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ABSTRACT 

Clinical reasoning (CR) has been identified as a required skill for nursing graduates as a 

part of the broader term of clinical judgment (Benner et al., 2010). The nursing process is a 

critical thinking framework unique to nursing and designed to support CR. The ability to use CR 

in nursing is tested in the United States through high-stakes licensure examination. As a response 

to the high-stakes testing required to enter the profession of nursing, nursing education has sought 

to identify ways to improve students’ development of CR. The concept map (CM) has been 

introduced into nursing education as a tool to increase the development of CR. There is 

abundant research on the efficacy of the CM as a learning tool in many professional fields. 

Existing literature does not define the key components of the CM or the relationship to the 

nursing process. There is very little evidence of nursing students’ experiences in using the CM 

during nursing school. Novice nursing students lack the understanding or expertise to identify the 

key components of the CM that are essential to their learning. Overlaying the nursing process 

with a concept map that guides the novice student through the key components of the nursing 

process will allow the student to operationalize the nursing process and develop essential clinical 

reasoning skills. Incorporating and developing a student-friendly nursing-specific Holistic 

Nursing Process Map (HNPM) in nursing education will contribute to the overall improvement 

of nursing education. The purpose of this study is to introduce an author-developed concept map 

titled the HNPM to nursing students to identify a correlation between operationalizing the 

nursing process in the HNPM and the development of clinical reasoning skills in the pre-

licensure nursing students’ first semester in the program of medical surgical nursing.  
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Results indicate an inability to conclusively correlate the use of the HNPM and the 

development of clinical reasoning in the first semester medical surgical nursing student. There 

was no significant effect for the intervention group in development of clinical reasoning. There 

were differences in the development of clinical reasoning as measured by the health sciences 

reasoning test between campuses and between ethnicities, as well as prior healthcare experience 

without relationship to the use of the HNPM. Future research is recommended with a larger 

number of participants, increased fidelity of the use of the HNPM, and completion of the health 

sciences reasoning post-test by addressing identified challenges to increase participation. 

Qualitative research may be valuable in identifying differences in the development of clinical 

reasoning among different demographic groups.  
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CHAPTER 1 

INTRODUCTION 

Statement of the Problem 

The modern-day Registered Nurse (RN) is required to synthesize rapidly changing 

information and make safe judgments in complex patient care situations. The ability to absorb 

constantly changing information and apply previous knowledge to the situation has been labeled 

higher-order thinking or critical thinking (Benner et al., 2010). Nursing education has attempted 

to concisely define the critical thinking processes in which nurses engage as clinical reasoning 

(van Graan & Williams, 2017). The American Nurses Association stressed the five steps of the 

nursing process as a framework of thinking to guide the nurse in the use of clinical reasoning 

(CR) in the clinical experience (Potter et al., 2017). The nursing process is a modified scientific 

method, first identified in 1955, and employed today as the critical thinking framework that is 

unique to nursing and is considered essential to define and describe the clinical reasoning process 

or steps to distinguish the practice of nursing (ANA, 2020). 

The nursing profession engages in high-stakes testing to ensure graduates of nursing 

programs have developed the minimum safe level of CR before working professionally as a 

nurse (Woo & Dragan, 2012). In part due to the high-stakes testing, nurse educators have 

recognized the need to develop learning tools that support the development of CR that will then 

contribute to the development of clinical reasoning, the minimum requirement for entry into the 

profession of nursing (Chan, 2013; Myrick & Yonge, 2004; van Graan & Williams, 2017). 

Identifying the best practices for developing CR is an ongoing challenge nursing educators have 



2 

faced for many years (Billings & Halstead, 2016; Holmes & Sealock, 2019; Iwasiw & 

Goldenberg, 2015). 

The challenge of developing CR in nursing education is a key contributor to the theory-

practice-gap (TPG). Novice nurses are often unable to apply the theoretical knowledge learned in 

the classroom to the actual practice at the bedside, contributing to a TPG. Nursing students 

learning in the cognitive domain without guidance to the link between the cognitive and the 

psychomotor domains have contributed to the TPG. The TPG presents a unique challenge to 

nurse educators. Engaging students in learning modalities that will encourage the development of 

CR to narrow the TPG is essential to the new age of nursing education (O’Connor & Andrews, 

2018). The onus is on nursing educators to identify best practices to support the development of 

CR, thereby narrowing the TPG. When the learner is able to connect the why (philosophy and 

research) behind what they are doing with the action of doing, the learner is learning to do, not 

just doing (Scully, 2010). The National League for Nursing has recognized the existence of the 

theory-practice-gap and called nurse educators to connect the science of nursing with the science 

of education to identify and implement innovative learning modalities that serve to close the 

theory-practice-gap (NLN, 2016).  

The concept map (CM) has been researched and introduced into nursing education to 

support the development of CR, improving first-time pass rates of high-stakes testing, and 

narrowing the TPG. There is a plethora of research available supporting the efficacy of concept 

mapping in supporting the development of new knowledge throughout a variety of educational 

programs from Pre-K through the university level. The best practices for the use of CM in 

nursing school (i.e., introduction and implementation of the concept map) have not been 

researched (Yue et al., 2017). 
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Nursing education lacks a unified CM that integrates the nursing process into a learning 

tool to support the development of nursing-specific CR (Chan, 2017; Chen et al., 2011). The 

development of a specific CM that integrates the nursing process and the epistemology of the 

CM into a unified Holistic Nursing Process Map (HNPM) arose from nurse educators’ desire to 

identify specific essential content the novice nursing student needs to develop their own 

framework and ways of thinking about complex healthcare situations that arise in healthcare 

today. While working with students identified by their nursing faculty as being at risk for failure, 

it became clear that at-risk students were lacking ability or guideline as to how to overlap the 

nursing process with concept mapping as a study aid. Concept mapping has been introduced and 

used in nursing education without any specific guidance as to best practices for introducing 

concept mapping to increase the development of clinical reasoning.  

This research sought to identify the best practices for introducing the nursing process 

with the current research of the CM, the holistic nursing process map (HNPM). A challenge in 

introducing the concept map into nursing education is understanding the fundamental needs of 

nursing students. First-semester nursing students often lack the understanding of the application 

of the nursing process to their learning. Nursing students do not know what they do not know. If 

the nursing student has previously developed the nursing process as a habit of thinking and thus 

clinical reasoning, then the student does not need guidance. The novice nursing student does not 

already have the nursing process as a habit of thinking and thus cannot effectively employ any 

style of CM to support their learning. The novice nursing student requires guidance regarding 

fundamentally important dimensions to the nursing process as applicable in the 

operationalization of the nursing process to their studies. Many experts agree that clinical 
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reasoning and clinical reasoning development occur over a period of time and with exposure to 

clinical experiences (Benner et al, 2010; Carnevali & Thomas, 2020).  

Even with an understanding of the need for development and testing of clinical reasoning 

in the pre-licensure nursing student and the high-stakes testing environment required to enter the 

profession of nursing, there is still significant evidence that the methods currently employed in 

education and testing are not enough to ensure the entry-level nurse is developing clinical 

reasoning skills, placing patient safety at risk (NCSBN, 2020a, 2020b).  

Significance of the Study 

The introduction of a nursing-specific CM that overlays and synthesizes the nursing 

process into the structure of the HNPM will assist nursing education to better understand how to 

contribute to the development of clinical reasoning in pre-licensure nursing students. The HNPM 

is a learning tool that has foundations in both education and nursing theory and supports the 

development of nursing-specific clinical reasoning. The implementation of an HPNM that 

simultaneously supports the development of CR while using the nursing process could be a 

major contributor to the successful implementation of HPNMs in nursing education on a much 

wider scale than has thus far been seen with the generic CM. Initial pilot data support the 

correlational link between the implementation of the HPNM and the development of clinical 

reasoning in the pre-licensure nursing students.  

Theoretical Framework 

Two conceptual frameworks are used to guide this research. Constructivist learning 

theory guides the development of new knowledge through constructing connections between the 

cognitive, psychomotor, and affective domains. Benner’s Novice to Expert Theory is applied to 

define the movement of learners from novice along the continuum toward expert.  
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Constructivist learning theory, along with Benner’s Novice to Expert (BNE) theory, informs the 

development of the nursing-specific concept map (i.e., HNPM). The two theories form a basis 

for understanding the modalities necessary for nursing students to incorporate CR into their 

thought processes. The premise of constructivist learning theory is that assimilation, 

accommodation, and development are the processes used in learning. The constructivist learning 

theory is appropriate for the understanding and development of the HNPM because the 

constructivist learning theory is the framework used to support CM pedagogy (Billings & 

Halstead, 2016, p. 197). Simply stating constructivism posits the learner is constructing new 

knowledge through their decisions while engaging in the content. As earlier explored, the learner 

does not already have the innate knowledge of what data are important and influence their 

decision making. Providing an HNPM developed with the constructivist learning theory and 

BNE theory allows educators to provide the learner with the critical components necessary to 

engage in their learning process.   

Benner’s novice to expert theory interlays with the constructivist learning theory in 

explaining that the novice moves toward becoming an expert in any given field of study through 

developing situated thinking in action (Benner et al., 2010). The BNE model is used extensively 

in nursing education, contributing to the varied uses of experiential learning (Graf et al., 2020). 

Benner’s novice to expert theory posits that learning happens over time, and the nursing learner 

is developing along a trajectory from a novice thinking process to an expert thinking process. 

The BNE theory requires learners to develop situationally specific learning (P. Benner, personal 

communication, April 14, 2020). In this study, we view clinical reasoning as a phenomenon 

developed through the process of constructivist learning theory as it arises within the framework 

of BNE model.  
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Using the existing pedagogy of the constructivist learning theory to develop concept 

maps and applying BNE theory evaluation of the HNPM is appropriate for evaluating the 

effectiveness of the HNPM. Learners using the HNPM at the beginning of their learning process 

along the continuum of novice to expert are also actively creating their own new knowledge 

through the choices that they make in the completion of the HNPM. Benner et al. (2010) as a part 

of the Carnegie Foundation for the Advancement of Teaching National Nursing Education study 

called nurse educators to the forefront for “radical transformation” to innovate and adopt 

evidence-based instructional strategies that promote critical thinking and clinical reasoning 

through contextual and experimental learning settings. Using BNE theory and the constructivist 

learning theory in combination with exploring evidence for implementation of the HNPM is an 

imperative step for nurse educators to answer the call for radical transformation.  

Purpose Statement 

The purpose of this study is to use an author-developed concept map titled the Holistic 

Nursing Process Map (HNPM) and introduce the tool to pre-licensure nursing students in their 

first semester of medical surgical nursing to identify a correlation between operationalizing the 

nursing process in the HNPM and development of clinical reasoning skills. The intent is to use a 

correlational design with a traditional control group not actively required to use the HNPM or 

receiving guidance in the use of the HNPM. Comparisons of the development of clinical 

reasoning skills measured by the Health Sciences Reasoning Test (HSRT) will be made between 

students using the HNPMs and the control group not using the HNPMs students in one pre-

licensure nursing program in Southern California.  
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Research Questions 

Two research questions guided this study: 

RQ1: Is there a correlation between the operationalization of the nursing process in the HNPM 

and the development of clinical reasoning in pre-licensure nursing students in their first 

semester of medical surgical nursing as measured by the Health Sciences Reasoning Test?  

RQ2: Are there any differences between the control and intervention groups in the correlation of 

development of clinical reasoning and using the HNPM in the first-semester nursing 

student based on student demographics, such as age, ethnicity, or prior healthcare 

experience, prior concept map experience, hours worked while in nursing school, and first-

generation college student as measured by the Health Sciences Reasoning Test?  

  



8 

 

 

 

CHAPTER 2 

LITERATURE REVIEW 

To evaluate the correlation between the holistic nursing process map (HNPM) and the 

development of clinical reasoning skills, it is first necessary to identify the existing literature 

relating to the development of critical thinking in nursing, along with the more specific 

development of clinical reasoning (CR) skills and the testing of CR in the health sciences. The 

second priority for identifying the circumstances surrounding the challenges of promoting CR in 

nursing education is to explore motivators for nurse educators to improve CR. High-stakes 

testing requirements and the theory-practice-gap (TPG) are both explored as motivators for nurse 

educators to improve the educational processes to teach CR. Finally, it is important to understand 

the concept map (CM) pedagogy as a learning tool and the method of use thus far in nursing 

education. A comprehensive search in Cumulative Index to Nursing and Allied Health (Cinahl), 

PubMed, EbscoHost, ProQuest Dissertations and Theses was performed to explore the existing 

literature regarding the connections between the CM with the development of critical thinking 

and clinical reasoning. The search included these keywords: critical thinking, nursing, nursing 

education, concept map, clinical reasoning, and clinical reasoning. Definition of terms used are 

in Appendix A. Nursing education books were also used for reference and background 

information. A review of the existing literature was completed by analyzing the overlap and 

junctures of nursing knowledge related to critical thinking/clinical reasoning, high-stakes testing, 

TPG, current knowledge of the CM, and CM use in nursing education. Identification of gaps in 
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literature are explored to support the need for further research on the current state of CM 

implementation in nursing education.  

Critical Thinking/Clinical Reasoning 

The development of the ability to connect the theoretical to the practical, a practice 

labeled critical thinking (CT), is considered by many as a requisite outcome in traditional 

education (Boghossian, 2012; Huber & Kuncel, 2016). The definition of CT is often elusive for 

academicians and researchers alike (Adams et al., 1996). A comprehensive publication of the 

American Psychological Association (1990) regarding critical thinking posits: “We understand 

critical thinking to be purposeful, self-regulatory judgment which results in interpretation, 

analysis, evaluation, and inference, as well as explanation of the evidential, conceptual, 

methodological, criteriological, or contextual considerations upon which that judgment is based” 

(p. 3). 

Among the social sciences, the defining characteristics of CT have been described as 

developing habits of thinking, the core skills to interpret, analyze, evaluate, infer, explain, and 

self-regulate (Myrick, 2002; Turner, 2005; Ward, 2006). Using the APA definition of CT, one 

can infer the need to develop critical thinking specific to the nursing profession. CT has been 

defined as a nonlinear recursive process used in decision making where a person forms a plan of 

action based on the judgments of the given context (Facione & Facione, 1996).  

There is a plethora of literature in nursing education over the last 20 years discussing the 

importance of nurses’ ability to think critically (Oermann & Gaberson, 2010). The generalized 

term of critical thinking is not an appropriate definition of the types of thinking nurses need to 

employ to function safely in the ever-changing technologically advanced healthcare world of 

today. Clinical reasoning is a more specific definition of the intellectual processes that nurses 
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employ (Benner et al, 2010). The governing bodies that oversee nursing education in the United 

States have made repeated statements regarding the importance of CR as a component of 

developing clinical judgment in nursing education (American Association of Colleges of 

Nursing, 2008, 2014; National Council of State Boards of Nursing, 2020; National League for 

Nursing, 2011).  

With a comprehensive review of literature, it is established that nurse researchers agree 

nurses need to develop clinical reasoning (CR) to function effectively as a registered nurse. 

Turner (2005), Chan (2013), and Gorton and Hayes, (2014) completed comprehensive literature 

reviews and found although all nurse educators could agree CR is important in nursing, the 

definitions of CR were inconsistent, and successful development of CR in nursing education has 

remained elusive to researchers.  

Carter et al. (2015) conducted a systematic review of literature for the validity of CT 

measurement tools applied to nursing judgment or CR. They identified no applicable measuring 

tools to identify CR. The available tools are unreliable and difficult to validate. With several 

meta-analyses of the literature identified across the past decade in nursing research, there 

remains a paucity of valid and reliable measurement tools to prove nursing students have 

increased CR through their nursing education. One way of correlating the development of CR is 

using the existing test-taking structure in the nursing curriculum and reviewing these results of 

ongoing testing for correlation of educational activities and development clinical reasoning as 

shown in exam scores.  

When broadening the search to identify a measurement tool for clinical reasoning outside 

the nursing profession, the health sciences reasoning test has emerged as an assessment tool used 

in the assessment of clinical reasoning skills of occupational therapy, physical therapy, pharmacy 
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students, medical students, and even dentistry students (Cavaliere et al., 2020; Kuhn & Parrot, 

2017; Nornoo et al., 2017). The health sciences reasoning test (HSRT) is grounded in the APA 

Delphi consensus definition of critical thinking and adapted to be more specific to the clinical 

reasoning necessary in the healthcare sciences (Insight Assessment, 2020). The HSRT is an 

adaptation of the California critical thinking skills test widely used as one instrument to measure 

critical thinking skills. The California critical thinking skills test has been used in multiple 

studies as a measurement tool in many disciplines to identify learners’ strengths in interpretation, 

analysis, evaluation, inferences, and explanations (Facione & Facione, 2010). The HSRT 

measures dimensions associated with clinical reasoning skills, in the same dimensions as the 

California critical thinking test but with a change of item wording to align with the health 

sciences.  

High-Stakes Testing (NCLEX-RN) 

The development of CR is fundamentally important to the practice of nursing and thus 

the ability to use CR in nursing is tested in the United States and Canada through the National 

Council Licensure by Examination (NCLEX) before obtaining licensure to perform work as a 

registered nurse (RN). The NCLEX-RN exam utilizes computer adaptive testing of nursing 

graduates’ ability to identify and safely treat complex healthcare issues at a safe level as defined 

by Bloom’s taxonomy (NCSBN, 2020). The development of clinical reasoning skills throughout 

the nursing program has been identified as a significant predictive factor for success on the 

NCLEX -RN exam (McGahee et al., 2010; Romeo, 2013). The NCLEX-RN is based on the 

cognitive domains of clinical reasoning and judgment skills (Wendt & Harmes, 2009). The use 

of the NCLEX-RN exam as a high-stakes test to identify the minimally safe level of CR in 
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nursing graduates emphasizes the need for nursing educators and researchers to identify learning 

tools that are supportive of developing CR.  

Critical thinking as a broader, more general component necessary for the development of 

clinical reasoning is used as a determining factor in success in nursing education. A solution to 

the high-stakes testing in nursing education has been to apply stringent admissions testing to 

limit students to nursing programs who can display critical thinking before admission. Carr 

(2011), Koestler (2015), and McGahee et al. (2011) researched the effectiveness of improving 

the first-time pass rates by applying stringent admission guidelines that are adhered to rigorously 

to limit admissions to students who have already proven critical thinking skills through 

admissions exams or GPA in prerequisite courses. Limiting the persons entering the profession 

to those who already display critical thinking is not a long-term solution to the challenges of 

developing CR education in nursing. It is important to identify educational tools to allow the 

student to learn CR.  

Much of the research to identify learning tools that support the development of clinical 

reasoning and first-time NCLEX-RN pass rates has focused on finding a specific learning tool 

that will increase pass rates like a magical intervention. Carr (2011) and Koestler (2015) 

identified curriculum changes and several other factors that were integral to improving nursing 

curriculum to improve the NCLEX -RN pass rates. Some of those factors included methodology 

of testing, matching the curriculum more closely to the content of the test plan, required 

remediation, and the use of low- and high-fidelity simulation. Koestler suggested the profession 

is searching for the best learning practices but has only implemented testing and remediation 

methodologies. Mee and Schreiner (2016) suggested the use of remediation is an appropriate 

learning strategy for the improvement of student learning and the ability to perform well in high-



13 

stakes testing. Remediation is a valid tool for improving test-taking; however, nurse educators 

could also improve outcomes by changing the modality of the curriculum, specifically the 

implementation of best practices for the CM. The methodology of instruction can create freedom 

for the learner to critically engage in the content and facilitate the development of critical 

thinking (Boghossian, 2012).  

Theory-Practice Gap 

The theory-practice gap (TPG) is essentially the difference between what is taught in the 

theoretical (classroom) and the practical use of the knowledge within the workplace 

(practice/clinical setting; Corlett, 2000; Dadgaren et al., 2012). Many interventions have been 

posited to bridge the TPG through changes in the way nurses are educated. Bressington et al. 

(2018) found nursing students had great difficulty in relating the theory given in the classroom to 

the nursing practice at the bedside, and the intervention of implementing a CM as a learning tool 

was an effective modifier to strengthen the theory-practice link. The authors quantitatively 

identified the learning efficacy and content analysis of the CM. The learners perceived a greater 

link between theory and practice; however, Bressington et al. did not identify any quantitative 

data that supported the claim that the CM changed the TPG for the students involved. They also 

did not identify if the CM changed long-term learning outcomes for students. Further, results did 

not define the key components or formats of the CM proven to be successful. Hickey et al. 

(2015) posited that implementation of situated cognition will improve the TPG. Situated learning 

supports student learning through action, much the same as constructivist learning theory and 

Benner’s novice to expert theories. The incorporation of CM in nursing education is one way of 

increasing situated learning activities into the didactic course to help narrow the TPG.   
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Concept Mapping Pedagogy 

Novak (1982) introduced the CM as a tool for visually allowing learners to make 

connections between different ideas or thoughts in the 1970s. The CM was born from 

constructivist learning theory and Ausubel’s assimilation theories (Atay & Karaback, 2012; 

Billings & Halstead, 2016). Constructivist learning theory discusses how memory works. The 

human mind constructs knowledge through experiences. Constructing the connections between 

knowledge and experiences allows the learner to build new knowledge—not just acquire 

knowledge (Ackay 2017; Boghossian, 2012; Iwasiw & Goldenberg, 2015). Concept mapping 

allows learners to link concepts for meaningful learning.   

Multiple studies have been published exploring the link between the development of 

clinical reasoning and concept maps as learning tools. As discussed earlier regarding CR. the 

literature has not shown a validated and reliable tool for measuring clinical reasoning. Articles 

published identifying the CM as a tool used to develop clinical reasoning are challenged because 

of the lack of validity and reliability of the measurement tools.  

Maneval et al. (2011) sought to identify the use of CM in the practical with nursing 

students and the positive effect of eventual outcomes, such as success on high-stakes testing. The 

authors identified the limiting factors of their study were the validity and reliability of the 

clinical reasoning measurement tools. Atay and Karabacak (2012) posited there were significant 

increases in clinical reasoning development among students using a CM as a learning tool. The 

authors used the California Clinical Reasoning Disposition as the measure to identify clinical 

reasoning development. Lee et al. (2013) sought to identify the longitudinal effect of the CM in 

the development of clinical reasoning. The authors assumed the concept map’s ability to improve 

clinical reasoning in nursing education had been shown irrefutably. Kaddoura et al. (2016) 
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identified concept maps as a tool to assist students to improve their clinical judgment using the 

Clinical Judgment Self-Evaluation Rubric. Using the rubric, students identified the CM as 

improving their clinical judgment. Bilik et al. (2020) found learners using concept maps scored 

higher on a Critical Thinking Motivational Scale (CTMS), creating the link of concept maps as a 

learning tool to improve clinical reasoning. The article attempted to quantify learning by using 

the CTMS as an outcome of concept maps as a learning tool.    

None of these aforementioned studies used the same clinical reasoning measurement tool. 

Furthermore, it has been documented in the nursing and educational literature that the 

measurement tools designed to measure clinical reasoning are difficult to validate without an 

agreed-upon definition of clinical reasoning and the parameters that exhibit clinical reasoning. 

Reviewing the literature identified that in many different measurement tools, there has been 

identified between concept maps and critical thinking.  

Ackay (2017) identified the concept maps as constructing knowledge from theoretical 

concepts by having learners make connections within the concepts—this applies to all levels of 

sciences and learning. With the usefulness of concept maps in all levels of learning asserted, 

Ackay fell short of defining what the specifics of concept maps are and what elements are 

required to be considered a concept map. Harris and Zha (2017) posited that concept maps can 

have many forms; for instance, concept maps can be linear, chronological, a flow chart, a spider 

chart, or any form the student chooses to use to construct connections between concepts.  

Lee et al. (2013) identified concept maps as a valuable learning tool to allow both 

students and faculty to assess what a student has learned and to allow students to fill in the gaps 

in their knowledge. The learner and educator can assess learners’ existing knowledge by using 

concept maps as a formative assessment. Then, they can follow the learning process to complete 
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concept maps after an educational intervention to identify specific constructs have been 

achieved. The use of concept maps as assessments are discussed further in reference to the 

concept maps in nursing education. 

The studies identified in this literature review expose two major weaknesses in the 

research: (a) consistency in the definition of clinical reasoning, and (b) consistency in the 

measurement tools used. Consistency in definitions and measurement tools would allow 

researchers to identify the link between concept maps and the development of clinical reasoning.  

Concept Maps in Nursing Education 

Since the introduction of concept maps in nursing education in the 1970s, some 

challenges have occurred. Challenges include the misunderstanding of concept mapping (CM) as 

an instructional and learning tool, lack of experience in the successful use of the CM, pushback 

from students, and reliance on outdated educational modalities that are not supportive of CM 

(McDonald et al., 2018). 

Oermann and Gaberson (2006), in a book published for nurse educators, identified a CM 

as a learning and assessment tool to evaluate learners’ knowledge in the clinical context as a 

formative assessment, with examples also identified and cited from nursing texts. The CMs listed 

as examples are informal and vary widely as being a free-flowing thought process of the learner. 

The CMs are not developed to intuitively follow the nursing process.  

 Kaddoura et al. (2016) noted the CM is perceived by nursing students as a learning tool 

that increased their ability to apply clinical reasoning. However, the researchers did not include 

an example format or outline of the required components of the CM. Their study was also based 

on students’ perceptions and not necessarily quantitative data to support CM as a tool to increase 

CR. 
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Kusoom and Charuwanno (2017) included an example of the nursing CM incorporating 

the nursing process. They conducted a meta-analysis of other research finding a clear link to the 

development and improvement of clinical reasoning with the use of the CM. The sample CM 

with the nursing process incorporated was not used in the studies included in the meta-analysis. 

Therefore, the clear link between the use of the CM and the development of clinical reasoning in 

these studies cannot be proven. Yue et al. (2017) completed a meta-analysis of existing literature 

indicating the incorporation of CM in nursing education improved clinical reasoning. Unique to 

this meta-analysis was the grouping of the measurement tool used to identify the development of 

clinical reasoning and a cross-comparison of these articles. The outcome for the meta-analysis by 

Yue et al. is that any form of CM used in the multiple different studies improved clinical 

reasoning. However, the articles were not evaluated for the type of CM or the implementation of 

the CM in nursing education, indicating a clear need for researchers to identify best practices for 

the formatting and implementation of CM in nursing education. The concept maps used in the 

studies included in the meta-analysis were each formatted differently and did not incorporate the 

nursing process. This is a clear gap in the literature regarding validating unified formatting for 

concept maps specific to the clinical reasoning framework of the nursing process.  

Daley et al. (2016) conducted a historical literature review to identify the history and use 

of the CM in nursing education and identify guidance for needed research. Their article 

identified the timeline of the introduction and the current state of CMs in nursing education. The 

analysis identified the introduction of CMs in nursing education was well established as a 

learning modality that was widely accepted as a contributor to the development of CT/CR in 

nursing students, but it was unable to identify any unified definition of the concept map and key 

components of the CM. The authors concluded the article with research implications calling 



18 

nursing researchers to be conceptually clear on what a CM is and identifying key components of 

the CM that can be independently verified and scored, effectively creating rubrics for the 

efficacy of CMs. Daley et al. requested nursing education researchers identify the efficacy and 

specific learning created using concept maps in nursing education.  

Smith (2016) conducted research into the correlation of the CM for first-semester nursing 

students and the development of critical thinking by using a CM rubric to provide a formative 

and summative assessment of students’ learning as opposed to the traditional nursing care plan. 

Smith’s outcomes were not conclusive in a standardized test of the students using the CM. The 

cohort’s overall scores were lower than previous cohorts’ scores; however, as a formative 

assessment, students’ completion of the CM improved over time. Although there was no 

correlation between improvement in testing scores, which could be explained by confounding 

factors, the study did provide guidance for future research in using concept maps with first 

semester nursing students. The implications of this are that consistent implementation of the 

concept maps, including instruction, feedback, and a clear grading rubric, are ideal for best 

practices of using CMs in nursing education. 

Summary 

 Integral to the nurse is the enhancement of clinical reasoning (Myrick, 2002; Myrick & 

Yonge, 2004). Beyond developing clinical reasoning, recent literature has suggested that to more 

clearly define the thought process in which nurse clinicians engaged, we now identify critical 

thinking as an umbrella term that encompasses clinical reasoning. Clinical reasoning (CR) 

happens during rapidly changing open-ended situations. The complexity of the modern 

healthcare environment demands that nurses can employ CR in the workplace (AACN, 2020; 

Benner et al., 2010; Chan, 2013; Tyne, 2017; van Graan & Williams, 2017; Ward, 2006). 
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Developing CR in nursing students is essential for preparing students to successfully pass high-

stakes testing and to narrow the TPG. Developing learning constructs that support clinical 

reasoning development is a long-term solution for improving NCLEX-RN pass rates and solving 

the theory-practice-gap. 

The link between CR and the concept map as a learning tool has been explored in the 

nursing literature. The missing component to many of these articles and much of the research is 

defining best practices for the use of the CM. The structure and definition of CM are not well 

explored. Few studies have identified the need for CM to match the nursing process. Nursing 

education has worked consistently to identify best practices and methodology for developing CR 

in nursing students with the integration of the CM as a solution; however, best practices for 

integration of the CM into nursing education have not been explored (Carter et al. 2015; Curl et 

al., 2016; Farley-Serembus, 2016). It is time to move beyond admission and progression policies, 

high-stakes testing, and remediation to improve CR in nursing students. Nursing research needs 

to move beyond the efficacy of the CM and into other areas of best practice using the CM in 

nursing education (Daley et al., 2016). The nursing process has been a part of nursing reasoning 

for well over 30 years; thus, it is imperative to move nursing knowledge forward to find best 

practices to partner the nursing process to the theoretical constructs of education (Cazzell & 

Anderson, 2016; Gorten & Hayes, 2014). The holistic nursing process map is another tool to 

assist the novice prelicensure nursing student forward in their theoretical constructs along the 

novice to expert continuum.  

As author, I developed a holistic nursing process map that aligns with constructivist 

learning theory by providing a clear framework of the application of the nursing process in the 

form of a concept map (CM). Students are provided a critical thinking framework (the nursing 
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process) in the format of a CM that allows the student to fill in the details from previous 

learning. Constructivists learning theory posits that new knowledge is acquired when the learner 

can link new information to existing knowledge in a structured manner (Harrison & Gibbons, 

2013, p. 395). By providing the learner a CM in the framework of the nursing process, the 

learner is inputting existing knowledge while linking new knowledge which assists the learner to 

draw connections and boundaries while constructing new knowledge (Atay & Karaback, 2012). 

Interacting with the concept map as a learning tool is a learner-centered approach to construct 

new knowledge consistent with constructivist learning theory (Conceição & Taylor, 2007).  

The HNPM was developed over several years of working directly with previously 

identified “high risk for failure” nursing students with test taking and study techniques. Many of 

the high-risk students were admitted into a nursing program despite not meeting the stringent 

admissions guidelines or with extenuating circumstances surrounding their admissions. After 

several years of working with high-risk students, a pattern emerged of students who had not had 

any structure within which to study and were unable to independently create the cognitive 

framework provided by the concept map to aid in their learning. The holistic nursing process 

maps provides the nursing process framework in a visual way in alignment with the pedagogy of 

the concept map. The HNPM also fills a gap in the literature by implementing the constructivist 

learning theory and the nursing process. Previous literature has indicated concept maps are 

useful, but there are no guidelines for essential content in the CM for the learner to be successful.  
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CHAPTER 3 

METHODOLOGY 

The purpose of this study was to  answer two research questions: RQ1) Is there a 

correlation between the use of the holistic nursing process map and the development of clinical 

reasoning skills in the pre-licensure nursing students during their first semester of medical 

surgical nursing as measured by the health sciences reasoning test, and RQ2) Are there any 

differences between the control and intervention groups in the correlation of development of 

clinical reasoning and using the HNPM in the first-semester nursing student based on student 

demographics, such as age, ethnicity, or prior healthcare experience, prior concept map 

experience, hours worked while in nursing school and first-generation college student as 

measured by the Health Sciences Reasoning Test? Detailed descriptions of the study design, 

study setting, data collection, and data analysis methods are included in this chapter.  

Design 

As the author, I used a correlational approach. Quantitative data collection consisted of 

pre-test, post-test scores in a correlational design to evaluate the relationship between the use of 

the holistic nursing process map (HNPM) and the development of clinical reasoning. To further 

elucidate the relationships in developing clinical reasoning skills, comparisons were made 

between the demographic groups, including fidelity with which the HNPM was used, age, 

ethnicity, gender, prior healthcare experience, prior concept mapping experience, hours worked 

while in nursing school and first-generation college students. 
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The research design is a quasi-experimental pre-test post-test design with a traditional 

control group. The quasi-experimental design was chosen because it is useful for evaluating 

interventions in a real-life setting, such as educational classrooms and where randomization is 

not always feasible (Polit & Beck, 2017). The one group pre-test post-test design assists in the 

generation of quantitative data regarding the correlation of the HNPM and the development of 

clinical reasoning skills. The quasi-experimental design can provide data that allow inferences 

that the independent variable was affected by the dependent variable (Morgan et al, 2013). The 

independent variable is the use of the holistic nursing process map. The dependent variable is the 

development of clinical reasoning skills.  

Setting and Sample 

It is important to use sound sampling theory to identify the appropriate sample size in the 

design of the study. To genuinely reflect the study’s target population, a sufficient sample size is 

first identified. A power analysis helps calculate the minimal sample size needed to support the 

data generated (Faul et al., 2009). The power analysis for this study was generated using 

G*power, a statistical program widely used in statistical analysis (see Appendix E). The power 

associated with a correlational analysis is calculated using the Means Wilcoxon-Mann-Whitney 

test with two groups. For the purposes of this study, the power analysis was conducted with a 

medium effect size of 0.5, an alpha value of 0.05, and an estimated power of 0.8, producing a 

minimal sample size of 106 students. It is important to ensure a sufficient sample size to reduce 

sampling errors and produce ample statistical power. A repeat of the Means Wilcoxon-Mann-

Whitney test with two groups with an effect size of 0.5, alpha value 0.05, and power of 0.9 

generated a maximum sample size of 146 students.  
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The sample is a convenience sample of students enrolled in one of three pre-licensure 

nursing programs offered at four geographical campuses and enrolled in their first semester of 

medical surgical nursing. The total number of eligible participants is 126. The inclusion criteria 

for participants includes enrollment in their first semester of medical surgical nursing course in 

the nursing program during the Fall 2021 semester. Exclusion criteria were participants who did 

not consent to participate, students not enrolled in the pre-licensure undergraduate nursing 

program, and students not enrolled in their first semester of medical surgical nursing during the 

Fall 2021 semester. To identify the demographic attributes of the students, a short demographic 

survey (Appendix D) was added to the beginning of the HSRT exam. The demographic data 

were de-identified, collected, and reported in conjunction with the test scores.  

Ethical Considerations 

Institutional Review Board approval was obtained from both the institution where the 

study was conducted and the university where I am pursuing doctoral studies (see Appendices F 

and G). Because I do not teach in the programs where the research was conducted. the decision 

was made to only recruit and enroll students from those three programs, excluding any potential 

for ethical concerns of the students potentially being taught by the me at any time during their 

studies. After an introduction to the study (recruiting script Appendix H), students were informed 

of potential risks of participating in the study and informed of their rights as participants, in and 

encouraged to ask any questions, with emphasis placed on the fact that participation would in no 

way affect the course grade. After informed consent (see Appendix I) was obtained 

electronically, students were provided a unique participant test identification number and 

instructions for the HSRT exam. To protect participant privacy, no specific student data were 

collected, and unique test identification numbers identifying test scores were used to protect 
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participant privacy and stored in a locked computer within a locked office within the School of 

Nursing at a different campus than the participants attended classes. All students in the 

traditional undergraduate program, the LVN-BSN program, and the 2+2 program enrolled in 

their first semester medical surgical course were invited to participate in the study with a total 

potential enrollment of 126 students.   

Educational Intervention 

The holistic nursing process map (Appendix B), along with the grading rubric for the 

HNPM (Appendix C) was incorporated into the existing nursing curriculum of the LVN-BSN 

and 2+2 program in previous semesters and introduced to nursing students in their first semester 

medical surgical nursing courses. The use of the HNPM was evaluated for completion by the 

existing faculty on a weekly basis with the grading rubric, and with a minimum usage of seven 

times throughout the semester, excluding the control group who did not use the HNPM 

throughout the semester. Existing faculty had previous training in the use of the HNPM and 

received refresher training and support at the beginning of the Fall 2021 semester. The 

instruction included (a) the key elements for completion of the holistic nursing process map 

rubric, (b) examples of complete HNPM’s, and (c) instructions to students for the use of the 

HNPM. 

Instrumentation 

The health sciences reasoning test (HSRT) is developed by insight assessments to 

produce objective scores on the scales of analysis, interpretation, evaluation, explanation, 

inference, induction, numeracy, and overall reasoning skills (Insight Assessment, 2020). The 

HSRT is a multiple-choice exam offered in a 50-minute sitting. All test items range in difficulty 

and complexity levels and are set in clinical practice contexts to evaluate participants’ clinical 
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reasoning development. The HSRT is designed to measure students clinical reasoning skills in 

the dimensions of interpretation, inference, evaluation, induction, deduction, and numeracy. The 

questions developed for the HSRT come from a pool of test items curated over several decades 

of research building on the research of the California critical thinking exam (HRST, 2020). The 

test site is secure and encrypted to ensure participant privacy. Reports are generated both 

individually and by group by the insight assessment, through the e-testing system. The e-testing 

system will also collect and report the demographic data (Appendix D) at the time of test 

administration and reported with the test scores for data evaluation. The HSRT is rated for 

reliability using Kuder-Richardson test (KR-20). The KR-20 is a measurement used to measure 

the internal reliability of test items on an exam. The closer the KR-20 is to 1, the higher rated the 

reliability; it is generally accepted for a reliable instrument to have a KR-20 of 0.5. Each KR-20 

of the HSRT exam items either meets or exceeds the criterion of .70, which is deemed highly 

reliable for internal consistency (Insight Assessment, 2020). The validity of the HSRT is based 

on the content validity and construct validity, with the removal of extraneous factors, such as a 

language barrier to eliminate any language bias. The HSRT is developed in conjunction with 

educators and psychometric specialists to ensure the content validity is appropriate for the health 

sciences subgroup of test takers. The content items are also compared against other critical 

thinking measures such as the graduate readiness exam (Insight Assessment, 2020).  

Data Collection 

Students were instructed to take the health sciences reasoning test (HSRT) in a pre-test 

post-test design. They were offered the HSRT as an alternative to existing curriculum testing. 

The existing curriculum requires students to take a critical thinking exam through the school’s 

contract with the Kaplan Test Prep Integrated Testing platform. Students were instructed to take 
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the pre-test HSRT prior to their fourth week of the semester and prior to the introduction of the 

HNPM and take the post-test at the conclusion of their 16-week semester. During the final week 

of the semester, participants were reminded by their course faculty to take the post-test HSRT. 

Insight assessment provided the HSRT results and collected demographic data in password-

protected downloadable excel data sheet format. Data were collected in a series of reports 

following the post-test collection period.  

Statistical Analysis 

The collected data from the HSRT was entered into SPSS v28.0.0. Initial statistical 

analysis consisted of a one-way ANOVA of the comparisons in pre-test and post-test scores of 

multiple groups, pre-licensure nursing students who completed the HNPMs, and those who did 

not identify differences in clinical reasoning based on use and guidance given in using the 

HNPMs. Data were further evaluated with a two-way ANOVA to determine the differences in 

the two groups of students’ developments of clinical reasoning skills after use of the HNPM. The 

two-way ANOVA allows comparisons among varying levels of data with two or more 

independent groups with one dependent variable. Data from the HSRT were further evaluated 

using parametric independent samples t test between the pre- and post-test scores to identify 

statistical evidence of the use of the HNPM and development of CR skills among the different 

demographic groups that were significant according to the two-way ANOVA. The independent  

t test is useful in statistical analysis if analyzing independent pairs, pairing two groups of data for 

evaluation of differences (Morgan et al., 2013). While reviewing the datasets and demographics 

data collected, it was determined the comparisons between different demographic groups would 

help identify the type of learner that most benefits from using the HNPMs.   
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Descriptive statistics were used to identify the variables within the demographics 

collected that may have a difference with the pre-test post-test scores. As the data collection 

continued, the three intervention groups were found to have significant differences in the 

intervention fidelity. Each of the three faculty members engaged in the use of the HNPM in 

different ways. The differences between the groups in terms of implementation and geographical 

location presented a convenience sample where demographic factors and implementation factors 

could be further explored in the collected data via post ad hoc analysis. Demographic data and 

the implementation of the intervention and differences are discussed further in Chapter 4. 

Assumptions and Limitations of Data Analysis 

Statistical assumptions-normality of data are discussed in detail in Chapter 4. It is 

important to also evaluate the extraneous variables when identifying the limits of the study. 

There is potential that the HNPM is effective with certain groups of students but less effective 

for students who may already possess critical thinking or clinical reasoning skills. A further 

limitation is that the HSRT, while being adapted for healthcare, is not specific to nursing and 

may not appropriately represent clinical reasoning in the nursing profession. Expected variables 

that could affect the generalizability of the data are learner age, gender, ethnicity, first generation 

college student, previous healthcare experience, prior experience with use of concept maps, and 

hours worked while in nursing school. To identify the demographics of the learner, basic 

demographic information was collected, including age, gender, ethnicity, first generation college 

student, previous healthcare experience, prior experience with the use of concept maps, and 

hours worked while in nursing school. Generalizability is limited, as the study was conducted at 

one school of nursing in Southern California and had a small sample size (n = 45).  
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Students’ fear of reprisal from faculty affecting their grades or experiences in the nursing 

program in the future was a possible limitation. To address this concern, participants were from 

the program at a geographically different campus from which I interact with students. By 

separating the students from the researcher geographically, I did not have any direct interaction 

with students and had neither direct nor indirect effect on the grading of students’ work at any 

point in their pre-licensure nursing education. All participation in testing was strictly voluntary 

and did not influence the course grading structure.  

Data were reviewed for accuracy, and pre-test post-test results were reviewed with the 

unique test taker identification numbers to remove any duplications or test errors. One hundred 

two students consented to participate in the research study, and 83 students completed the pre-

test. Following the completion of the semester, 68 students completed the post-test. Further loss 

of participation resulted from a data analysis and elimination of erroneous data, discussed more 

in depth in Chapter 5.  

Summary 

Chapter 3 described the methodology and discussion of research design, a description of 

the setting and sample, ethical considerations, and the properties of the educational intervention 

along with the instrumentation used to measure the development of clinical reasoning skills. Data 

collection, ethical considerations, and the data collection procedures were described. Rationale 

for the data analyses was given and the sample sizes were described. The convenience sample, 

102, students consented to participate in the research study, and 83 students completed the pre-

test. Following the completion of the semester, 68 students completed the post test. Further loss 

of data was experienced when eliminated for erroneous data, discussed in depth in Chapter 4.  
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CHAPTER 4 

RESULTS 

The purpose of this quasi-experimental correlational design study was to identify if there 

was a difference between the use of the HNPM and the development of clinical reasoning among 

first semester pre-licensure nursing students. Also evaluated was if there was an effect on the 

outcome of using the HNPM and the development of clinical reasoning skills among different 

demographic groups of prelicensure first semester nursing students.  

The following research questions are addressed:  

RQ1. Is there a correlation between the operationalization of the nursing process in the 

HNPM and the development of clinical reasoning in pre-licensure nursing students in their first 

semester of medical surgical nursing as measured by the Health Sciences Reasoning Test?  

RQ2. Are there any differences between the control and intervention groups in the 

correlation of development of clinical reasoning and using the HNPM in the first-semester 

nursing student based on student demographics, such as age, ethnicity, or prior healthcare 

experience, prior concept map experience, hours worked while in nursing school and first-

generation college student as measured by the Health Sciences Reasoning Test?  

Baseline parameters for clinical reasoning were measured using the health sciences 

reasoning test before the fourth week of the semester (pre-test). The HNPM and grading rubric 

were introduced to three of the four groups, with the fourth group serving as a control group. The 

clinical reasoning skills were again measured in the 16th week of the semester when students had 

used the HNPM throughout the semester seven times (post-test). Comparisons were made among 
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demographics groups to identify if any other factors influenced the success of using the HNPM 

identifying potential factors for future research to contribute to the body of knowledge of the best 

practices for implementing concept mapping pedagogy into nursing curricula.   

Collected CR data were entered into SPSS v28.0.0 to analyze the data for the first 

research question. Demographic data were evaluated using univariate descriptive statistics, 

identifying the composition of the participant groups. Further analysis consisted of inferential 

statistics in the form of a two-way ANOVA of the comparisons in pre-test and post-test scores of 

multiple groups. Comparisons were made between the pre-licensure nursing students who 

completed the HNPMs and those who did not. The two-way ANOVA was performed to identify 

if statistically significant changes were noted for the analysis of the first research question. 

Demographic data were evaluated using univariate descriptive statistics, identifying the 

composition of the participant research groups. Multiple variables were then evaluated to 

identify differences in the demographic data collected and the statistical significance of the 

variables over time using a mixed ANOVA. The data collected were evaluated with the mixed 

ANOVA to identify if there were significant differences among demographic groups and if there 

is a group of students who might better benefit from the use of HNPM in their development of 

clinical reasoning. This chapter presents a description of the demographics of the participant 

group and then expands on the statistical analysis of the two research questions.  

Demographic Data of Participants 

Of the 126 eligible students enrolled in one of three pre-licensure nursing programs 

offered at four geographical campuses in their first semester of medical surgical nursing, 102 

students initially agreed to participate in the study. The number of students who completed the 

pre-test was reduced to 83. Several students in the control group did not complete the pre-test in 
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the required timeframe and thus were excluded from the study. The participant number was 

further reduced to 45 when participants did not complete the post-test at the end of the semester. 

Several participants were lost to attrition and did not complete the post-test, or the test result data 

was eliminated due to validity concerns. The post-test was not proctored—rather, it was taken on 

participants’ own time. When analyzing post-test results, several participants’ post-tests were 

completed in less than 15 minutes. The exam is administered as a 50-minute test; thus, several 

results were eliminated for erroneous data and discussed further in Chapter 5.  

Age, Gender, and Ethnicity 

Participants ranged from 18–50 years of age. They were asked to identify themselves in 

age ranges split into 5-year increments to attempt to identify life experiences and generational 

differences. The 18–25 age range was a slightly larger range of 7 years as opposed to the other 

ranges of 5 years, to account for any of the traditional undergraduate students who were admitted 

directly from high school. Age ranges were considered as possible indicators of previous life 

experiences correlating with higher initial clinical judgment scores and a potential difference 

with the interaction of concept mapping contributing to the success of using the HNPM.   

Participants self-identified as either female or male. Gender was considered as a 

parameter due to the overwhelming disparities in the nursing profession. The differences in 

admission and completion of nursing programs are significant among genders (Younas et al., 

2021). Consistent with other reported rates of gender differences among nursing students, 

participants were 91% female.  

Ethnicity data was collected in five parameters, which participants self-selected (see 

Table 1). The status as a first-generation college student was also determined. Table 1 presents 

participant demographics and statistics.  
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Table 1 

 

Demographics and Descriptive Statistics of Participants 

 
 

Frequency % Valid % Cumulative % 

Age 

18–25 

13 28.9 28.9 28.9 

26–30 8 17.8 17.8 46.7 

31–35 12 26.7 26.7 73.3 

36–40 6 13.3 13.3 86.7 

41–45 4 8.9 8.9 95.6 

46–50 2 4.4 4.4 100.0 

Gender 

Female 41 91.1 91.1 91.1 

Male 4 8.9 8.9 100.0 

Ethnicity 

Asian/ Asian American/ Pacific Islander 7 15.6 15.6 15.6 

Black/ African American 8 17.8 17.8 33.3 

Hispanic/ Latino/ Mexican American 13 28.9 28.9 62.2 

I choose not to provide this information 3 6.7 6.7 68.9 

Native American/ American Indian 1 2.2 2.2 71.1 

White/ Caucasian Angio American 13 28.9 28.9 100.0 

First Generation College Student 

No 22 48.9 48.9 48.9 

Yes 23 51.1 51.1 100.0 

 

 

Among the total number of participants, the highest percentage (n = 33) identified as 

below the age of 36 years. Participants enrolled in the traditional undergraduate program 

represented a large portion of the students in the 18–25 age range. Similar to other published 
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nursing student data, a large majority of students identified as female. Among participants, there 

was an even split between first generation and not first-generation college students. The two 

student group participants were divided between three programs of study: (a) traditional 

undergraduate, (b) 2+2 (a transfer program), and (c) the LVN-BSN programs. Students in the 

2+2 and LVN-BSN programs were cohorted together by their geographic campus location and 

take their nursing courses together. The traditional undergraduate program students are separated 

from the other two groups because they attend classes on a different campus. Tables 2 and 3 

present the demographic information of both the control and intervention groups.  

Table 2 

Demographic Descriptive Data Traditional Undergraduate*  

 
 

Frequency % Valid % Cumulative % 

Age 

 

18–25 

 

 

7 

 

 

100.0 

 

 

100.0 

 

 

100.0 

Gender 

Female 7 100.0 100.0 100.0 

Ethnicity 

Asian/ Asian American/ Pacific Islander 4 57.1 57.1 57.1 

Hispanic/ Latino/ Mexican American 1 14.3 14.3 71.4 

White/ Caucasian Anglo American 2 28.6 28.6 100.0  

First Generation College Student 

No 6 85.7 85.7 85.7 

Yes 1 14.3 14.3 100.0 

Note. *control group.      
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Table 3 

Demographic Descriptive Data LVN-BSN and 2+2 Program*  

 
Frequency % Valid % Cumulative % 

Age 

 

18–25 

 

 

6 

 

 

15.8 

 

 

15.8 

 

 

15.8 

26–30 8 21.1 21.1 36.8 

31–35 12 31.6 31.6 68.4 

36–40 6 15.8 15.8 84.2 

41–45 4 10.5 10.5 10.5 

46–50 2 5.3 5.3 100.0 

Gender 

Female 34 89.5 89.5 89.5 

Male 4 10.5 10.5 100.0 

Ethnicity 

Asian/ Asian American/ Pacific Islander 3 7.9 7.9 7.9 

Black/ African American 8 21.1 21.1 28.9 

Hispanic/ Latino/ Mexican American 12 31.6 31.6 60.5 

I choose not to provide this information 3 7.9 7.9 68.4 

Native American/ American Indian 1 2.6 2.6 71.1 

White/ Caucasian Anglo American 11 28.9 28.9 100.0 

First Generation College Student 

No 16 42.1 42.1 42.1 

Yes 22 57.9 57.9 100.0 

Note. *intervention group. 

 

Demographic data indicate the two groups of students did not compare demographically. 

The traditional undergrad group reported being all female, mostly Caucasian or Asian American, 

and all in the age range of 18–25 years. The intervention groups of the LVN-BSN and 2+2 were 
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primarily in the range of 30–36 years, with some male students, and mostly identified as either 

Hispanic/Latino/Mexican American and White/Caucasian/Anglo American.  

Life Experience: Work in Healthcare, Working Hours, Concept Mapping 

Prior healthcare experience was also an important parameter to collect and report as a 

potential for the development of clinical reasoning skills linked to the exposure to healthcare and 

other healthcare related fields, as it could be a contributor to the development of clinical 

reasoning (CR) skills. With the variation of students by program and prior health experience, 

they were asked to indicate the number of hours they averaged working weekly. Participants 

were not given the option to identify whether they did not work at all while enrolled in the 

program, which was an oversight, and could affect the data in the hours worked parameter.   

Participants’ self-reported prior experience using non-nursing concept maps in their 

education was evaluated to identify the difference between prior experience with concept 

mapping as an educational tool and the use of HNPM to the development of clinical reasoning. 

The use of concept maps in previous educational experiences may have changed students’ 

perceptions of and completeness of the way CMs are used in the context of nursing education.  

Life experience demographics were identified between the control group and the 

intervention group. Tables 4 and 5 present the demographic information of both groups.  

The traditional undergraduate (control group) life experiences demographics differ from the 

intervention group participants by all tested factors. The control group reported just one 

participant with prior healthcare experience, while the intervention group had a majority with 

prior healthcare experience. The groups were near even with reporting prior experience with 

concept mapping. The intervention group reported higher percentage of hours worked per week.  
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Table 4  

Experience Descriptive Statistics— Traditional Undergraduate*  

 
Frequency % Valid % Cumulative % 

Prior Health Experience 

 

No 

 

 

6 

 

 

85.7 

 

 

85.7 

 

 

85.7 

Yes 1 14.3 14.3 100.0 

Prior Experience With Concept Maps 

No 4 57.1 57.1 57.1 

Yes 3 42.9 42.9 100.0 

# of Hours Worked per Week 

0–10 5 71.4 71.4 71.4 

11–20 2 28.6 28.6 100.0 

Note. *control group. 

 

Table 5 

Experience Descriptive Statistics—Intervention Group 

 
Frequency % Valid & Cumulative % 

Prior Health Experience 

No 11 28.9 28.9 28.9 

Yes 27 71.1 71.1 100.0 

Prior Experience With Concept Maps 

No 24 63.2 63.2 63.2 

Yes 14 36.8 36.8 100.0 

# of Hours Worked per Week 

0–10 15 39.5 39.5 39.5 

11–20 9 23.7 23.7 63.2 

21–30 5 13.2 13.2 76.3 

31–40 8 21.2 21.2 97.4 

40+ 1 2.6 2.6 100.0 



37 

Geographical Location 

The format of the nursing program and geographical campus created a natural grouping 

of students into four distinct groups based on their geographical location. Each campus location 

had a different faculty member who implemented the HNPM at varying degrees of compliance 

with instruction. Table 6 presents the geographical location completion of the study data.  

Table 6 

Geographical Location Descriptives 

Campus Frequency % Valid % Cumulative % 

HD 14 31.1 31.1 31.1 

IE 8 17.8 17.8 46.7 

MO 16 35.6 35.6 84.4 

TU 7 15.6 15.6 100.0 

 

Each geographical location could be further identified as cohorted student groups. TU 

represents only the traditional undergraduate students, the control group; HD, IE, and MO each 

have one cohort of students with mixed 2+2 and LVN-BSN students at each location and 

cohorted together for this study as the intervention group. The percentage of students who 

completed the study was highest among the groups where faculty engagement in the use of the 

HNPM was highest and is discussed further in Chapter 5.  

Changes in Clinical Reasoning Measurement 

RQ1 asks: Is there a correlation between the operationalization of the nursing process in 

the HNPM and the development of clinical reasoning in pre-licensure nursing students in their 

first semester of medical surgical nursing as measured by the health sciences reasoning test? To 

answer, the health sciences reasoning test was administered at the beginning of the semester and 
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again at the end of the semester among four groups of students taking their first semester medical 

surgical nursing course. The HSRT exam scores participants in overall CR skills along with 

individual domains of thinking that contribute to clinical reasoning skills. The domains of 

clinical reasoning tested were interpretation, analysis, evaluation, inferences, and explanations. 

These clinical reasoning domains were not significantly different between groups, pre-test or 

post-test and not reported herein.  

Health Science Reasoning Test Results 

One-way ANOVA and descriptive statics were used to identify if the pre-test to post-test 

changes were significant differences among the campuses. See Table 7.  

Table 7 

Descriptive Statistics of Mean Clinical Reasoning Scores by Campus and the F-test Values of the 

HSRT Control and Intervention Groups 

Pre-Test M SD F  p 

HD 72.93 6.788  

  

4.557  

  

 

 

.008 

IE 71.12 8.76 

 MO 76.50 7.367 

TU 83.29 4.424 

Post-Test   

HD 74.93 7.830   

  

4.894 

  

  

 

 

.005 

IE 73.13 6.151 

 MO 76.63 6.801 

TU 85.43 4.826 
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There were significant differences in M HSRT scores on the pre-test and post-test 

between the control and treatment groups. There was statistical significance between subjects 

based on the campus. The Post-hoc (Tukey HSD) indicates differences between TU, and campus 

was responsible for this significance (95% confidence intervals: TUG – HD = (2.85, 18.01), 

TUG – IE = (3.76, 20.70), TUG – MO (0.38, 15.21) The M HSRT score for TU was higher than 

the M scores for the other three campuses in both the pre-test and post-test.  

Research Question 1 

The two-way ANOVA was performed with 45 participants (n = 45), and a significance 

level set at 0.05 comparing pre-test post-test scores to answer RQ1: Is there a correlation 

between the operationalization of the nursing process in the HNPM and the development of 

clinical reasoning in pre-licensure nursing students in their first semester of medical surgical 

nursing as measured by the health sciences reasoning test? (See Table 8). 

H0 (null hypothesis): There are no statistically significant differences in clinical reasoning 

skills of nursing students, as measured by the HSRT (pre-and post-test), between the control and 

treatment groups. 

H1 (alternative hypothesis): There are statistically significant differences in clinical 

reasoning skills of nursing students, as measured by the HSRT (pre-and post-test), between the 

control and treatment groups. 

The within-subjects effect (i.e., time) was not significant, F(1,41) = 2.257, p = 0.14, 

indicating no significant differences in HSRT scores between pre-test and post-test (see Figure 

1). Additionally, results of the interaction term (i.e., campus x time) were not significant, F(3,41) 

= 0.290, p = 0.83, indicating no significant differences in clinical reasoning scores by the 

interaction effect of campus and time. Therefore, only the between-subjects effect was 
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significant, indicating a M difference in HSRT scores according to campus, but no significant 

improvement in scores from pre- to post-test nor a significant difference in score improvement 

according to campus. 

Table 8 

Two-Way ANOVA Between and Within Subjects’ Control—Intervention Groups 

Source  df M Square F p 

Campus 3 448.601 6.002 0.002 

Between-subjects error 41 74.736 
  

Time 1 48.889 2.257 0.141 

Time x Campus 3 6.284 0.290 0.832 

 

Figure 1 

Differences in M Scores HSRT Pre-Test Post-Test Control and Intervention Groups 

                        

 The null hypothesis for RQ1 is accepted. There was no significance in the development 

of CR as measured by the HSRT between the control and intervention groups.    

Research Question 2 

The repeated two-way ANOVA was performed with 45 participants (n = 45) and a 

significance level set at 0.05, to answer RQ2: Are there any differences between the control and 

intervention groups in the differences with respect to the development of clinical reasoning and 
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using the HNPM in the first-semester nursing student based on student demographics, such as 

age, ethnicity, or prior healthcare experience, prior concept map experience, hours worked while 

in nursing school and first-generation college student as measured by the HSRT? 

The statistical test to check that assumptions had been for mixed measures ANOVA was 

evaluated prior to interpreting the statistical analysis. To answer the question regarding the 

variables of the demographics, the mixed ANOVA was run multiple times to identify if any 

variables influenced pre-test post-test results within participant groups.  

H0 (null hypothesis): There are no statistically significant differences in CR skills of 

nursing students, as measured by the HSRT (pre-test and post-test), between control and 

intervention groups, accounting for age, gender, ethnicity, prior healthcare experience, prior 

concept map experience, hours worked while in nursing school, and first-generation college 

student. 

H1 (alternative hypothesis): There are statistically significant differences in clinical 

reasoning skills of nursing students, as measured by the HSRT (pre- and post-test), between the 

control and three treatment groups, accounting for age, gender, ethnicity, prior healthcare 

experience, prior concept map experience, hours worked while in nursing school, and first-

generation college student.  

Of the demographic data collected, no statistical significance was indicated for gender, 

age, number of hours worked, prior concept map use or first-generation college students. In each 

of the repeated two-way ANOVAs, the p value never reached level of significance (p = <.05) 

indicating no differences between groups regarding first generation college students, age, gender, 

prior concept map experience, and number of hours worked weekly. Table 9 presents the two-

way ANOVA repeated measures for each demographic showed no significance. 
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Table 9 

Two-Way ANOVA Results  

Source of Variation SS df M Sq. F   p 

time*gender 51.573 1.0 51.573 2.602 .114 

time*age 133.055 5.0 26.611 1.34 .2668 

time*number hours worked 62.843 4.0 15.711 .643 .636 

time*prior concept maps 24.795 1.0 24.795 1.165 .287 

time* first gen college student 14.892 1.0 14.892 .715 .403 

 

There were indicators for significance of the prior healthcare experience, and ethnicity. 

The null hypothesis for RQ2 is rejected. 

Prior Healthcare Experience 

The between-subjects effect (i.e., prior healthcare experience) was significant, F(1,43) = 

4.022, p = 0.05, indicating significant differences in M HSRT scores between those with and 

without prior healthcare experience. The profile plot (Figure 2) shows the M score for those 

without prior healthcare experience is higher than those with prior healthcare experience. Of 

participants in the control group, one reported previous healthcare experience, while the 

intervention group reported 27 participants with prior healthcare experience.  

The within-subjects effect (i.e., time) was not significant F(1,43) = 1.971, p = 0.17, 

indicating no significant differences in HSRT scores between the pre-test and post-test (see 

Figure 2). Additionally, results of the interaction term (i.e., prior healthcare experience x time) 

were not significant, F(1,43) = 0.035, p = 0.852, indicating no significant differences in clinical 

reasoning scores by the interaction effect of prior healthcare experience and time. Therefore, 

only the between-subjects effect was marginally significant, indicating a M difference in HSRT 
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scores according to prior healthcare experience, but no significant improvement in scores from 

pre-test to post-test nor a significant difference in score improvement according to prior 

healthcare experience (see Table 10).  

Figure 2 

Differences in M Scores HSRT Pre-Test Post-Test Prior Healthcare Experience and No Prior 

Healthcare Experience Groups  

 
 

Table 10 

Mixed ANOVA Between and Within Subjects/Prior Healthcare Experience 

Source           df M Sq. F p 

Prior healthcare experience 1 377.227 4.022 0.051 

Between-subjects error 43 93.785   

Time 1 41.540 1.97 0.168 

Time x prior healthcare 1 .740 .035 0.852 

Within-subjects error 43 21.079   
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Data collected indicate a M difference between students with prior healthcare experience 

and without prior healthcare experience, indicating that there may be a difference in the way 

these two types of students develop clinical reasoning skills. Therefore, a paired sample t test 

was performed with the two variables of previous healthcare experience and no previous 

healthcare experience in the intervention group to identify the M difference between the pretest 

and posttest of the two groups. Cohen’s effect size for the no previous healthcare experience 

group is larger than typical, while the previous healthcare experience group effect size is smaller 

than typical. The paired sample t-test results indicate a difference in the way students with and 

without previous healthcare experience develop clinical reasoning skills. Table 11 presents the 

paired t tests.  

Table 11 

Paired Sample t Tests, Previous Healthcare Experience and No Previous Healthcare Experience 

Variable M SD T df p d 

No Previous Healthcare Experience 

Pretest-Posttest 

2.45 2.80 2.90 10 .016 .875 

Previous Healthcare Experience 

Pretest-Posttest 

1.26 7.52 .87 26 .392 .167 

 

Ethnicity 

The between-subjects effect (i.e., ethnicity) was not significant, F(5,39) = 1.950, p = 

0.108, indicating significant differences in M HSRT scores between different ethnic groups. The 

post hoc is unable to be performed because several groups reported less than two participants. 

The profile plot (Figure 3) shows differences in M scores based on the reported ethnicity. The 

profile plot shows participants who identified as Hispanic/Latino/Mexican American versus 

White/Caucasian/Anglo American had significant increases between the pre-test and post-test.  
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Figure 3 

Differences in M Scores HSRT Pre-Test Post-Test Reported Ethnicity Groups 

 

The within-subjects effect (i.e., time) was not significant F(1,39) = 0.609, p = 0.830, 

indicating no significant differences in HSRT scores between pre-test and post-test. Results of 

the interaction term (i.e., ethnicity x time) were significant, F(5,39) = 6.032, p < .001, indicating 

significant differences in clinical reasoning scores by the interaction effect of ethnicity and time. 

Therefore, the between-subjects effect and interaction term were significant, indicating a M 

difference in HSRT scores according to ethnicity and a significant difference in score 

improvement according to ethnicity (see Table 12).  

The mixed ANOVA for pre-test post-test by campus and ethnicity were significant, 

indicating a M difference in HSRT scores according to ethnicity, and a significant difference in 

score improvement according to ethnicity. Therefore, a paired sample t test was performed with 

these two variables to identify the M difference between pre-test and post-test of the two groups. 
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Table 12 

Mixed ANOVA Between and Within Subjects/Ethnicity 

Source            df M Sq. F p 

Ethnicity 5 176.399 1.950 0.108 

Between-subjects error 39 90.462   

Time 1 0.609 0.046 0.830 

Time x ethnicity 5 79.120 6.032 <.001 

Within-subjects error 39 13.117   

 

Cohen’s effect size for the Hispanic/Latino/Mexican American group is larger than typical, while 

the White/Caucasian/Anglo American effect size is typical (see Table 13).  

Table 13 

Paired Sample t Tests, Hispanic/Latino/Mexican American and White/Caucasian/Anglo 

American 

Variable M SD T df p d 

Hispanic/Latino/Mexican American 

Pretest-Posttest 

6.08 6.06 3.47 11 .005 1.00 

White/Caucasian/Anglo American 

Pretest-Posttest 

3.77 5.28 2.14 8 .064 .715 

 

Assumptions: Mixed ANOVA 

To generate unbiased estimates, the mixed ANOVA must meet certain assumptions. 

Mauchly’s Test for Sphericity was performed as a part of each analysis. For each repeated 

analysis, Mauchly’s W was significant (p = <0.01). Mauchly’s W being greater that 1 in all 

analyses, the Greeenhouse-Geisser Correction was applied for the interpretation of each repeated 

measure ANOVA to adjust for the violations of the assumptions of Sphericity. Table 14 shows 

the results of Mauchly’s Test of Sphericity for each variable evaluated with the mixed ANOVA.  
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Table 14 

Mauchly’s Test of Sphericity 

 
Mauchly’s 

W 

Approx. Chi 

Square 

df Sig. Greenhouse- 

Geisser 

Epsilonb 

Huynh-Feldt 

Lower-

bound 

Time 1.000 .000 0 
 

1.000 1.000 1.000 

 

When reviewing the histograms for the parameters near statistical significance, some 

parameters had a normal distribution. The histograms produced data indicating a difference 

between campus groups and performance on the post-test HSRT. Each parameter identified by 

the mixed ANOVAs as potential correlative value indicate these factors; first generation college, 

hours worked, and prior healthcare experience do have some difference with the performance of 

both pre-test and post-test HSRT performance.  

Summary 

In Chapter 4, descriptive and inferential data analysis were presented to answer the two 

research questions. For RQ1, Is there a difference between the operationalization of the nursing 

process in the HNPM and the development of clinical reasoning in pre-licensure nursing students 

in their first semester of medical surgical nursing as measured by the health sciences reasoning 

test?, the null hypothesis was accepted, as the data presented revealed no significant difference 

between the control and intervention groups with development of clinical reasoning skills as 

measured by the HSRT.   

Analysis of the data for RQ2, Are there any differences between the control and 

intervention groups in the difference of development of clinical reasoning and using the HNPM 

in the first-semester nursing student based on student demographics, such as age, ethnicity, or 

prior healthcare experience, prior concept map experience, hours worked while in nursing school 
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and first-generation college student as measured by the Health Sciences Reasoning Test? 

revealed significant difference within subjects associated with prior healthcare experience and 

ethnicities. There was no difference between HNPM use and the development of clinical 

reasoning when controlling for these two demographic groups; however, the data suggest the two 

demographic factors of ethnicity and prior work experience may influence the development of 

CR in the first semester nursing student as measured by the HSRT.  
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CHAPTER 5 

DISCUSSION 

Clinical reasoning (CR) skills have been identified as a key component of nurses’ ability 

to care for patients. Development of CR construct has been difficult to define. One definition of 

clinical reasoning has been described as a way of thinking in a clinical setting. Clinical reasoning 

is considered essential for nurses to function safely in today’s healthcare field. Therefore, the 

nursing profession uses high-stakes testing (NCLEX) to gatekeep new graduate nurses from 

working in the profession without showing a minimal level of CR (Woo & Dragan, 2012). The 

development of CR and evidence of it to enter the profession of nursing requires nursing 

educators to develop educational methods to improve the development of clinical reasoning. 

Nurses and nurse educators use the nursing process—a modified scientific process to help 

develop clinical reasoning skills in the novice nurse (ANA, 2020). Nurse educators have 

embraced the use of a concept map as an educational pedagogy to support the development of 

clinical reasoning; however, best practices for implementation of the concept map into nursing 

education have not yet been established (Billings & Halstead, 2009; Holmes & Sealock, 2019; 

Iwasiw & Goldenberg, 2015).  

This research study was designed to identify if there is a correlation between using the 

HNPM and the development of CR skills in the first semester of a medical surgical nursing 

student, and if there are any differences in the correlation between HNPM and the development 

of clinical reasoning related to demographic variables. This study was guided by constructivist 

learning theory and Benner’s novice to expert (BNE) theory as the theoretical framework to 
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guide the development of the HNPM and the study. Constructivist learning theory is individual 

centered and posits that learning happens individually over time by building on each individual’s 

previous knowledge (i.e., the action of interacting with the content constructs new knowledge for 

each individual; Risjord, 2010). The use of CM in healthcare professional education is supported 

by constructivist learning theory, as the learner engages in the map completing, and by 

recompleting the map, the learner incorporates new knowledge into their existing thought 

schemas (Omer, 2020). Benner’s novice to expert theory further guides the study design, as the 

theory states that each learner would be somewhere on a linear model from novice to expert. The 

goal of educators is to propel learners along the line from novice to expert (Benner et al., 2010).  

 By using a quasi-experimental correlational design, in this study, I sought to correlate the 

use of the HNPM to the development of clinical reasoning skills and identify differences among 

demographic groups and the interaction between using the HNPM and the development of 

clinical reasoning skills as measured by the health sciences reasoning test in a pre-test post-test 

design. This chapter presents details of the findings of the quasi-experimental correlational study 

including implications, limitations, conclusions, and recommendations for future research.   

Research Question 1 

RQ1: Is there a correlation between the operationalization of the nursing process in the 

HNPM and the development of clinical reasoning in pre-licensure nursing students in their first 

semester of medical surgical nursing as measured by the health sciences reasoning test?  

The dependent variable, the development of clinical reasoning across the semester, was 

measured by the health sciences reasoning exam (HSRT). The first research question was 

measured by participants’ pre-test and post-test scores. The within-subjects effect pre-test post-

test was not significant. Additionally, results of the interaction term (i.e., intervention/control x 
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time) were not statistically significant, indicating no significant differences in clinical reasoning 

scores by the interaction effect of intervention/control and time. Therefore, only the between-

subjects effect was significant, indicating a M difference in HSRT scores according to 

control/intervention group but no significant improvement in scores from pre-test to post-test nor 

a significant difference in score improvement according to the control and intervention groups. 

There was an increase in clinical reasoning scores as described in the descriptive statistics 

in all groups. The control group labeled TU showed similar results in increase of HSRT scores 

across the semester. There was no relationship found statistically in the intervention groups use 

of the HNPM. When evaluating the demographic data and considering social determinants of 

success in education, the difference between groups may be due to differences within the 

demographics of each group.  

Research Question 2 

RQ2: Are there any differences between the control and intervention groups in the 

correlation of development of clinical reasoning and using the HNPM in the first-semester 

nursing student based on student demographics, such as age, ethnicity, or prior healthcare 

experience, prior concept map experience, hours worked while in nursing school and first-

generation college student as measured by the Health Sciences Reasoning Test?  

The effect on the development of clinical reasoning facilitated by the HNPM could not be 

conclusively correlated to any of the collected demographic parameters. The demographic 

parameters that were significant were prior healthcare experience and ethnicity. The data show a 

need for further research to better understand the relationship the ethnicities and prior healthcare 

experience play between the use of the HNPM and the development of clinical reasoning skills 

in these specific populations. Further research would increase confidence in the data results.  
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Fidelity of Intervention 

Through the intervention and data collection period, it became clear each geographical 

location represented different student groups, and the fidelity of the implementation of the 

intervention was significantly different among groups. The data analysis for mixed ANOVA 

showed statistical differences between campus groups. The demographic differences among the 

groups indicated each group was unique in terms of the demographic data collected. Through the 

process of implementing the HNPM, it was observed there were varying levels of faculty 

involvement and support of the HNPM that contribute to the fidelity of the process. The 

variability of implementation could be observed among the different geographical locations.  

The location labeled TU was the control group and did not have any introduction to the 

HNPM. Also, many participants in this group did not complete the study. The location labeled IE 

had the lowest fidelity of the process of using the HNPM. The faculty did not reinforce the 

process or hold students to any standard of the grading rubric—the completion of the HNPM 

essentially became “busy work” for students. The location labeled MO had the highest fidelity of 

the process of implementing the HNPM. The faculty worked with students in every class to 

complete the HNPM, answering questions and using it as a study aid for exams. The faculty 

followed the grading rubric exactly and in a timely manner. The location labeled HD had a 

novice educator for the didactic course. The faculty was a current student at the university in the 

Master of Science in nursing education program. The faculty followed the process but had 

difficulty managing the grading and needed frequent support. Faculty was unable to incorporate 

the HNPM into the coursework and/or support students’ learning using the HNPM. This group of 

students complained consistently about the HNPM grading and process. Although the sample 

size was too small to generate statistically significant results, the pilot data collected indicated a 
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difference between the fidelity with which the HNPM was implemented and the development of 

clinical reasoning scores.  

Discussion 

The ever-changing fast-paced world of healthcare today demands that nurses can employ 

clinical reasoning (CR). The new graduate RN is expected to have mastered CR skills to the 

extent that the high-stakes NCLEX RN can be passed. Constructivist Learning Theory and BNE 

theory both support the development of a nursing-specific concept map. The holistic nursing 

process map (HNPM) allows nurse educators to identify crucial components of the nursing 

process in student nurses developing CR skills. The nurse educator and academic institutions 

alike have a duty to assist student nurses in developing clinical reasoning. Using the HNPM to 

operationalize the thinking framework required for nursing clinical reasoning skills gives the 

nurse educator a tool to support learning in the first semester medical surgical nursing student. In 

the context of developing CR using BNE theory continuum it has been suggested that no one 

learning activity will support development of CR in all learners and within the same timeframes. 

Each learner develops the skills associated with CR through situational learning. The best results 

can be found with using multiple educational methods (Eva, 2004).  

The development of CR is widely discussed among educators of all healthcare 

professions, and reviewing the literature from all healthcare professions in developing CR, it 

becomes apparent that similar to the challenge of defining clinical reasoning and quantifying 

clinical reasoning measurement, there are challenges to defining the length of time to develop 

CR. Kononowics et al. (2020) reviewed healthcare professions’ educational curricula for CR 

development internationally and found that among the respondents, there was significant 

variation for when clinical reasoning concepts were taught and how they were taught prior to 



54 

being tested. This study evaluated CR development over 1 semester that was then shortened to a 

12-week testing period.  

The HPNM is proposed as a tool to support the development of CR in the pre-licensure 

nursing student, acting as a framework integrating the nursing process with CM to developing 

CR skills. There were significant challenges with the data, making it difficult to differentiate 

between the use of the HNPM and the development of CR. The mixed ANOVA results for the 

first research question (i.e., a difference between using the HNPM and development of clinical 

reasoning skills) indicated no significant differences in clinical reasoning scores by the within 

subjects’ effect and interaction effect. However, there was significance in the test scores 

compared between campus groups.  

The mixed ANOVA results for RQ2 (i.e., whether there were differences in the 

development of clinical reasoning with different demographic groups) because of a between 

campus effect in the pre-test post-test, there is an indication of differences between demographic 

groups. Some demographic groups may benefit more from the HNPM than others (e g., learners 

with prior healthcare experience and different ethnic groups). Evaluation of the statistical data 

regarding demographics produced interesting results. No statistical significance was indicated 

between subjects or within subjects for age, gender, number of hours worked, or prior experience 

with concept mapping. However, for the ethnicity groups, there was significant effect within 

subjects, meaning the data reported differences in M scores on the HSRT in different ethnic 

groups.  

In this study, the intervention group included LVN-BSN students. These students had 

statistically different results on the HSRT. One reason for this difference could be from 

differences in the way the two professions are trained and tested and expectations of the way the 
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licensed vocational nurse (LVN) functions on a daily basis in the workplace compared to the 

way an RN functions in the workplace. The state boards of nursing do not typically regulate the 

LVN; rather, the LVN is regulated by its own board. The LVN has a completely different 

practice and professional expectation from the RN. The LVN is expected to recognize 

differences in patients and report them to the RN or healthcare provider. The RN is expected to 

absorb that information and apply clinical reasoning to make a safe clinical judgment. The 

testing criteria for the LVN is the NCLEX-PN as opposed to the NCLEX-RN for the RN. The 

passing standard for the NCLEX-PN is written at the application level of Blooms taxonomy, and 

the NCLEX-RN passing standard is at the analysis level of Blooms taxonomy (NCSBN, 2020). 

Therefore, when the vocational nurses’ curriculum is developed, there is significant focus on 

recognizing and reporting cues, whereas the RN curriculum focuses on the development of 

clinical reasoning to generate safe nursing judgments.  

The final data elucidating and contributing to the pedagogy of the concept mapping in 

nursing education are the differences seen between groups that interact with the HNPM 

differently. The group told to complete the map with no real consequences or incentives or 

guidance sees the least amount of development of clinical reasoning skills. The group that 

interacts with the concept map with their faculty while preparing for test-taking and given 

feedback saw a growth in clinical reasoning skills. Indictors are that students who are already 

high achievers may not see as much growth of their clinical reasoning skills as other students 

when using the HNPM.  

Fidelity of the intervention was an incidental finding of this study. There was not a 

research question to study whether implementation and engagement with the HNPM could affect 

the development of clinical reasoning skills. The incidental finding suggests another research 
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study that focuses on the fidelity with which the intervention is implemented will make a 

difference in students’ clinical reasoning skills.  

The participant group labeled TU represents a very small sample size- perhaps only the 

high achieving students completed the post-test. The TU admission requirements are vastly 

different from the other programs. The 2+2 and LVN -BSN programs are not located at the main 

campus, and these students are not admitted into the university from high school. The traditional 

undergraduate student represents a much younger age group, as they begin their nursing 

education immediately following high school. The traditional undergraduate program is a highly 

competitive program, and, aside from having an excellent GPA, these students are also required 

to have multiple extracurricular activities to be competitive for admission. It seems a logical 

connection can be made that the social determinants of the groups are vastly different and can be 

inferred explain this group’s high pre-test and post-test scores. 

Practical significance is different from statistical significance, in that although there may 

not have been a statistically significant difference in pre-test post-test scores, there was an 

increase in the M of the test scores from pre-test to post-test. Such a small sample size does not 

allow generalization of these findings, as I am unaware of these students’ overall academic 

performance and cannot hypothesize about the pre-test post-test difference.  

Implications 

Conclusions from this study offer meaningful considerations for nursing education 

practice and indicators for future research. Although the sample size was small there were 

positive indicators of the development of clinical reasoning (CR) skills. Improving CR and 

assisting the nontraditional nursing student to develop the CR skills necessary for a successful 

career in nursing are prime objectives of nurse educators (Myrick, 2002; Myrick & Yonge, 
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2004). Many schools of nursing look for evidence-based practice in admission criteria for 

success because of the high stakes testing practice to enter the profession of nursing. There are a 

limited number of articles providing guidance to the nurse educator as to how to help the 

nontraditional nursing student who may be at risk of failure once they have been admitted 

(NCSBN, 2020).  

There is growing need for tools to support the nontraditional nursing student. Study 

results indicate students with prior healthcare experience may need more support than the 

traditional undergrad student. The nontraditional nursing student’s need, and prior educational 

experiences were different from the traditional undergraduate nursing student’s needs. In Chapter 

4, the demographic differences were identified, including age, gender, prior healthcare 

experience, working hours, first-generation college student, and ethnicity. The demographic data 

indicated the TU group was much more homogeneous than the other groups, being primarily 18–

25 years of age, female, and usually high academic achievers. The nontraditional groups showed 

a difference in how the HNPM was implemented and development of CR skills.  

 The nontraditional nursing student has a higher attrition rate than the traditional 

undergraduate nursing student, typically has a lower overall GPA, and most repeat some science 

courses. The nontraditional nursing students fail the science courses at a higher rate than the 

traditional nursing student (Bennet et al., 2020). If the HNPM can provide a learning tool to 

assist the nursing education community to support the nontraditional nursing student to develop 

critical CR skills, then that would contribute to their overall success. The students in the LVN-

BSN program face increased difficulty in success in nursing education (Priode, 2019), and 

identifying teaching and learning strategies that are particularly helpful for this demographic of 
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student would be of particular interest to nurse educators who have a large number of 

nontraditional nursing students.  

A guideline for the best practices for using the concept maps and/or the HNPM can help 

guide the ways nurse educators support learning in their students. The implications for the 

implementation of the HNPM is that the process does matter. The faculty engagement in the use 

of the HNPM was found to lead to greater participation and possible satisfaction and brought the 

level of increase in the HSRT to the same level as the advantaged traditional undergraduate 

students.  

The differences among ethnicities in development of CR are of interest to nursing 

education, as the increase of diversity in the workforce and the need for tools are sensitive to 

cultural diversity. Diversifying the nursing workforce is needed and is provided in a large portion 

by the nontraditional nursing student (Bennet et al., 2020; Huun et al, 2021). A diverse student 

population indicates nurse educators need to be prepared with culturally sensitive tools to 

support learning. 

Limitations 

Several factors limit the generalizability and effectiveness of this study. Specifically, 

three factors contributed to the loss of statistical power through the loss of participants as the 

study progressed.  

Initially, most eligible participants agreed to and consented to participate in the study (n = 

102); however, as the data collection period progressed, not all consenting participants 

completed the pre-test portion of the study, resulting in a loss of 17 original participants. This 

group was primarily from the control group. After completion of the pre-test, the control group 

was reduced to 20 (n = 20) from a consenting group of 37. Each geographical location had 
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minimal loss in the pre-test; MO had 18 consenting participants and 18 completed the pre-test; 

HD had 29 consenting participants, with 28 completing the pre-test; and IE had 18 consenting 

participants, with 17 completing the pre-test. Pre-test participation was 81% overall between the 

four groups.  

 Many factors may have affected students’ participation. The factors can only be 

conjectured by me as the researcher. One factor that could have been a challenge is that the 

students became overwhelmed with the amount of work they needed to complete at the 

beginning of the semester and were no longer able to set aside the 50 minutes the pre-test was 

expected to take. Another conjecture is that without any grade associated incentive, participants 

did not see value in contributing their time to the study in completing the pre-test. The 

intervention groups had a 97% participation rate in the pre-test, when faculty replaced an 

existing critical thinking exam with the pre-test exam.  

A second factor that affected the statistical analysis was the completion rate of 

participants completing the post-test. The control group lost an additional 13 participants, 

reducing the participant number to seven (n = 7) for a post-test completion rate of 19%. The 

intervention groups had a higher completion rate, primarily because the faculty communicated to 

the students that taking the test was a requirement; however, their scores did not contribute to 

their grade.   

Each geographical location had minimal loss in the post-test; MO had 18 pre-test 

participants, and 18 took the post-test for 100% participation. HD had 28 pre-test participants, 

with 27 completing the post-test for completion rate of 96%. IE had 17 pre-test participants, with 

16 completing the post-test for a completion rate of 94%. Post-test participation was 82% overall 

between the four groups. It is important to recognize the geographical location is an important 
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factor in the study, as faculty and student engagement varied significantly by geographical 

location. 

Participants were scheduled to take the post-test during finals week without any 

incentive, and with the busy nature of finals week for the first semester nursing student, the 

assumption is that many students were unable to contribute their time to taking the post-test. 

Participants were sent multiple emails by their course faculty reminding them to complete the 

post-test; however, that did not yield further participation. The intervention groups were told 

they were required to complete the post-test as a course requirement, but only the MO was given 

time for completion in class and had the highest completion rate of 88% (n = 16).  

Participant completion rate was further decreased, as several students who completed the 

post-test did so in a significantly shorter period than the pre-test (i.e., 15 minutes or less) when 

the average completion time for the pre-test was 50 minutes, indicating post-test results were 

erroneous and were thus removed from the dataset. The MO group was given time in class to 

complete the test and generated the highest amount of statistical data included in the dataset with 

the loss of only two participants for erroneous data, reporting 88% (n = 16) completion. The 

participant group labeled HD had the second most completion rate and loss of data with a 

completion rate of 46% (n = 14). The IE group had the lowest amount of completion at 44% (n = 

8). The geographical completion rate varied significantly in accordance with the amount of 

faculty and student engagement with the HNPM throughout the intervention.  

The loss of participant buy-in for the completion of the study was affected by the 

variability of the implementation of the intervention. Initial participation was strong and 

generated promising preliminary data. However, the completion of the post-test was problematic 

due to the limited buy-in from both faculty and student groups. The highest completion rate and 
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minimal eliminations of data were the students who were given time in class to complete the 

post-test labeled MO group from 18. From the situational information, this implied many 

students were experiencing test fatigue and academic burnout by the end of the semester and 

unable to complete the post-test in a robust manner.  

The time between the pre-test and post-test could be a limitation. The study was designed 

with a 12-week intervention time. In the literature review, many other studies with a 1-semester 

intervention were also unable to report a conclusive link between the intervention and CR with 

different CR measuring tools (Bilik et al., 2020; Chan, 2013; Gorton & Hayes, 2014). According 

to Benner’s novice to expert theory and the constructivist learning theory, the development of 

clinical reasoning happens over time as the learner interacts with the learning tool. The 12-week 

timeframe in this study could be a limitation and should be considered for future research.  

With the differences seen in the ethnicity demographic groups, further consideration 

should be given for the cultural sensitivity of the HNPM and how different ethnicities may 

interact with the tool. The HNPM was not developed with any cultural differences in mind. The 

lens through which the HNPM was developed was from the perspective of a nontraditional 

Caucasian nursing student. Evidence shows learner engagement with various learning tools is 

different among ethnicities, and with a diverse learner group, it is imperative the tools used in 

nursing education are evaluated for cultural sensitivity (Hunter, 2015; Yamauchi et al., 2016). 

The lack of foresight to evaluate the development of the HNPM for cultural sensitivity could 

explain the differences among the ethnic groups and should be considered in future research.  

Conclusion and Recommendations for Further Research 

 Development of clinical reasoning is a key factor in the success of the nursing student in 

today’s complex medical system. Nursing education has sought tools and methods to assist in the 
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development of clinical reasoning (CR) in nursing students. The development of CR takes time. 

With nursing student demographics changing among multiple avenues to pursue a nursing 

degree, identifying tools to support CR in diverse populations is a challenge that should be 

further evaluated.  

Indicators from this quasi-experimental correlational design study point toward a 

potential for a positive difference in development of clinical reasoning skills among specific 

populations. Future research should continue to study the educational value of the HNPM while 

addressing the limitations in this study. Further study with considerations for ethnic diversity, 

cultural sensitivity, the development of CR over time, special consideration for the nontraditional 

nursing students, and adjustments to maintain the sample size are planned for the next academic 

year. Ideally, a study design that makes it possible to randomize across campuses and over a 

longer period of time may mitigate the challenges with differing demographic groups and 

provide increased generalizability with a larger sample size.  

This study lost a significant number of participants from an originally enrolled 102  

(N =102) to an effective group for generating statistical evidence of 45 (n = 45). Several factors 

contributed to the loss of participants. In my study design, I did not consider nursing students’ 

busy schedules and did not give adequate time and reminders to participate in the pre-test and 

post-test. The tests were each estimated to take 50 minutes of time. The study design was limited 

in ability to provide incentive for accurate participation from students. The control group had no 

incentive, not even class time. Their contributions meant completing the test on their own time, 

consisting of approximately 2 hours. Further compounding participation was the fact that the 

post-test was scheduled during finals week of the semester and 1 week prior to winter holiday 
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break. Test fatigue and student anxiety over final grades were likely reasons students chose not 

to complete the post-test, despite reminders.  

There was also attrition from the intervention groups. The post-test was assigned during 

finals week to be taken at home without proctoring, the test results were not reported to the 

course faculty for grading, and there were no consequences for any scores on the exam. 

Therefore, several students completed the exam in a short period of time leading to erroneous 

data. When comparing a student’s pre-test and post-test times, the M amount of time to take the 

pre-test was 50 minutes, while the eliminated data showed completion times of less than 15 

minutes and, in some cases, less than 6 minutes. Faculty buy-in and participation in the 

intervention groups was also a challenge; the three faculty implemented the HNPM differently, 

leading to general anxiety around the intervention expressed from students.  

As researcher, I recommend some incentive is offered for participants, and the post-test 

should not be assigned during finals week. Either after or before finals, that the exam should be 

given in the classroom setting, if possible. It is a further recommendation that I stay in contact 

with faculty and work more closely with them to ensure higher fidelity in the intervention 

process.  

Additionally, future research using a qualitative approach to explore students’ and 

faculty’s experiences while implementing the HNPM would further elucidate best practices for 

implementation of the HNPM in nursing education and may find specific details that clarify the 

role of the demographics in the difference of clinical reasoning scores. The anecdotal reports 

from faculty using the HNPM indicate something about the HNPM that nursing faculty and 

learners find useful. A qualitative design that allows faculty and learners to explain their lived 

experiences in using the HNPM could provide valuable information for future use of the HNPM.  
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Summary 

The development of clinical reasoning (CR) skills in the nursing student has been 

identified as an integral part of nursing education. The need for CR in the nursing profession has 

been established and incorporated into the nursing education curricula over the past few decades, 

driven in large part by the high-stakes testing with the NCLEX RN exam to enter the profession 

of nursing and recognition of the theory-practice-gap. The challenges nurse educators have faced 

is that the nursing process is unique to nursing and is a modified scientific process to support the 

development of CR. The unique needs of nurses to learn clinical reasoning has made it difficult 

to take educational pedagogy from other professional arenas and apply them to nursing. The 

concept mapping pedagogy from the profession of education is well established as a valuable 

learning tool. The holistic nursing process map (HNPM) is one tool developed to help support 

the development of CR in nursing students. The HNPM was developed using constructivist 

learning theory in combination with Benner’s novice to expert (BNE) theory in response to the 

needs of students to better understand and apply the nursing process, primarily in at risk of 

failure students.  

This study evaluated the correlation between using the HNPM and the development of 

CR as measured by the HSRT, as well as demographic factors that may contribute to the 

difference of the development of clinical reasoning while using the HNPM through the lenses of 

constructivist learning theory and BNE theory. Ultimately, the null hypothesis is accepted for 

RQ1, as there was no correlation between using the HNPM and CR scores as measured by the 

HSRT. The study should be repeated with a larger sample size and a research design that 

considers the unique challenges of the nursing student and implementation over several 

campuses and differing student groups.  
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Regarding RQ2, evaluating the demographic parameters that contribute to the 

understanding of the development of clinical reasoning while using the HNPM identified 

differences in the different ethnicity groups and potential differences between the groups with 

prior health care experience. In a student-centered environment, it is important for educators to 

understand and apply learning tools that support each student’s development. Identifying the 

differences between groups and how they interact with learning tools will contribute to the body 

of knowledge around best practices for implementation of the HNPM.  

Due to the loss of fidelity in the intervention group, several suggestions for future 

research have been identified. Future research is planned for Fall 2022 with strategies to increase 

student engagement in the learning tool and increase participation to support a larger sample 

size. Qualitative inquiry may also prove useful to identify the individual differences in the use of 

the HNPM.   
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APPENDIX A: DEFINITION OF TERMS 

2+2 Program: A program of study within the school of nursing where the student transfers into 

the nursing program as a junior from an eligible community college. The student must complete 

specific pre-requisite courses with a satisfactory GPA to be admitted.  

Benner’s Novice to Expert Theory (BNE)- Nursing Theory based on the Dreyfus model of 

skill acquisition. Knowledge is built upon prior learning and the learner moves through distinct 

phases of ability as knowledge is built (Benner, 1982). 

Clinical Reasoning (CR)- The habits of thinking of health care professionals to collect, analyze 

and, evaluate data to identify potential actions that could improve the patient’s physiological and 

psychological care (Vallente, 2020). 

Concept Map (CM)- Learning Complex phenomena by diagramming the concepts and 

relationships (Billing & Halstead, 2009, p. 251.) 

Constructivist Learning Theory (CLT)- Learning theory based upon Piaget’s works, learners 

will construct new knowledge through assimilating that knowledge (Billing & Halstead, 2009, 

p.197; Iwasiw & Goldenberg, 2015, p.218). 

Critical Thinking (CT)-We understand critical thinking to be purposeful, self-regulatory 

judgment which results in interpretation, analysis, evaluation, and inference, as well as 

explanation of the evidential, conceptual, methodological, criteriological, or contextual 

considerations upon which that judgment is based (APA, 1990, p. 3). 

National Council Licensure Examination-Registered Nurse (NCLEX -RN)- High-stakes test 

required in North America for nurses to practice as a registered nurse. Used to assess the 

graduate nurse’s ability to apply nursing knowledge to make safe nursing decisions (National 

Council State Boards of Nursing, 2020). 

Holistic Nursing Process Map (HNPM)-A specific strategic framework used in nursing 

education to support the development of CR by overlaying the nursing process to a traditional 

concept map design. 

LVN-BSN- A program of study where the student is given prior learning credit for certain parts 

of the nursing curriculum because they are licensed in the state of California as a Licensed 

Vocational Nurse. The student must complete specific pre-requisite courses with a satisfactory 
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grade point average and maintain state licensure as a vocational nurse in order to be admitted 

into the program.  

Nursing Process- The essential core practice for the registered nurse to deliver holistic, patient-

focused care. Consisting of assessment, diagnosis, planning, implementation, and evaluation 

(American Nurses Association, 2020). 

Registered Nurse (RN) - Licensure granted by the individual regulatory bodies in North 

America (National Council State Boards of Nursing, 2020). 

Theory-Practice-Gap (TPG)- Nursing theory and research not translating to the bedside 

nursing practice, nursing research not particularly useful at the bedside (Risjord, 2010, p 19).  

Traditional Undergraduate-A program of study within the school of nursing where the student 

is admitted into the nursing program following graduation from an accredited high school. The 

traditional undergraduate program does not have any pre-requisites to entry but does have strict 

GPA and test performance admission criteria.  
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APPENDIX B: HOLISTIC NURSING PROCESS MAP 

 

Video explaining the HNPM to the nurse educator 

 

 

 

 

 

 

  

https://youtu.be/P-FO8HLaZhg
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APPENDIX C: HOLISTIC NURSING PROCESS MAP GRADING RUBRIC 
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APPENDIX D: DEMOGRAPHIC INFORMATION COLLECTED 

 

1. What is your age?  

a. 18-25 

b. 26-30 

c. 31-35 

d. 36-40 

e. 41-45 

f. 46-50 

g. 51-55 

h. 56-60 

i. Over 60 

2. What gender do you identify with?  

a. Male 

b. Female 

c. Nonbinary 

3. How many hours per week do you work? 

a. 0-10 

b. 11-20 

c. 21-30 

d. 31-40 

e. 40+ 

4. Do you have previous experience in health care? 

a. Yes 

b. No 

5. Have you had previous experience with using a (non-nursing) concept map in your 

educational experiences?  

a. Yes 

b. No 

6. Which nursing program are you in?  

a. Traditional Undergrad 

b. 2+2 

c. LVN-BSN 

7. Are you a first-generation college student? 

a. Yes 

b. No 

8. Which ethnicity do you identify with?    

a. White/Caucasian/Anglo 
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b. Asian/Asian American/Pacific Islander 

c. Hispanic/Latino/Mexican American 

d. Native American 

e. Black/African American 

f. I choose not to provide this information 
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APPENDIX E: POWER ANALYSIS 
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APPENDIX F: STUDENT PARTICIPATION RECRUITMENT SCRIPT 

 

Dear Nursing Student, 

My name is Jenna Reyes, and I am a student at the University of Alabama in Tuscaloosa,  

Alabama. I am conducting a research study related to the use of the holistic nursing process map 

as an educational tool as a portion of my EdD dissertation in Instructional Leadership at the 

University of Alabama. The title of the study is: Holistic Nursing Process Maps: A Tool for 

Student Nurses to Operationalize the Nursing Process to Increase Clinical Reasoning. You are 

receiving this message to ask if you would be willing to participate in the study and have your 

testing results anonymously used to contribute to our understanding of the use of the holistic 

nursing process map. The test results will not be shared with your faculty, nor will they affect 

your grade. The inclusion criteria for the study are: (1) nursing student enrolled in the first 

semester medical surgical nursing course of a prelicensure program at Azusa pacific University.  

The University of Alabama’s Institutional Review Board (IRB)and Azusa Pacific University’s 

IRB requires investigators to obtain informed consent from research participants.  

If you have any questions about the study, you can contact me at the email address below. 

Respectfully, 

Jenna Reyes EdD Candidate, RN 

Jenna Reyes, MSN, EdD-Candidate, RN 

The University of Alabama Email: jereyes@crimson.ua.edu 

Thank you in advance for your time and participation!
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APPENDIX G: INFORMED CONSENT 
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APPENDIX H: IRB APPROVAL LETTER FROM UNIVERSITY OF ALABAMA 
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APPENDIX I: IRB APPROVAL LETTER FROM AZUSA PACIFIC UNIVERSITY 

 


