have the impression that I have no 

control over what happens to me". 

If you thought to:  
And then, she says to you: 

The relevance of this 
intervention 

  1 - Talk to Mrs. Bergeron 
about support groups with 
other people who live with 
the same situation as she. 

"I have been sick for many 
years. I'm not dead yet". 

-2 -1 0 1 2 

 2 - Encourage Mrs. Bergeron to 
use her social network (family, 
friends) to help her. 

"I feel that I am a burden for 
my family and friends. In 
addition, I am going to be a 
grandmother in a few 
weeks. They need 
me." 

-2 -1 0 1 2 

3 - Encourage Mrs. 
Bergeron to make 
decisions concerning her 
care. 

"It seems to me that I have 
received a lot o f  attention 
in recent years. I do 
understand that I am still 
"sick". 

-2 -1 0 1 2 

4 - Allow Mrs. Bergeron to 
obtain spiritual assistance. 

"Buddhist meditation gives 
me a little bit of serenity in 
my life." 

-2 -1 0 1 2 

 
Legend: 

 
-2: completely or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 2: 

You work in an Assisted Living residence for the elderly. In November, all residents are 

encouraged to receive influenza vaccine. You meet Mrs. Fournier, 83 years old, to offer 

the vaccination. Mrs. Fournier is lucid and autonomous in her ADL (activities of daily 

living). She suffers from diabetes and high blood pressure. 

If you thought to: And then you learn: The relevance of this 
intervention becomes: 

5 - Verify that Mrs. 
Fournier knows the 
benefits and risks of the 
vaccination. 

Mrs. Fournier is concerned 
about Guillain-Barré 
Syndrome. 

-2 -1 0 1 2 

6 - Explain the dangers linked 
to the risks of the flu virus in 
the elderly person. 

That Mrs. Fournier has 
no history of respiratory 
problems in her record. 

-2 -1 0 1 2 

7 - Immediately get the free 
and informed consent of Mrs. 
Fournier. 

Her daughter is against this 
vaccination and that she 
wanted to be present for this 
discussion. 

-2 -1 0 1 2 

 
Legend: 

 
-2: completely or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 3 

Mr. Johnson had surgery to place a prosthesis in his right hip two days ago. This morning, 

he still refuses to stand, saying he is unable to. You notice that Mr. Johnson refuses the 

help of his spouse who is present at the bedside. He also refused an analgesic 

medication prior to mobilization. 

If you think that: And that then you point out: This hypothesis is: 
8 - Mr. Johnson is 
suspicious of side effects 
of opioids. 

Mr. Johnson refused 
any analgesic 
medication for more 
than 24 hours. 

-2 -1 0 1 2 

9 - Mr. Johnson is fearful to 
move his hip. 

Mr. Johnson suffers from 
osteoarthritis and chronic 
pain. 

-2 -1 0 1 2 

10 - Mr. Johnson is 
concerned about being a 
burden on his family at 
home. 

That the spouse of Mr. 
Johnson was diagnosed 
with cancer within the last 
6 months. 

-2 -1 0 1 2 

 

Legend: 
 

-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption  
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
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SCENARIO # 4 

Mrs. Caron, 70, was hospitalized for a planned gynecological surgery tomorrow. Her 

daughter has come to see her tonight, but leaves her mother's room abruptly, slamming 

the door. At your arrival in the room, Mrs. Caron said to you: "For 5 minutes, I have been 

sick to my stomach. I am nervous about tomorrow". 

If you think: And then you find: This hypothesis is: 

11 - That Mrs. Caron 
presents signs of mild 
anxiety and she needs 
comfort. 

Mrs. Caron has not eaten her 
dinner and that she was 
previously a little nauseated. 

-2 -1 0 1 2 

12 - Mrs. Caron is disturbed 
by the visit of her daughter. 

Mrs. Caron has a history of 
angina pectoris in her record. 

-2 -1 0 1 2 

13 - That Mrs. Caron is 
not ready to undergo this 
surgery. 

Mrs. Caron wants to see 
her daughter before the 
operation. 

-2 -1 0 1 2 

 
Legend: 

 
-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption  
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
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SCENARIO # 5 
You work at Rosemont homecare. You visit Mr. Peters who has had Type 2 Diabetes for 

10 years and began to take insulin two weeks ago. On your visit this morning, you see that 

he has a blood glucose level of 396 mg/dl. Other than the presence of polydipsia (increase 

in the need to drink liquids), Mr. Peters has no signs of hyperglycemia. His wife is present 

during the visit. She usually administers insulin according to the scale prescribed by the 

doctor. 

If you thought to: And then you find: The relevance of this 
intervention becomes: 

14 - Explore with Mr. Peters 
and his wife the meaning of 
his health condition and 
control of diabetes. 

Mr. Peters becomes 
aggressive as soon as 
you mention the control of 
his diabetes. 

-2 -1 0 1 2 

15 - Verify the knowledge of 
the couple regarding the 
signs and symptoms to 
watch for. 

Mr. Peters is not listening to 
the recommendations and 
suggests his wife take the 
necessary information. 

-2 -1 0 1 2 

16 - Ask Mr. Peters’ wife if 
this situation arises 
frequently, and how they 
usually manage the 
administration of insulin. 

That Mr. Peters gave himself 
an increased dose of insulin 
last night. 

-2 -1 0 1 2 

17 - Reassure the couple that 
there are no signs of 
hyperglycemia, except for 
polydipsia. 

That Mr. Peters has high blood 
pressure. 

-2 -1 0 1 2 

 
Legend: 

 
-2: completely or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 6 

Mr. Rivers, 62, was hospitalized for 3 days following left middle cerebral artery stroke. He 

is suffering from Broca aphasia, hemianopia (loss of sight up to one half of the visual 

field) and paralysis of the right side. Mr. River's spouse admits to that she does not know 

how to communicate with her husband. 

If you thought to suggest to Mrs. 
Rivers to: 

And then you notice: The relevance of this 
intervention becomes: 

18 - Move into the intact 
part of her husband's visual 
field during exchanges. 

Mr. Rivers is tired and impatient 
with her. 

-2 -1 0 1 2 

19 - Speak normally 
expressing one idea at the 
time. 

Mrs. Rivers uses a 
childlike tone in her 
exchanges with her 
spouse. 

-2 -1 0 1 2 

20 - Ask closed ended 
questions. 

Mr. Rivers responds by 
nods of the head or by 
gestures. 

-2 -1 0 1 2 

21 - To use pictures to express 
needs. 

Mr. Rivers cries when seeing 
the poster. 

-2 -1 0 1 2 

 
Legend: 

 
-2: completely or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 7 
Responsible for the Diabetes Clinic, you hold an information session with a group of 

people newly diagnosed with the disease. 

If you thought to: And then, one of the persons 
says to you: 

Your intervention becomes: 

22 - Offer a brochure with 
information about diabetes 
and food while inviting the 
people to watch an 
informative video. 

"My food and my blood sugar 
is not a problem. I am not on 
the verge of "death". 

-2 -1 0 1 2 

23 - Begin teaching by inviting 
participants to express their 
experiences/concerns in 
dealing with diabetes. 

"I have no problem, you 
take care of me and it is 
very "good like that". 

-2 -1 0 1 2 

24 - Evaluate what people 
know about diabetes 
before starting to teach. 

"I don't do anything to 
change my eating habits 
and I always smoke two 
packs of cigarettes per day. 
I know that it does not help 
me". 

-2 -1 0 1 2 

 
Legend: 

 
-2: completely or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 8 

Mr. Gordon was admitted to the psychiatric hospital's Emergency Department. After your 

initial assessment, you note that Mr. Gordon presents several behaviors likely to put his 

health and safety in danger. 

If you thought to: And then you notice: The relevance of this 
intervention becomes: 

25 - Request private 
attendants to ensure a 
constant presence with Mr. 
Gordon 

Mr. Gordon has a history of 
episodes of self-harm in his 
record. 

-2 -1 0 1 2 

26-Apply physical 
restraints to Mr. 
Gordon's wrists. 

Mr. Gordon is agitated during 
interactions. He threatens to 
hit the attendant. 

-2 -1 0 1 2 

27 - Initiate measures for 
chemical restraints as 
agreed to and ordered by the 
physician. 

Mr. Gordon emphatically 
refuses medication and in his 
apparent displeasure hits the 
wall. 

-2 -1 0 1 2 

 
Legend: 

 
-2: completely or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 9 

After having an appendectomy, Mr. Porter complains of continued pain in his abdomen. 

Despite the pain medication he received 3 hours ago, he complained of a persistent pain 

at 9-10/10. He was exhausted from pain and lying in a fetal position in bed. 

If you think: And then you find: This hypothesis is: 

28 - Mr. Porter has pain 9-
10/10 not relieved by the 
analgesics and requires a 
medical evaluation. 

That the attending doctor 
anticipated reducing 
medication as soon as the 
next day because Mr. 
Porter will be discharged. 

-2 -1 0 1 2 

29 - That Mr. Porter can use 
other measures of pain 
management (ex. rest, 
relaxation, imagery). 

Mr. Porter has slept all day 
according to the notes of the 
nurse who worked the 
previous shift. 

-2 -1 0 1 2 

30 - The pain of Mr. Porter is a 
result of the normal healing 
process and post-operative 
inflammation. 

That Mr. Porter has a 
history of drug addiction. 

-2 -1 0 1 2 

 
Legend: 

 
-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption  
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
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SCENARIO # 10 

Mrs. Picard is suffering from breast cancer with advanced bone metastases. She suffers 

acute pain in the spinal column, limiting her movements but refuses the analgesic 

medication. When you give explanations on the importance of pain relief, the mechanism 

of action of analgesics and the frequency of taking them, Mrs. Picard begins to cry. 

If you thought to: And then you note: The relevance of this 

intervention becomes: 
31 - Give Mrs. Picard a sense 

of hope by pointing out that 

she could live more easily with 

this health condition by 

controlling the pain. 

That Mrs. Picard believes 

that she must accept her 

approaching death. That 

this situation is inevitable. 

-2 -1 0 1 2 

32 - Explore the meaning of 

pain in Mrs. Picard's 

experience. 

Mrs. Picard is very Catholic 

and believes that her pain 

comes from God and must 

   

 

-2 -1 0 1 2 

33 - Implement other 

measures of pain relief. 

Mrs. Picard wants her 

acupuncturist, Vienna, to 

come to the hospital to give 

   

-2 -1 0 1 2 

 
Legend: 

 
-2: complete or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 11 

Mr. Boyd, 57 years old, has undergone an abdominal-perineal resection following a 

diagnosis of cancer of the rectum. He has a permanent colostomy. Mr. Boyd spends 

much of his time in bed, with his eyes closed or gazing into nothingness. He hides his 

colostomy from his companion when in the room. This morning, you plan to start 

colostomy care education according to your nursing treatment plan. 

If you think: And then, he says to you: This hypothesis is: 

34 - That Mr. Boyd is 
suffering from an alteration 
of his body image. 

"I feel dirty and I'm no good". -2 -1 0 1 2 

35 - That Mr. Boyd is not 
ready to receive teaching 
regarding his colostomy. 

"My ostomy is a real wound 
whose care requires the 
intervention of a 

 

-2 -1 0 1 2 

36 - That Mr. Boyd is 
concerned that this surgery 
will affect his sexual life. 

That Mr. Boyd has a new 
life companion who is 34 
years old. 

-2 -1 0 1 2 

 
Legend: 

 
-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption  
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
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SCENARIO # 12 

You give an information session on breast cancer risks and prevention. You teach a group 

of women preventive measures and you teach, among other things, the self breast 

examination. 

If you thought to: And then, one of the ladies said 
to you: 

The relevance of this 
intervention becomes: 

37 - Ask the ladies to discuss 
the meaning and the 
importance they give to their 
breasts. 

"Losing a breast is to lose all my 
femininity." 

-2 -1 0 1 2 

38 - Instruct participants on 
the importance of eating a 
healthy diet, including 
various vitamins and 
minerals. 

"Phyto-estrogens are 
extraordinary. I take soy 
every day". 

-2 -1 0 1 2 

39 - Promote exchange of 
information between the 
participants on methods that 
they use to reduce their daily 
stress. 

"There is nothing better than 
a good meal with a good 
bottle of "wine". 

-2 -1 0 1 2 

 
Legend: 

 
-2: completely or partially contraindicated 
-1: not very useful or possibly harmful 
 0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 13 

Luke, 13 months, presents to the Emergency Department with a fever at 39.5° C for three 

days. Luke is eating and drinking well and remains cheerful when fever is controlled. 

Luke's parents (Marie and Maxim) are worried about the fever and their son's state of 

health. In addition, they express they have little support from family and friends in regard 

to their respective jobs. 

If you thought: Then you learn: This hypothesis is: 

40 - The parents of Luke are 
having difficulty in adapting 
to their new parenting roles. 

Luke is the third child of 
Mary and Maxim. 

-2 -1 0 1 2 

41 - The parents of Luke have 
a lot of responsibilities and 
concerns and that they must 
make responsible choices. 

That the parents of Luke 
must work full time to meet 
the material needs of their 
children. 

-2 -1 0 1 2 

42 - That Luke's fever is 
clearly a sign of an 
infection of the respiratory 

 

That Luke is in his third 
hospitalization in 3 months. 

-2 -1 0 1 2 

Legend: 
 

-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption  
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
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SCENARIO # 14 

Catherine, 26 years old, comes to the Emergency Department for lower abdominal pain. 

The pain is constant, with average intensity. Diagnostic tests revealed an ectopic 

pregnancy. Catherine has had two miscarriages. 

If you think: And then she says to you: This hypothesis is: 

43 - Only Catherine can 
resolve this situation. 

"It is my fault. I don't take the 
time to think about in my 
health. I feel guilty." 

-2 -1 0 1 2 

44 - Catherine needs to 
discuss her choice of 
becoming a mother. 

"I think that I must 
understand the message 
that this sends me: I can 
never have children". 

-2 -1 0 1 2 

45 - That Catherine 
may develop 
depressive signs. 

"I have no dark thoughts at 
the moment. I'm still young. 
I can cope." 

-2 -1 0 1 2 

 
Legend 
-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption  
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
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SCENARIO # 15 

Mrs. Pinson, 62 years old, learns that she is suffering from cancer of the lungs. The doctor 

has also detected bone metastases. He offers an adjunctive treatment but the chances of 

survival of Mrs. Pinson are thin. 

If you thought to: And then you find: The relevance of this 
intervention becomes: 

46 - Relate to Mrs. Pinson 
your own feelings of sadness 
at the announcement of this 
diagnosis. 

Mrs. Pinson remains stoic 
to the announcement of 
diagnosis. Her face 
remains neutral but tense. 

-2 -1 0 1 2 

47 - Explain to Mrs. Pinson the 
progress of treatment and its 
side effects. 

Mrs. Pinson formally denies 
this diagnosis. She repeats 
that she has never smoked in 
her life. 

-2 -1 0 1 2 

48 - Tell Mrs. Pinson this is 
the time she needs the most 
help. 

Mrs. Pinson wishes to be 
left alone for a while. 

-2 -1 0 1 2 

 
Legend: 

 
-2: completely or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 16 

Mrs. Oliver, 84 years old, fell at home resulting in a fracture of the hip. She lives with her 

only son, Paul, on the second floor of a duplex. During her hospitalization, you schedule 

the discharge of Mrs. Oliver in collaboration with her son. Accommodation in a nursing 

home is planned. 

If you think: And then you find: This hypothesis is: 

49 - Mrs. Oliver feels a loss of 
control and a loss of her 
autonomy. 

That Mrs. Oliver has 
refused the assistance 
of the social worker this 
morning. 

-2 -1 0 1 2 

50 - Paul feels guilty for 
put ting his mother in a 
nursing home. 

That Mrs. Oliver tells you 
that her son promised 
never to put her in a 
nursing home. 

-2 -1 0 1 2 

51 - That Mrs. Oliver can 
return home with the help 
of her son. 

Paul had already mentioned 
the heavy workload required 
to care of his mother at 
home. 

-2 -1 0 1 2 

 
Legend: 

 
-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption  
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
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SCENARIO # 17 

Linda, 24 years old, is in short stay postpartum. She gave birth yesterday to a little girl. 

On entering in the room, you find her in tears and trying to offer the breast to the infant. 

She explains that breastfeeding is more difficult than she thought. Her husband, Louis is 

at her side and is fearful of his wife's discharge planned for tomorrow. 

If you think: And then you note: This hypothesis is: 

52 - That Linda has a 
hormonal imbalance which 
emphasizes her feelings that 
it's difficult to breastfeed. 

That Louis is not very 
responsive to breastfeeding, 
but he respects the choice of 
Linda. 

-2 -1 0 1 2 

53 - That Linda will need 
support after her release from 
the hospital. 

That the couple need to 
adapt to a new area and that 
the parents of Linda are in 
Florida for the winter. 

-2 -1 0 1 2 

54 - Linda is not ready to be 
discharged from the 
hospital. 

That Linda is concerned by 
the frequent awakenings of 
her baby. It needed to 
breastfeed every two hours. 

-2 -1 0 1 2 

55 - Linda will need your 
help in refining her 
technique of breastfeeding. 

That Linda is having breast 
pain during breastfeeding. 
The nipples are sensitive with 
the presence of redness and 
chapping. 

-2 -1 0 1 2 

 
Legend: 

 
-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption  
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
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SCENARIO # 18 

You work in the Youth Health clinic. A girl of 17 years, Joannie, presents with her 

boyfriend. She is panicked because following unprotected sexual intercourse; she fears 

she may become pregnant. 

If you think: And then you note: This hypothesis is: 

56 - Joannie uses no method 
of contraception because of 
lack of knowledge on the 
topic. 

Joannie's partner does not 
like the reduction of 
sensations caused by the 
use of condoms. 

-2 -1 0 1 2 

57 - Joannie uses the Morning 
After pill as a regular 
contraceptive method. 

Joannie took the Morning 
After pill a few times in the 
last 10 months. 

-2 -1 0 1 2 

58 - Joannie is not aware of 
the dangers related to the 
unprotected sexual 
intercourse. 

The couple is concerned about 
the costs of recommended 
methods of contraception. 

-2 -1 0 1 2 

 
Legend: 

 
-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption  
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
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SCENARIO #19 

You work in palliative care. Having reached advanced stage lung cancer, Mr. Leon 

presents with a stage II pressure wound of the coccyx area, requiring regular treatment. 

When you change the dressing, you notice that Mr. Leon fights tears. He asks to smoke 

despite the fact that he must receive oxygen at 2 L/m continuously 24 hours a day. 

If you think: And then he said: This hypothesis is: 

59 - That Mr. Leon denies his 
health condition because of 
the fact that he wants to 
smoke. 

"Smoking is all that is left 
to give me pleasure in 
live". 

-2 -1 0 1 2 

60 - That Mr. Leon is not 
ready to die and that he 
needs spiritual assistance. 

"It is very difficult for me to 
think of dying in this facility. I 
am tired of all these 
treatments". 

-2 -1 0 1 2 

61 - That Mr. Leon has the 
perception he is losing 
control of his health situation. 

"I am indifferent to the state 
of my wound. Do not waste 
your time trying to heal it". 

-2 -1 0 1 2 

 
Legend: 

 
-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption  
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
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SCENARIO # 20 

Mrs. Jordan, 84 years, is in the Emergency Department due to deterioration in her general 

state and hyperthermia. In addition, she is suffering from Alzheimer's disease, making 

interactions difficult. You must initiate diagnostic measures according to physician orders. 

The daughter of Mrs. Jordan, who lives with her mother at home is present and shows her 

dismay over her mother's situation and is exhausted. 

If you thought to: And then she says to you: The relevance of this 
intervention becomes: 

62 - Discuss with Mrs. 
Jordan's daughter the 
resources in the community 
for support and care services. 

"This is my mother and I 
have promised to take care 
of her. I'm going to handle 
this myself." 

-2 -1 0 1 2 

63 - Ask Mrs. Jordan’s daughter 
what would be the best way to 
help in the immediate future. 

"I don't know what to do" and 
she starts to cry. 

-2 -1 0 1 2 

 64 - Establish with Mrs. 
Jordan's daughter a 
consistent care plan and 
be realistic about the 
health situation of her 
mother. 

"I find it so hard that she 
doesn't recognize me 
anymore!" 

-2 -1 0 1 2 

 
Legend: 
 
-2: complete or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 21 

Mr. Gagnon, 62, has benign prostatic hypertrophy and has undergone a transurethral 

resection of the prostate, two days ago. His urinary catheter was removed yesterday and 

since then, Mr. Gagnon monitors his diuresis. He complies with the prescribed 

postoperative hydration and has received much relief with pain medication. 

If you think to: And then you find: The relevance of this 
intervention becomes: 

65 - Discuss with Mr. 
Gagnon the effect of this 
surgery on his sexual life. 

Mr. Gagnon made jokes 
regarding this topic and 
became uncomfortable. 

-2 -1 0 1 2 

66 - Reassure Mr. Gagnon 
about the possible urinary 
issues after undergoing this 
surgery. 

That Mr. Gagnon is concerned 
about this situation; he has 
wet his pants this morning. 

-2 -1 0 1 2 

67 - Verify Mr. Gagnon's 
fears regarding the 
possibility of prostate cancer 
in men with benign prostatic 
hypertrophy. 

Mr. Gagnon knows that 
prostatic hypertrophy has no 
link with cancer of the 
prostate. 

-2 -1 0 1 2 

 
Legend: 

 
-2: complete or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 22 

Admitted for a decline in his overall condition, Mr. Brooks, 83 years, manifests episodes of 

confusion since his admission. He has tried repeatedly to get off of his stretcher. Since he 

fell 4 times over the course of 48 hours, a physical restraint was applied by the staff on 

the previous shift. Indignant, the son of Mr. Brooks asks for an explanation. 

If you think to: And then you notice: The relevance of this 
intervention becomes: 

68 - Admit to Mr. Brooks’ son 
your own helplessness in 
addressing this situation. 

That the son of Mr. Brooks 
wants to make a formal to 
complaint about the health care 
facility. 

-2 -1 0 1 2 

69 - Ask Mr. Brooks son's 
advice on the care that his 
father should receive. 

The relationship between Mr. 
Brooks and his son is not 
harmonious. They have not 
seen each other for 3 years. 

-2 -1 0 1 2 

70 - Ask Mr. Brooks's son about 
his fears and concerns 
regarding the health of his 
father. 

Mr. Brooks’ son is closed 
to any discussion. He 
says: "it is up to you to 
explain to me what is 
happening." 

-2 -1 0 1 2 

71 - Take action to remove 
the restraints and increase 
monitoring of Mr. Brooks. 

Mr. Brooks’ son links this 
situation to the violence 
against the elderly, which has 
been denounced by the 
media. 

-2 -1 0 1 2 

 
Legend: 

 
-2: complete or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 

  



HFPS AND CLINICAL REASONING 

122 

SCENARIO # 23 

You work in the Coronary Care unit. Mr. Marcus, 54, complained of sudden overwhelming 

epigastric pain of 10/10. Anxious, he becomes more and more dyspneic (SOB). You initiate 

diagnostic measures as ordered. You, among other things, obtain an electrocardiogram 

and assay cardiac enzymes. 

If you think to: And then you noticed: The relevance of this 
intervention is: 72 - Support Mr. Marcus by 

saying that we can help you 
deal with this sudden pain. 

Mr. Marcus believes that this 
time, it is too hard for him. 
He will not take the blow. 

-2 -1 0 1 2 

73 - Contact the family of Mr. 
Marcus. 

That Mr. Marcus wishes to be 
alone. He does not want his 
family to see him in this 
state. 

-2 -1 0 1 2 

74 - Explain your diagnostic 
interventions. 

Mr. Marcus shows a marked 
increase of his anxiety with 
the explanations received. 

-2 -1 0 1 2 

 
Legend: 
 
-2: complete or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 24 

Mrs. Corbeil, 45 years, comes to the pre-admission surgery clinic. She will have a bilateral 

total abdominal hysterectomy in 2 weeks. She expressed concern about the surgery. You 

plan pre-operative education in view of the upcoming surgery. 

If you think to: And then you learn: The relevance of this 
intervention becomes: 

75 - Ask Mrs. Corbeil the 
meaning and the importance 
that she gives her uterus. 

That Mrs. Corbeil did not have 
children and does not wish to 
have any. 

-2 -1 0 1 2 

76 - Suggest to Mrs. 
Corbeil hormone 
replacement therapy after 
the operation in 
accordance with the doctor. 

Mrs. Corbeil has had a 
benign right breast tumor. 

-2 -1 0 1 2 

77 - Relate to Mrs. Corbeil 
your own experience with 
this surgery because you 
had it 3 years previously. 

Mrs. Corbeil is concerned 
about surgical menopause. 
She believes she is losing her 
femininity. 

-2 -1 0 1 2 

 
Legend: 

 
-2: complete or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 25 

You are working in the Pediatric Emergency Department. Nicolas, 2 1/2 years, is admitted 

for bronchospasm. You constantly monitor Nicholas' respiratory status and he exhibits 

subcostal and xiphoid retractions, oxygen saturation of 92% on room air, breathing at 42 

RPM. Concerned, Nicolas' mother is at his bedside. 

If you think to: And then you find: The relevance of this 
intervention becomes: 

78 - Ask Nicolas' mother 
what she usually does to 
control the asthmatic 
attacks of her son. 

That Nicolas' mother feels 
overwhelmed by these 
events. As a single parent, 
she seeks support. 

-2 -1 0 1 2 

79 - Instruct Nicolas' mother 
of measures to treat an 
asthma attack. Among other 
things, the administration of 
drugs. 

Nicolas' mother fears a 
slowing of the growth of 
her child, a side effect of 
glucocorticoid drugs used 
in asthma attacks. 

-2 -1 0 1 2 

80 - Ask Nicolas' mother what 
would be the most helpful at 
the moment to deal with the 
situation. 

Nicolas' mother 
administers doses 
between the prescribed 
doses despite 
explanations on this 
subject 

-2 -1 0 1 2 

 
Legend: 

 
-2: complete or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 26 

Mr. Bond, 34, is in the Emergency Department for pain of cardiac origin. His 

electrocardiogram shows some irregularities. You have clinical data regarding his state of 

health through frequent measures of his vital signs and a reading of the electrocardiogram 

monitor. While under observation, Mr. Bond wants to use his laptop and his cell phone 

despite the restrictions imposed on this. He also asks to remove electrodes to go outside 

to smoke. 

If you think: And then, he said to you: This hypothesis is: 

 81 - Mr. Bond is not aware of 
the seriousness of his 
condition. He denies his 
health situation. 

That his father died of a 
myocardial infarction at 
the age of 40 years. 

-2 -1 0 1 2 

 82 - That Mr. Bond is a 
man stressed by spending 
a lot of time at work. 

That Mr. Bond has lost his 
employment and needs to 
contact the Union agent. This 
situation has him concerned. 

-2 -1 0 1 2 

 83 - That Mr. Bond is not 
ready to change his lifestyle. 

Mr. Bond suffered a major 
depression, a year ago. 

-2 -1 0 1 2 

 
Legend: 
 
-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption  
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
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SCENARIO # 27 

You are visiting the home of Mr. and Mrs. LaFrance. Mrs. LaFrance suffers from terminal 

cancer of the bone. She wants to die in her home surrounded by her family. You need to 

give her regular injections of painkillers. Upon your arrival, Mr. LaFrance has a tense 

face and tears in his eyes. He is overwhelmed by the situation and believes that his wife 

is very ill. 

If you thought to: And then, he said to you: The relevance of this 
intervention becomes: 

84 - Ask Mr. LaFrance the 
best way to help him and 
his wife at this time. 

He feels that his wife 
receives too many injections 
of painkillers and he's afraid 
that the drug is accelerating 
her death. 

-2 -1 0 1 2 

85 - To discuss with Mr. 
LaFrance his own 
perception of the death. 

That only God can decide the 
hour of death of a person. 

-2 -1 0 1 2 

86 - Propose to Mr. 
LaFrance additional services 
for care and support. 

The assistance is ample and 
that he wants the two of them 
to remain alone together. 

-2 -1 0 1 2 

 
Legend: 

 
-2: whole or partially contraindicated 
-1: not very useful or possibly harmful  
0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 28 

Eva is a 13-year-old girl who comes to the Youth Clinic for the purpose of receiving a 

consultation on contraception. In the consultation, she melts into tears and admits to you 

that she is pregnant. She does not know if she must have an abortion or not. 

If you thought to: And then you notice: The relevance of this 
intervention becomes: 

87 - Ask Eva what is expected 
of you and how you can help 
in light of the situation. 

That Eva says that she 
cannot not make any 
decision at this time and 
she wants someone to 
decide for her. 

-2 -1 0 1 2 

88 - Identify if the community 
resources in the area that will 
be able to provide support and 
assistance. 

Eva cannot tell her family of 
her condition because they 
will disapprove of her 
pregnancy. 

-2 -1 0 1 2 

89 - Make Eva discuss the 
significance she attaches to 
having a child. 

That Eva wishes to continue 
her pregnancy to term despite 
her young age and without 
the help of the father. 

-2 -1 0 1 2 

 
Legend: 
 
-2: complete or partially contraindicated 
-1: not very useful or possibly harmful  
 0: neither more nor less useful 
1: useful 
2: necessary or absolutely necessary 
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SCENARIO # 29: 

Mr. Fletcher, 78 years old, had surgery for a replacement of his right hip. In his health 

assessment, you note a stage 2 pressure wound at the level of the coccyx. Mr. Fletcher 

moves with difficulty. For now, he wants to stay on his back. He refuses to move despite 

the presence of the wound to the coccyx. 

If you think: And then, he said to you: This hypothesis is: 

90 - Mr. Fletcher does not 
have the information 
necessary in regard to his 
wound care. 

"I want to heal my hip first. I 
will take care of my wound 
later." 

-2 -1 0 1 2 

91 - That Mr. Fletcher 
refuses to move because 
he is suffering. 

"I become too sleepy if I 
take medication for the 
pain". 

-2 -1 0 1 2 

92 - Mr. Fletcher has fear 
of moving the hip that 
was operated on. 

"The staff does not help me 
enough to move. They are 
short of staff. I do not want 
to disturb them". 

-2 -1 0 1 2 

 
Legend: 
 
-2: rejected 
-1: less relevant or possibly less appropriate 
0: the information has no effect on the assumption  
1: needs to be explored in the near future 
2: needs to be explored in the immediate future 
 

 

 

This SCT and instructions were reprinted with permission from: Dawson, T. E. (2012). 

Can script concordance testing be utilized in nursing education to accurately assess 

clinical reasoning skills? (Master’s Thesis), Western Carolina University, Cullowhee, NC. 

Retrieved from http://libres.uncg.edu/ir/wcu/f/Dawson2012.pdf   
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Appendix F: Expert Panel Flyer 
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Appendix G: Participant Recruitment Flyer 
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Appendix H: Scenario Information 

Scenario 1: Bernadette Jackson: Confusion in Older Adult with Infection 
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Scenario 2: Keola Akana: Heart Failure, Digoxin Toxicity and Hypokalemia 
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Scenario 3: Arthur Harris: Diabetes, Severe Acute Hypoglycemia 
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Appendix I: Expert Panel Scoring Grid 

Item -2 -1 0 1 2 Item -2 -1 0 1 2 
1 0.000 0.167 1.000 0.500 0.000 47 0.000 0.000 0.200 1.000 0.800 
2 0.000 0.000 0.000 1.000 0.429 48 0.000 0.333 0.333 1.000 0.000 
3 0.000 0.750 1.000 0.750 0.000 49 0.000 0.000 0.200 1.000 0.800 
4 0.000 0.111 0.000 1.000 0.000 50 0.000 0.000 0.200 0.800 1.000 
5 0.000 0.000 0.200 1.000 0.800 51 0.167 0.167 0.000 0.333 1.000 
6 0.000 0.000 1.000 0.800 0.200 52 0.000 0.250 0.750 1.000 0.500 
7 0.250 0.250 0.500 1.000 0.500 53 0.000 0.250 0.250 1.000 1.000 
8 0.000 0.000 0.400 0.600 1.000 54 0.000 0.000 0.400 1.000 0.600 
9 0.000 0.000 0.000 0.667 1.000 55 0.000 0.000 0.000 0.111 1.000 

10 0.000 0.000 0.167 0.500 1.000 56 0.000 0.200 0.000 0.800 1.000 
11 0.000 0.200 0.400 1.000 0.400 57 0.000 0.000 0.143 0.286 1.000 
12 0.000 1.000 0.667 1.000 0.667 58 0.000 0.250 0.500 1.000 0.750 
13 0.000 0.000 0.000 0.667 1.000 59 0.333 0.000 0.000 1.000 0.333 
14 0.000 0.200 0.000 1.000 0.800 60 0.000 0.200 0.400 0.400 1.000 
15 0.000 0.167 0.000 0.500 1.000 61 0.000 0.000 0.000 1.000 0.250 
16 0.000 0.000 0.000 0.667 1.000 62 0.500 0.250 0.250 1.000 0.500 
17 0.200 0.400 1.000 0.400 0.000 63 0.000 0.500 0.250 1.000 0.750 
18 0.000 0.667 0.667 1.000 0.667 64 0.000 0.000 0.000 1.000 0.429 
19 0.167 0.167 0.167 1.000 0.167 65 0.000 0.000 0.286 1.000 0.143 
20 0.000 0.167 0.167 1.000 0.333 66 0.000 0.000 0.000 1.000 0.667 
21 0.000 0.750 0.000 1.000 0.750 67 0.250 0.250 0.250 1.000 0.750 
22 0.000 0.000 1.000 0.600 0.400 68 1.000 0.667 0.667 0.667 0.333 
23 0.000 0.750 0.250 1.000 0.500 69 0.500 0.500 0.250 1.000 0.250 
24 0.000 0.000 0.000 1.000 1.000 70 0.000 0.500 0.500 1.000 0.500 
25 0.000 0.000 0.000 0.111 1.000 71 0.000 0.600 0.000 1.000 0.400 
26 0.143 0.143 0.000 0.143 1.000 72 0.000 0.250 1.000 0.500 0.750 
27 0.200 0.200 0.200 0.400 1.000 73 0.250 1.000 0.000 1.000 0.250 
28 0.000 0.000 0.000 0.286 1.000 74 0.000 0.750 0.000 1.000 0.750 
29 0.250 0.250 0.250 1.000 0.750 75 0.000 0.000 1.000 0.286 0.143 
30 0.000 0.000 0.200 1.000 0.800 76 0.500 0.500 0.250 1.000 0.250 
31 0.000 0.250 1.000 0.750 0.500 77 0.200 0.200 0.000 1.000 0.600 
32 0.000 0.000 0.400 1.000 0.600 78 0.000 0.167 0.167 1.000 0.333 
33 0.000 0.000 0.000 1.000 1.000 79 0.000 0.000 0.000 1.000 0.667 
34 0.000 0.200 0.000 0.800 1.000 80 0.250 0.250 0.500 1.000 0.500 
35 0.400 0.000 0.000 1.000 0.600 81 0.200 0.400 0.200 0.200 1.000 
36 0.000 0.000 0.000 1.000 0.667 82 0.333 0.667 0.000 1.000 1.000 
37 0.000 0.000 0.000 1.000 1.000 83 0.000 0.000 0.000 1.000 1.000 
38 0.250 0.250 0.250 1.000 0.750 84 0.000 0.000 0.000 1.000 0.429 
39 0.000 0.500 0.750 1.000 0.250 85 0.000 0.000 0.750 1.000 0.750 
40 0.400 1.000 0.200 0.400 0.000 86 0.200 0.400 0.400 1.000 0.000 
41 0.000 0.000 0.400 1.000 0.600 87 0.000 0.333 0.167 1.000 0.167 
42 0.000 0.000 0.000 0.111 1.000 88 0.000 0.000 0.167 0.500 1.000 
43 0.000 0.400 0.200 0.400 1.000 89 0.000 0.000 0.000 1.000 0.250 
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Item -2 -1 0 1 2 Item -2 -1 0 1 2 
44 0.000 0.000 0.000 1.000 1.000 90 0.167 0.000 0.333 0.167 1.000 
45 0.000 1.000 0.333 1.000 1.000 91 0.000 0.000 0.200 1.000 0.800 
46 0.500 0.250 1.000 0.750 0.000 92 0.333 0.000 0.167 0.167 1.000 
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Appendix J: Permissions for Reprints and Reuse 

Use of Figures and tables from University of Montreal Website 

From: charlinb001@gmail.com on behalf of Bernard Charlin 

To: Gee, Becky 

Subject: Re: Question regarding the format for the online SCT 

Date: Monday, July 18, 2016 10:14:02 AM 

Attachments: image001.png 

 

 

Becky, 

 

Just to be sure, I guess that if you use the graph from Medical Education you will 
have to ask permission from Medical Education, but if you use the Web site 
<http://www.edugenie.com/prc2015/> and make screen copy you can do that as 
often as you want. 

B 

2016-07-16 7:59 GMT-04:00 Bernard Charlin 
<bernard.charlin@umontreal.ca>: Hi Becky, 
Happy that the web site is useful. Yes you can use pictures from it. 

For the model in the Medical Education paper yes, please use it, while citing the 

source. And I would be happy to see your work when completed 

B 

2016-07-15 11:12 GMT-04:00 Gee, Becky <RGEE@augusta.edu>: 

Hello Dr. Charlin, 

I appreciate your prompt response to my question regarding the online platform for the 
SCT. Thank you for your website! I have already used it extensively in preparing my 
research proposal (the English versions). It is a wonderful resource! 

I do have additional questions: 

mailto:charlinb001@gmail.com
mailto:bernard.charlin@umontreal.ca
mailto:RGEE@augusta.edu
https://na01.safelinks.protection.outlook.com/?url=http%3a%2f%2fwww.edugenie.com%2fprc2015%2f&amp;data=01%7c01%7cRGEE%40augusta.edu%7cebfbd22b79d046a2d29d08d3af15c304%7c8783ac6bd05b4292b483e65f1fdfee91%7c0&amp;sdata=Loy05NYgk5qSE4zgy17O3t3p1dD2ErmpnpI8ofXunvk%3d
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1. Who do I contact to acquire permission to use some of the figures from the 
website? I would like to use the scoring grid figure. 
(https://www.cpass.umontreal.ca/recherche/sct/provide-scores/) 
2. May I have permission to use the main clinical reasoning model in my research 
proposal (from your article: Charlin, B., Lubarsky, S., Millette, B., Crevier, F., Audétat, M.-C., 
Charbonneau, A., . . . Bourdy, 
C. (2012). Clinical reasoning processes: Unravelling complexity through graphical representation. Medical 
Education, 

46(5), 454-463.) 

Thank you for your assistance! I will be happy to share my research with you when it is 
completed. 

 

Becky Gee 

Please note: my email address has changed to RGEE@augusta.edu 

From: charlinb001@gmail.com [mailto:charlinb001@gmail.com] On Behalf Of Bernard Charlin 

Sent: Thursday, July 14, 2016 8:22 AM 

To: Gee, Becky <RGEE@augusta.edu> 

Cc: Johanne Goudreau <johanne.goudreau@umontreal.ca> 

Subject: Fwd: Question regarding the format for the online SCT 

Hi Rebecca, 

I am answering the question you asked to Johanne Goudreau. 

SCT on line is realized by Emerge Company that works in partnership with University of 
Montreal. 

I guess the best if that you contact directly Mr Driss Kazitani <drisskazitani@emerge-  
solutions.net> who is the director. 

As a PhD students you might be interested by references on SCT. Here is a web site 
from where all references (more than a hundred) can be downloaded plus a program to 

https://na01.safelinks.protection.outlook.com/?url=https%3a%2f%2fwww.cpass.umontreal.ca%2frecherche%2fsct%2fprovide-scores%2f&amp;data=01%7c01%7cRGEE%40augusta.edu%7cebfbd22b79d046a2d29d08d3af15c304%7c8783ac6bd05b4292b483e65f1fdfee91%7c0&amp;sdata=FPAlQiFaol2hyRT%2bFXnCsxdEDIRmqTU%2bW1wdvwbWQRI%3d
mailto:RGEE@augusta.edu
mailto:charlinb001@gmail.com
mailto:charlinb001@gmail.com
mailto:RGEE@augusta.edu
mailto:johanne.goudreau@umontreal.ca
mailto:drisskazitani@emerge-solutions.net
mailto:drisskazitani@emerge-solutions.net
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compute scores and other ressources on education and assessment by concordance, 
mostly in French, but some in English. 

https://www.cpass.umontreal.ca/recherche/tcs/bibliographie_tcs_fpc/ 

Regards 

---------- Forwarded message ---------- 

From: Goudreau Johanne 
<johanne.goudreau@umontreal.ca> Date: 2016-07-13 
14:39 GMT-04:00 

Subject: TR: Question regarding the format for the online 
SCT To: Charlin Bernard <bernard.charlin@umontreal.ca> 

Bonjour Bernard 

J’espère que tu 

vas bien. 

Je suis sur le jury d’une doctorante américaine qui utilisera le TCS dans son 

étude. Elle pose une question à laquelle je ne peux pas répondre. (voir 

surligné jaune) 

De ton côté? 

Merci +++ 

Johanne 

 

De : Gee, Becky [mailto:RGEE@augusta.edu] 
Envoyé : 13 juillet 2016 10:57 

À : Goudreau Johanne <johanne.goudreau@umontreal.ca> 

Objet : Question regarding the format for the online SCT 

Hello Dr. Goudreau, 

I know it has been a while since you have heard from me. I have been working on 
my first three chapters of my dissertation. I also have changed jobs and now work 
at Augusta University, formerly Georgia Regents University (where I am getting my 
PhD). You should be getting a draft of my proposal in the next month or so for your 

https://na01.safelinks.protection.outlook.com/?url=https%3a%2f%2fwww.cpass.umontreal.ca%2frecherche%2ftcs%2fbibliographie_tcs_fpc%2f&amp;data=01%7c01%7crgee%40augusta.edu%7c8790df836718402c63f808d3abe17cf7%7c8783ac6bd05b4292b483e65f1fdfee91%7c0&amp;sdata=TXXWBSG4kpE0dVAc3CMWF206qroaSMhWg3Y4gRw93Mw%3d
mailto:johanne.goudreau@umontreal.ca
mailto:bernard.charlin@umontreal.ca
mailto:RGEE@augusta.edu
mailto:johanne.goudreau@umontreal.ca
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review. I will be calling a meeting of my committee in the next couple of months for 
approval. 

I am interested in putting the Deschenes SCT (that was translated to English) in an 
online format. I have noticed that quite a few of the studies that Dr. Charlin has 
published, have used an online format. I was wondering what program he used and 
how I can get access to that program? 

I appreciate your assistance and I hope you are doing well! 

Please note: my email address has changed to RGEE@augusta.edu . 

Rebecca Gee, MSN, RN, CHSE 

Assistant Professor 

CON Simulation Program Director College 

0f Nursing 

Augusta University 

987 St. Sebastian Way, EC-5438 | Augusta, GA | 30912 Phone: 

706.721.4769 

rgee@augusta.edu 

 

Bernard Charlin, MD, PhD, 

Professeur titulaire 

Recherche & Développement 

Centre de Pédagogie des Sciences de la Santé (CPASS) 

Faculté de Médecine, Université de Montréal 

https://www.cpass.umontreal.ca/recherche/fpc/ 

All true learning is experience. Everything else is just information (Albert Einstein) 
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Bernard Charlin, MD, 
PhD, Professeur titulaire 
Recherche & 
Développement 

Centre de Pédagogie des Sciences de la Santé (CPASS) 
Faculté de Médecine, Université de Montréal 

https://www.cpass.umontreal.ca/recherche/fpc/ 

All true learning is experience. Everything else is just information (Albert Einstein) 

Bernard Charlin, MD, 
PhD, Professeur titulaire 
Recherche & 
Développement 

Centre de Pédagogie des Sciences de la Santé (CPASS) 
Faculté de Médecine, Université de Montréal 

https://www.cpass.umontreal.ca/recherche/fpc/ 

All true learning is experience. Everything else is just information (Albert Einstein) 

  

https://na01.safelinks.protection.outlook.com/?url=https%3a%2f%2fwww.cpass.umontreal.ca%2frecherche%2ffpc%2f&amp;data=01%7c01%7cRGEE%40augusta.edu%7cebfbd22b79d046a2d29d08d3af15c304%7c8783ac6bd05b4292b483e65f1fdfee91%7c0&amp;sdata=UJVIERRLMkW2BtrHFT7XxAzv%2bbrO62CocMOxI9napS8%3d
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Use of GAS Debriefing Model 
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Relationship between key steps in the clinical reasoning process and the format 

of SCT items figure permissions 
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SCT Scenario Example permission 
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Elsevier SimChart Permission 
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