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Abstract
Aims: Diagnostic Reasoning (DR) is an essential competency requiring mastery for 
safe, independent Nurse Practitioner (NP) practice, but little is known about DR 
content included in NP education programs. The aims of this study were to identify 
whether and how the concept of DR is addressed in NP education.
Design: We conducted a scoping review on DR-related content and teaching innova-
tions in U.S. primary care NP education programs, with implications for NP education 
programs worldwide. Concepts and principles with global applicability include: con-
ducting focused and hypothesis-directed histories and exams, generating the problem 
statement, formulating the differential diagnosis, appropriate and relevant diagnostic 
testing, determining the working diagnosis and developing evidence-based, patient-
centred management plans.
Data sources: N  =  1115 articles retrieved from Medline, Embase, PsycINFO, and 
CINAHL for the period 2005–2021. Forty-one scholarly articles met inclusion/exclu-
sion criteria.
Review methods: Data were extracted, synthesized and grouped by theoretical 
frameworks, content included, educational interventions and assessment measures.
Results: Most articles provided descriptions of approaches for teaching NP clinical or 
diagnostic reasoning. Ten papers directly referenced the current science and theory 
of DR.
Conclusion: The US NP education literature addressing DR is limited and demon-
strates a lack of shared conceptualizations of DR. Whilst numerous components of 
DR are identifiable in the literature, a robust teaching/learning scholarship for DR has 
not yet been established in the US NP education literature.
Impact: Whilst primary care NP education programs are beginning to incorporate 
DR education into their curricula, little research has been conducted to demonstrate 
the effectiveness of educational outcomes. Increased integration of DR content into 
NP education is needed, including increased educational research on teaching DR 
competencies.
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1  |  INTRODUC TION

In the domain of clinical reasoning for the healthcare clinical prac-
tice professions, diagnostic reasoning (DR) has been identified as 
an essential cognitive competency for safe and effective practice 
(Graber et al., 2018; IOM, 2015). DR can be defined as that com-
ponent of clinical reasoning that focuses on getting to the clinical 
diagnoses and determining relevant management of the clinical 
problems (Nordick,  2021; Rajkomar & Dhaliwal,  2011). Effective 
DR has been linked to improved quality of care and care outcomes 
(Graber et al., 2018; IOM, 2015), and is necessary for clinical prob-
lem definition, reducing diagnostic error and determining appropri-
ate management. Arguably, mastery of and accountability for DR 
is one of the key distinctions between Registered Nurse (RN) and 
Nurse Practitioner (NP) practice, yet recognition of DR as a unique 
and distinct process has been limited in the NP education literature. 
Little emphasis has been placed on understanding or developing this 
complex cognitive competency

Over the past two decades, diagnostic error has been recognized 
as a major contributor to health care quality and safety concerns 
(IOM, 2015). Estimates indicate that as many as one in 20 persons 
experience a diagnostic error in outpatient clinics annually (Singh 
et al., 2013, 2014), and that diagnostic error for hospitalized patients 
is associated with increased hospital mortality (Hautz et al., 2019; 
Sorinola et al., 2012). A diagnostic error has been attributed to er-
rors in thinking (Croskerry,  2003; Elstein,  1999; Kassirer,  1989; 
Zhang, 2002), including insufficient knowledge, flaws in data gather-
ing, ineffective approaches to information processing, or poor skills 
in monitoring one's thinking (Graber et al., 2005). Fortunately, the 
cognitive processes of diagnostic reasoning are amenable to cor-
rection and improvement through structured and intentional ed-
ucational interventions (Boshuizen & Schmidt,  2019; Kiesewetter 
et al.,  2013). In 2015, the National Academy of Medicine called 
for increased inclusion of DR education in health professions' cur-
ricula (IOM, 2015). Since then, DR has become a principal compo-
nent of teaching clinical reasoning in medical education globally 
(Cooper et al., 2021; Englander et al., 2013; Gilkes et al., 2022; Olson 
et al., 2019).

In comparison, NP education has lagged in its incorporation of DR 
as central to advanced practice clinical reasoning. The International 
Council of Nurses (ICN) noted that, globally, advanced practice 
nurses, including clinical nurse specialists, nurse practitioners, nurse 
midwives and nurse anaesthetists are one of the fastest growing 
health professions, responsible for innovating health care systems, 

improving access to care, achieving better health outcomes, and 
reducing health care costs (ICN,  2021). With these developments 
and with the current ICN initiative to support the continued global 
evolution of advanced practice nursing (Schober & Stewart, 2019), 
it is imperative that advanced practice nursing education address 
the incorporation of DR education as a component of NP practice 
worldwide.

2  |  BACKGROUND

DR, a subset of clinical reasoning, is the cognitive process used to 
collect and interpret data to medically diagnose and treat patients 
(Nordick, 2021; Rajkomar & Dhaliwal, 2011). Whilst medicine some-
times uses the term clinical reasoning interchangeably with DR, in 
nursing practice the term clinical reasoning has a broader meaning, 
referring both to RN practice and decision making as well as to NP 
practice. For clarity in NP practice, DR can be understood as more 
specific to the cognitive processes of getting to and acting on the 
patient's medical diagnosis. Additional terms such as critical think-
ing, clinical decision making, and clinical judgement, are related 
but also less specific (see, for example, Hughes, 2008 and Victor-
Chmil, 2013), and do not necessarily capture the diagnostic process 
that occurs as central to NP practice. Differences between critical 
thinking, clinical reasoning, clinical judgement and DR are depicted 
in Figure 1. Capturing the complex cognitive skills required for the 
NP competency of diagnosing the patient's conditions requires ex-
ploration of the specific process of DR.

Theoretical frameworks used to explain DR have been well 
described and distinguish multiple cognitive processes, includ-
ing how clinical content knowledge is stored and accessed (see, 
for example, Schmidt & Rikers,  2007); dual process reasoning 
(see Evans,  2008); and thinking about thinking (see Mamede 
et al., 2012). Whilst beyond the scope of this paper to describe 
the cognitive science of DR in detail, several summaries of DR 
are available (Bowen,  2006; Croskerry,  2009; Thammasitboon 
et al., 2018) and generally include the following: clinical knowl-
edge development and organization (Charlin et al.,  2007); pa-
tient interaction and encounter management skills (Hasnain 
et al.,  2001); hypothesis-directed history and exam skills 
(Thampy et al.,  2019); script activation (Custers,  2015); prob-
lem representation (Bowen,  2006; Chang et al.,  1998; Connor 
& Dhaliwal,  2015); analytic and non-analytic thinking (Lambe 
et al., 2016); generating an appropriate and relevant differential 

Patient or public contribution: No patient or public contribution was included in this 
review, as the public is generally not familiar with DR or its teaching approaches.
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diagnosis (Xu et al.,  2021); appropriate and relevant diagnostic 
testing (Steiger et al., 2011); determining the working diagnosis 
(Charlin et al., 2007); developing an evidence-based and patient-
centred management plan (Cooper et al.,  2021); reflecting on 
one's DR competencies (Mamede et al., 2012; Olson et al., 2019). 
In NP practice, we would add to these frameworks the nurs-
ing perspectives of whole person care, foregrounding the NP 
provider-patient relationship, and focusing on health promotion 
and well-being as central to care. A glossary of relevant DR-
related concepts and terms can be found in Table 1; key elements 
of DR are shown in Figure 2.

Research from around the world demonstrates that compe-
tency in DR is developed through intentional instruction and prac-
tice (Bowen, 2006; Friel & Chandar, 2021; Rencic et al., 2017; Singh 
et al., 2021; Xu et al., 2021). Strong clinical reasoning has been found 
to be associated with multiple advanced cognitive competencies, in-
cluding the transfer of basic science knowledge to clinical problem-
solving (Castillo et al., 2018); an understanding of clinical reasoning 
concepts (Wu,  2018); building organized, problem-specific knowl-
edge structures (Custers,  2015; Lee et al.,  2010); effective com-
munication and purposeful interviewing (Hasnain et al.,  2001); 
hypothesis-directed data acquisition (Yudkowsky et al., 2009); syn-
thesizing an accurate and descriptive representation of the prob-
lem (Bordage,  1994; Bowen,  2006; Braun et al.,  2017); employing 
metacognition skills for further learning and development (Olson 
et al., 2019).

Traditionally, assimilation of clinical and DR processes in NP edu-
cation has relied primarily on implicit learning through the preceptor-
led clinical practice component of the NP curriculum, with little 
incorporation into the didactic curriculum. However, the ability of 
practicing clinicians to teach clinical reasoning in general and DR, in 
particular, is highly variable. Challenges include lack of background 
in this area, clinician lack of awareness of underlying cognitive pro-
cesses, and insufficient time. Research in medicine demonstrates 
that role-modelling cannot be relied on for the development of ef-
fective diagnostic thinking in novice physicians (Audétat et al., 2013; 

Eva, 2004; Graber et al., 2018). Similarly, we would have little reason 
to believe that role-modelling alone would be any less deficient for 
NP students. Thus, with the large body of evidence on clinical rea-
soning and DR now available, it is no longer sufficient to assume that 
clinical knowledge, experience, and preceptor role-modelling will re-
sult in the level of diagnostic acumen required for safe and effective 
NP practice1.

The 2021 revisions to the American Association of Colleges of 
Nursing (AACN) advanced-level nursing Essentials include teach-
ing students to diagnose and to “…employ context-driven, ad-
vanced reasoning to the diagnostic and decision-making process” 
(AACN, 2021, p 30). Whilst the determination of the clinical diagno-
sis is also included as a National Organization of Nurse Practitioner 
Faculty (NONPF) core competency (NONPF, 2017), little guidance 
has emerged as to what content, processes or principles are needed 
to teach this complex process, nor is there consensus amongst NP 
faculty and scholars as to the relationship between clinical reasoning 
and DR. Despite these challenges, it is imperative that NP educators 
incorporate improved and intentional strategies for teaching DR to 
advance NP clinical reasoning practices and reduce the burden of 
diagnostic error. Such a refocusing of educational priorities becomes 
especially important with the massive growth of NP education pro-
grams worldwide and the increasing complexity of patients seen in 
NP practice.

3  |  THE RE VIE W

3.1  |  Aims

To increase attention to the importance of DR knowledge, skills 
and attitudes for safe and effective NP practice, it is crucial that we 
examine existing evidence about DR-related content in NP educa-
tion programs. This scoping review explored whether and how the 
concept of DR is addressed in NP education programs in the United 
States (U.S.). Our specific aims were to

F I G U R E  1  Comparison of critical 
thinking, clinical reasoning, diagnostic 
reasoning, and clinical judgement. 

Critical Thinking

Evidence-based 
analysis of 
science and 
knowledge

Clinical Reasoning

Synthesis of 
knowledge and 
experience in the 
application of 
critical thinking 
to the clinical 
situation

Diagnostic Reasoning

Getting to the 
clinical diagnoses 
and determining 
relevant 
management of 
clinical problems

Clinical Judgment

Actionable 
outcomes of 
critical thinking, 
clinical reasoning, 
and situational 
awareness
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1.	 Describe the extent to which the scholarly literature about clinical 
reasoning in NP education includes content related to DR.

2.	 Identify how DR is defined in primary care NP education.
3.	 Describe the teaching methodologies used to educate NP stu-

dents about DR-related. knowledge, skills, and/or attitudes.

3.2  |  Design

We conducted a scoping review to systematically identify, classify, 
and synthesize the literature from the past 15 years, to describe the 

extent, current state, and impact of DR-related education in U.S. 
primary care NP education programs. Because our expertise is rela-
tive to NP education in the U.S., we limited our review to U.S. NP 
education. Scoping review was selected as the appropriate meth-
odology based on the complexity of the topic, limited uptake in 
the NP education literature, and lack of a previous comprehensive 
review in the NP education literature (Daudt et al., 2013). The re-
view followed Arksey and O'Malley's  (2005) five-step framework: 
identifying the research question; identifying relevant studies; study 
selection; charting the data; and, collating, summarizing and report-
ing the results.

TA B L E  1  . Glossary of diagnostic reasoning-related concepts and terms

DR-related concept/term Definition

Hypothetico-deductive reasoning The practice of analytically validating the provider's theories about patients' clinical problems by means 
of making inferences from the data, formulating hypotheses (premises), and deriving and testing 
conclusions.

Dual-process reasoning The theory that two cognitive systems are used to reason, with one system making quick, automatic 
judgements based on associative and intuitive feedback, and the other system making more effortful 
and analytical judgements based on deliberate information searching and processing. From a functional 
perspective, the two systems are often jointly involved in decision making. Theoretically, the analytical 
system provides a monitoring function over the automatic system.

System 1 thinking Rapid, automated processing of information that is below the perceptible threshold of consciousness. Relies 
on contextual cues and recognition of similarities to previously encountered situations. More likely used 
in making more routine decisions or in familiar situations.

System 2 thinking A slower, more demanding system of thinking based on rational, deliberate judgement and conscious 
application of decision rules. More likely used in complex situations with ambiguous, non-routine, or 
indeterminate problems.

Heuristics Simple decision strategies that base decisions on only a portion of the available information, focusing on 
a small number of relevant predictors. Heuristics are shortcuts used to simplify decision making in 
otherwise complex situations, frequently occurring as part of system 1 thinking.

Diagnostic error Mistakes or failures in the diagnostic process leading to a mis-, missed or delayed diagnosis

Illness scripts & schema Large chunks of information (“schema’), cognitively organized into prototypes and exemplars of disease 
manifestations known as “illness scripts.” Illness scripts provide structure, aligning clinical features of 
disease with the patient presentation. Script activation is theorized as one mechanism used to generate 
the differential and direct the patient evaluation.

Hypothesis-driven history and 
exam

Purposeful search for history and exam data to confirm or refute the differential, based on script activation 
and elaborated illness scripts. The use of focused history questions and physical exam to narrow the 
differential.

Differential diagnosis Differentiating between the probability of two or more diseases or conditions with similar symptoms or 
characteristics by systematically comparing and contrasting results of diagnostic activities.

Working diagnosis The likely, but unconfirmed, diagnosis, without ruling out other diseases. The result of refining a list of 
possible diagnoses as further information is obtained in the diagnostic process.

Problem representation statement Interpretive summary statement of the patient's presentation that captures key aspects most relevant to 
diagnosing the patient's condition (clinical context, risk factors, temporal pattern) using qualified medical 
terminology and clearly communicating the clinical inferences.

Clinical reasoning Discipline and context-specific processes by which clinicians collect and interpret information to understand 
the patient's healthcare situation or problem, then plan and implement appropriate interventions.

Diagnostic reasoning A dynamic framework that guides providers' clinical reasoning processes as they strive to find correct 
diagnostic solutions.

Critical thinking Cognitive processes are used to analyse empirical knowledge, based on evidence and science.

Clinical reasoning Discipline-specific process of synthesizing knowledge and experience in the application of critical thinking 
to the clinical situation.

Clinical judgement The actionable outcomes of critical thinking, clinical reasoning, and situational awareness.
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3.3  |  Search methods

We conducted a comprehensive search combining keywords and 
controlled vocabulary searching across four databases: Embase, 

Medline, and PsycINFO via Ovid, and CINAHL via EBSCO. The 
search was conducted in July 2020 and updated in November 2021. 
In accordance with best practices for comprehensive search strate-
gies (Lefebvre et al., 2022), controlled vocabulary terms and keyword 

F I G U R E  2  Key elements of diagnostic reasoning. 

• Data Acquisition

• Hypothesis Generation

• Problem Representation

• Differential Diagnosis

• Diagnostic Testing/ 
  Evaluation

• Working Diagnosis

• Management Plan

According to diagnostic
hypotheses;

Script concordance with
defining and 

discriminating features

In the context of: 

• Knowledge

• Context

• Experience

• Metacognition

• Whole Person Care

Iterative process of:

F I G U R E  3  Preferred reporting items 
for systematic reviews and meta-analyses 
(PRISMA) diagram. 

Records identified from:
Medline via Ovid (n = 440)
Embase via Ovid (n = 521)
PsycINFO via Ovid (n = 329)
CINAHL via EBSCO (n = 331)

Records removed before 
screening:

Duplicate records removed
(n = 466)

Records screened
(n = 1,155)

Records excluded
(n = 811)

Reports sought for retrieval
(n = 344)

Reports not retrieved
(n = 0)

Reports assessed for eligibility
(n = 344)

Reports excluded (n = 303):

Due to topic (n = 236)
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searching reflected the concepts of nurse practitioner education, 
clinical reasoning, and DR, which were combined using Boolean 
operators. No limitations were placed on the study design or the 
language of publication. Results were limited to publications since 
2005, which reflects the 10-year period in advance of the 2015 IOM 
report. To ensure no potentially relevant items were overlooked, 
hand-searching of reference lists of relevant items was also con-
ducted. The protocol for this review was registered in PROSPERO;® 
the complete search strategy is available in the online Supplemental 
Information.

Two independent reviewers screened titles and abstracts 
using Rayyan,® a web-based tool designed to facilitate systematic 
review screening (Ouzzani et al.,  2016). We included studies on 
U.S.-based primary care NP programs that included one or more 
aspects of DR. These included studies describing concepts asso-
ciated with DR, such as taking a patient history or developing a 
differential diagnosis, even if those studies did not use the termi-
nology “diagnostic reasoning.” We excluded studies that did not 
include primary care NP education, were based outside of the U.S. 
or did not refer to DR or any of its component processes. We also 
excluded studies that focused exclusively on continuing education 
of practising NPs.

In the title and abstract screening phase, any conflicts were 
resolved through full team discussion. The process of two-
investigator independent screening and full team conflict resolu-
tion was repeated for a full-text review of the articles. During the 
full-text screening phase, the reason for exclusion was recorded 
and reported in accordance with Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guidelines 
(Page et al., 2021). Figure 3 provides the PRISMA diagram for this 
review.

3.4  |  Quality appraisal

A quality appraisal was initially completed; however, since scop-
ing studies conventionally do not seek to assess the quality of the 
evidence (Arksey & O'Malley, 2005), the quality appraisal is not in-
cluded here.

3.5  |  Data abstraction

One researcher initially developed the data abstraction form, which 
was then piloted by all four researchers for additional refinement. 
Data was collected using RedCap.® All team members participated 
in extracting data from the articles. Key data included (i) study aims/
research questions/hypotheses; (ii) NP populations studied and 
demographic data; (iii) study design; (iv) independent and depend-
ent variables, interventions/educational methodologies and meas-
ures specific to the interventions/methodologies; (v) definitions of, 
theoretical frameworks for, and/or components of DR-related study 
components; (vi) major findings, additional findings, and limitations.

3.6  |  Synthesis

Tables were used to display the data from the scoping review. 
Categories of data analysed included theoretical frameworks used, 
content of the intervention, DR-related components included, peda-
gogy used, specific educational interventions, assignments/activi-
ties, assessment/evaluation approaches, and assessment measures 
used. Additionally, our review utilized a descriptive qualitative the-
matic analysis of findings. One member of the review team con-
ducted a thematic analysis. Codes were developed and themes were 
agreed on by all authors. Narratives describing the themes were 
then drafted.

4  |  RESULTS

4.1  |  Search outcome

Searches of databases identified 1621 items, of which 466 were 
duplicates. The remaining 1155 titles and abstracts were screened, 
with 811 excluded. The remaining 344 articles were screened in full 
text. Of the 344 items, 303 were excluded due to not focusing on 
diagnostic reasoning (236), not including primary care NP students 
(41), incorrect publication type such as a student thesis (18), wrong 
setting such as outside of the U.S. (7), or being a duplicate (1). The 
resulting 41 articles reflect 40 projects, as two papers presented dif-
ferent components from one study. See Table  2 for summary de-
scriptions of the included articles.

4.2  |  Description of reviewed articles

The majority of papers were case reports of teaching interventions 
(n = 26; 63%), describing innovative teaching strategies aimed at en-
hancing NP students' clinical skills and decision-making. Two addi-
tional papers (Billings & Kowalski, 2008; LaManna et al., 2019) were 
evidence-based descriptions of teaching strategies without case-
based application.

The case reports varied in content, scope and teaching method-
ologies, as well as in their inclusion or evaluation of data. Authors 
used several common terms to describe the desired outcomes in NP 
student performance, most frequently including clinical reasoning 
(Ballman et al., 2016; Colella & Beery, 2014, Granger et al., 2018), 
diagnostic reasoning (Calohan et al.,  2016; Durham et al.,  2014; 
Schumaker & Bergeron, 2016; Shawler (2008; Weber & Snow, 2006) 
and critical thinking (Pearson et al., 2012; Raterink, 2016; Reinoso 
et al.,  2018). Only two articles (Durham et al.,  2014; Reinoso 
et al., 2018) directly discussed the two types of thinking that students 
engage in to develop the working diagnosis: type one (non-analytic 
pattern recognition) and type two (analytic hypothetico-deductive) 
thinking. Most of the case reports took place in one institution with 
convenience samples of various sizes. When specialty was reported, 
family NPs (FNPs; n = 9) were the most common specialty included 
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in the case reports (Beckham,  2013; Benbenek et al.,  2016; Day 
et al., 2018; Distler, 2008; Durham et al., 2014; John et al., 2012; 
Johnson et al., 2018; Luke et al., 2021; Quinlin et al., 2021). Later 
articles highlighted innovations developed in response to the 
COVID-19 pandemic and/or to enhance learning for distance stu-
dents. See Table 3 for descriptions of the educational interventions 
and measures used to assess DR-related competencies.

Thirteen papers were reports of primary research. All but two 
studies were published in the past seven years. The research pa-
pers varied in design and included qualitative (n = 2; Burt, Corbridge, 
et al., 2021; Tiffen et al., 2014), quantitative (n = 6; Burt, Finnegan, 
et al., 2021; Gorton & Hayes, 2014; Jeffries et al., 2011; O'Rourke & 
Zerwic, 2016; Posey et al., 2018; Sweeney et al., 2017), mixed meth-
ods (n = 2; Conelius et al., 2019; Kelley et al., 2007), and literature re-
views (n = 3; Burt & Corbridge, 2018; Gatewood & De Gagne, 2019; 
Lawson,  2018). Like the case reports, the research typically eval-
uated a teaching strategy, using convenience samples recruited 
from individual NP programs in which the reported innovation/in-
tervention or study took place. The NP specialties represented and 
student placement in the program varied across the studies. Four 
studies (Burt, Corbridge, et al., 2021; Burt, Finnegan, et al., 2021; 
Lawson, 2018; Posey et al., 2018) specifically addressed an aspect of 
DR. Amongst the literature reviews, all but one addressed teaching 
strategies.

4.3  |  Themes identified from the included articles

Three main content themes were identified in the review: (1) 
Commonly referenced DR components include conducting a focused, 
intentional history and exam, identifying the differential diag-
nosis, determining a working or final diagnosis and developing an 
evidence-based plan of care; (2) ‘Clinical Reasoning’ and ‘diagnostic 
reasoning’ are the most commonly identified conceptualizations of 
the cognitive process for NP practice; (3) Attention to the develop-
ment of clinical thinking is a highly valued NP curricular outcome with 
multiple teaching strategies used.

4.3.1  |  Commonly referenced DR components

Whether or not the paper specifically endorsed DR as its concep-
tual framework or utilized language specific to DR frameworks, 
strong elements of DR were identified in virtually all of the papers 
(see Table 4). These included: patient-provider interaction (n = 11); 
focused and hypothesis-directed history-taking (n = 22) or physical 
exam (n = 20); appropriate and relevant differential diagnosis with 
rationale (n = 17); illness script or schema for knowledge organiza-
tion and pattern recognition (n = 2); articulation of concise and accu-
rate patient presentation (n = 8); appropriate and relevant diagnostic 
testing (n = 11); determining the working diagnosis (n = 15); develop-
ing an evidence-based, patient-centred management plan (n = 16); 
specifying next steps and appropriate follow-up (n = 3); consultation 

and/or referral as needed (n  =  5); providing clear and appropriate 
health promotion; education and counselling (n = 5); reflection and 
metacognition (n  =  7); developing advanced integrative thinking 
skills (n = 16). Table 4 provides a listing of each of the articles rep-
resenting these DR components, their expected outcomes, and how 
the component was taught or evaluated.

4.3.2  |  ‘Clinical reasoning’ and ‘diagnostic 
reasoning’ are the most commonly identified 
conceptualizations of the cognitive process for 
NP practice

Variability was seen in the conceptual frameworks used to capture 
cognitive processes of problem-solving in NP practice (see Table 5). 
Ten papers specifically used DR as the conceptual framework. Nine 
papers used clinical reasoning as the overall conceptual framework, 
whilst clinical decision making was used in five papers. Less fre-
quently used terms included critical thinking and clinical judgement. 
Another 12 used other frameworks or were atheoretical. Table  5 
provides a delineation of the cognitive conceptual frameworks used. 
Few of the papers provided a definition of diagnostic or clinical rea-
soning, though several either listed or addressed components of the 
NP thinking process.

4.3.3  |  Attention to the development of NP 
clinical thinking

Most of the papers in our review addressed the importance of de-
veloping clinical thinking as a highly valued curricular outcome of 
NP education programs with multiple teaching strategies used. In 
only three papers (Luke et al., 2021; Moore & Hawkins-Walsh, 2020; 
Quinlin et al., 2021) was clinical thinking not directly addressed. In 
these papers, emphasis was placed on the demonstration of observ-
able clinical skills rather than the cognitive processes underlying 
those functions. That clinical thinking or cognitive processing was a 
valued component of clinical problem solving could be inferred from 
the overall stated goal of many of the papers. See Table 2 for ex-
amples of the papers' stated overall expected outcomes, including 
those related to NP clinical thinking.

5  |  DISCUSSION

5.1  |  Findings based on our aims

The purpose of this review was to understand whether and how 
the concept of DR is addressed in NP education. The current focus 
on safety in healthcare in combination with expanding NP roles for 
meeting the world's healthcare needs intensifies the importance 
of preparing NPs to accurately diagnose and treat conditions and 
avoid the diagnostic error. Based on recommendations from the DR 
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literature, such an initiative requires intentional curricular incorpo-
ration of DR content, competencies, and pedagogies to adequately 
develop the complex inferential thinking skills needed.

Despite a comprehensive search of the US literature addressing 
clinical reasoning in NP education, few papers directly addressed the 
topic of DR. Most of the papers across all clinical reasoning topics and 
study types were case reports of program-specific teaching strategies 
to enhance student skills and decision making. Overall, the pooled 
body of literature represents a relatively small number of students 
with limited reporting on student outcomes. This lack of a robust body 
of literature poses challenges for educators wishing to adopt best 
practices and improve student learning outcomes relative to DR.

5.2  |  AIM 1: Extent to which the scholarly 
literature about clinical reasoning in nurse 
practitioner education includes content related to DR

Whether or not a specific focus on DR was a stated purpose of an 
article, numerous components of DR were identified, referenced, or 

alluded to in the papers. The most frequently identified element of 
DR in the NP education literature was the inclusion of a focused and 
intentional history and exam, followed by the establishment of an 
appropriate differential diagnosis, determining the working or final 
diagnosis, and developing an evidence-based, patient-centred man-
agement plan. Whilst reassuring to find these components of DR, 
they were not typically described in ways that demonstrated inten-
tional use of a DR theoretical framework. Their incorporation into 
NP educational interventions was often more representative of mas-
tering a functional approach to practice, rather than giving priority 
to the complex inferential thinking characterizing DR. Though many 
of the reports focused on distinct cognitive components of DR, the 
learning activity generally was not linked to an overall program of DR 
learning objectives.

Interestingly, the least commonly reported component of DR 
found in our search (use of illness scripts or schema for organizing 
knowledge and pattern recognition) is arguably one of the most 
important elements for developing accurate inferential thinking in 
the DR process. Information processing theory stipulates that diag-
nostic competency requires the ability to quickly and reliably access 

TA B L E  3  DR-related educational interventions and assessment measures used

Educational intervention Author (year)

Simulations Bradford et al. (2021); Conelius et al. (2019); Calohan et al. (2016); Jeffries et al. (2011); 
LaManna et al. (2019); Merritt (2020); Payne (2015); Posey et al. (2018); Shawler (2008); 
Weber and Snow (2006); Davis and Colella (2021);

Objective structured clinical examinations 
(OSCEs)

Benbenek et al. (2016); Beckham (2013); Bradford et al. (2021); Calohan et al. (2016); Day 
et al. (2018); Luke et al. (2021); Payne et al. (2015); Quinlin et al. (2021); Shawler, (2006)

Interactive and unfolding case studies Ballman et al. (2016); Colella and Beery (2014); Granger et al. (2018); John et al. (2012); 
Johnson et al. (2018)

Focused assignments and activities Durham et al. (2014); Billings and Kowalski (2008); LaManna et al. (2019); Reinoso 
et al. (2018; John et al. (2012)

Problem-based learning (PBL) Distler (2008); Durham et al. (2014)

Role play scenarios Davis and Colella (2021; Johnson et al. (2018); Merrit (2020)

Service-learning clinic Downes et al. (2014)

Assessment measures

Faculty-developed practice performance 
evaluation tool

Beckham (2013); Benbenek et al. (2016); Day et al. (2018); O'Rourke and Zerwic (2016); 
Payne (2015); Posey et al. (2018); Weber and Snow (2006); Moore and 
Hawkins-Walsh (2020)

Student self-perception Conelius et al. (2019); Jeffries et al. (2011); John et al. (2012); Johnson et al. (2018); 
Merritt (2020); Shawler (2008)

Student satisfaction Day et al. (2018); Distler (2008); Downes et al. (2014); Jeffries et al. (2011); Luke et al. (2021)

Assignment scoring Colella and Beery (2014); Durham et al. (2014); Granger et al. (2018); John et al. (2012)

Faculty clinical evaluation Downes et al. (2014); Pearson et al. (2012); Surjadi et al. (2019)

Faculty feedback Calohan et al. (2016); Shawler (2008)

Standardized patient feedback Benbenek et al. (2016); Calohan et al. (2016); Shawler (2008)

Objective testing Jeffries et al. (2011); Merritt (2020)

Preceptor evaluation Gorton and Hayes (2014)

Self-reflection Raterink 2016

Student peer feedback Calohan et al. (2016)

Clinical papers Weber and Snow (2006)

Course grades Beckham (2013)
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TA B L E  4  . Diagnostic reasoning-related content included in primary care NP education

DR-related 
content area References Expected component outcomes How taught (T) / evaluated (E)

Patient-Provider 
Interaction

Beckham (2013); Benbenek 
et al. (2016; Calohan et al. (2016); 
Conelius et al. (2019); Downes 
et al. (2014); LaManna 
et al. (2019); Pearson et al. (2012); 
Schumaker and Bergeron (2016); 
Shawler (2008); Surjadi 
et al. (2019); Sweeney et al/ 
(2017)

Organization of the encounter; strong 
empathy, connection and interaction with 
patient; open-ended questions; minimal 
medical jargon; clear communication; 
effective therapeutic communication; 
respect for patient dignity and worth; 
therapeutic communication and 
relationship building; communicates 
effectively with team members; 
demonstrates cultural awareness and 
sensitivity; reviews chart prior to patient 
encounter; completes the encounter in 
a timely manner; maintains professional 
standards; Sets the context for further 
interaction; determine the meaning of 
the illness to the patient and assess this 
in realms that address the whole person; 
effective interviewing strategies to calm, 
focus and reassure the anxious patient; 
communication techniques that foster 
patient confidence and trust; professional 
and respectful interactions with patients 
and members of the interprofessional 
team; responsible and follows through on 
tasks; recognizing and overcoming barriers 
to practicing patient-centred care in the 
current demanding health care delivery 
system

OSCEs (T, E); Capstone OSCEs (E); 
Developmental OSCEs (T, E); Simulated 
“on-call” scenarios (T); Service-learning 
clinic (T, E); Use of the clock model (T); 
Simulated PMHNP SP clinical scenarios 
(T, E); Entrustable professional activities 
assessment process and evaluation tool (E); 
Education to prevent medical error (T);

Focused and 
hypothesis-
directed 
history taking

Ballman et al. (2016); Beckham (2013); 
Benbenek et al. (2016; Colella 
and Beery (2014); Conelius 
et al. (2019); Day et al. (2018); 
Distler (2008); Downes 
et al. (2014); Durham et al. (2014); 
Granger et al. (2018); John 
et al. (2012); Johnson et al. (2018); 
LaManna et al. (2019); 
Merritt (2020); O-Rourke & 
Zerwic (2016); Payne (2015); 
Pearson et al. (2012); Posey 
et al. (2018); Reinoso et al. (2018); 
Schumaker and Bergeron (2016); 
Shawler (2008); Surjadi 
et al. (2019)

Patient-centred, organized, appropriately 
focused, validated; pertinent positives 
and negatives in the differential; 
systematic and comprehensive for CC; 
demonstrates knowledge of underlying 
pathophysiology; recognize the connection 
between pathology and physical findings; 
appropriate level of specificity vs 
comprehensiveness; identify the chief 
complaint and patient's motivation for 
seeking care; develop an overall idea of 
who the patient is; accurate, complete 
symptom description

Simulated virtual encounters (T); OSCEs (T, E); 
Capstone OSCEs (E); Simulated “on-call” 
scenarios (T); Video-enhanced OSCEs (T, 
E); problem-based learning (T, E); Service-
learning clinic (T, E); problem-based 
learning with illness script assignments (T, 
E); longitudinal unfolding case studies (T, 
E); Isabel IDEAS DDSS implementation (T, 
E); interactive case studies with preceptor 
presentation (T); computer-based text 
messaging simulation (T, E); unfolding case 
studies (E); clinical reasoning-focused primary 
care case studies (T); differential concept 
map activities (T); use of the clock model (T); 
simulated PMHNP SP clinical scenarios (T, E); 
entrustable professional activities assessment 
process and evaluation tool (E)

Focused and 
hypothesis-
directed 
physical exam

Ballman et al. (2016); Beckham (2013); 
Benbenek et al. (2016; Colella and 
Beery (2014); Day et al. (2018); 
Distler (2008); Downes 
et al. (2014); Durham et al. (2014); 
Granger et al. (2018); Jeffries 
et al. (2011); Johnson et al. (2018); 
LaManna et al. (2019); 
Merritt (2020); O-Rourke & 
Zerwic (2016); Payne (2015); 
Pearson et al. (2012); Posey 
et al. (2018); Reinoso et al. (2018); 
Schumaker and Bergeron (2016); 
Surjadi et al. (2019)

Organized, relevant, correct technique; 
Coordinated and skilled; Based on 
the CC; Differentiates normal and 
abnormal findings; branching exams 
as indicated; recognize the connection 
between pathology and physical findings; 
mastery of the exam room equipment; 
Determining the level of urgency/ 
acuity; group symptoms and consider 
potential underlying causes; logical exam 
sequence and appropriate manoeuvres; 
physical exam findings are reproducible; 
appropriate infection control;

patient respect and privacy

Simulated virtual encounters (T); OSCEs (T, 
E); capstone OSCEs (E); virtual interactive 
case studies (T); video-enhanced OSCEs 
(T, E); problem-based learning (T, E); 
service-learning clinic (T, E); problem-based 
learning with illness script assignments 
(T, E); longitudinal unfolding case studies 
(T, E); deliberate practice cardiovascular 
assessment curriculum (T, E); interactive 
case studies with preceptor presentation (T); 
computer-based text messaging simulation 
(T, E); unfolding case studies (E); clinical 
reasoning-focused primary care case studies 
(T); differential concept map activities (T); 
use of the clock model (T); entrustable 
professional activities assessment process 
and evaluation tool (E)
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DR-related 
content area References Expected component outcomes How taught (T) / evaluated (E)

Appropriate 
and relevant 
differential 
diagnosis 
with rationale

Ballman et al. (2016); Benbenek 
et al. (2016; Colella and 
Beery (2014); Conelius 
et al. (2019); Day et al. (2018); 
Durham et al. (2014); Granger 
et al. (2018); John et al. (2012); 
LaManna et al. (2019); O-Rourke 
& Zerwic (2016); Payne (2015); 
Pearson et al. (2012); Posey 
et al. (2018); Reinoso et al. (2018); 
Schumaker and Bergeron (2016); 
Surjadi et al. (2019); Weber and 
Snow (2006)

List of differentials with rationale. Ability to 
determine correct differential diagnoses. 
Appropriate based on clinical findings. 
Ability to interpret the know data by 
specifying an early differential. Identifies 
patients whose health needs are urgent 
or critical. Formulate and prioritize the 
differential. Analyse and interpret findings. 
Match findings from the patient's history 
and physical examination with those 
expected in each diagnosis. Eliminate 
those conditions in the differential 
diagnosis that do not match the patient's 
assessment findings. Prioritization of 
multiple risk factors/problems

Simulated virtual encounters (T); OSCEs (T, 
E); capstone OSCEs(E); virtual interactive 
case studies (T); simulated ‘on-call’ 
scenarios (T); video-enhanced OSCEs (T, E); 
problem-based learning with illness script 
assignments (T, E); longitudinal unfolding 
case studies (T, E); medical mystery 
simulation exercise (T); Isabel IDEAS DDSS 
implementation (T, E); unfolding case studies 
(E); differential concept map activities (T); 
use of the clock model (T); entrustable 
professional activities assessment process 
and evaluation tool (E)

Illness scripts 
or schema 
for clinical 
knowledge 
organization 
and pattern 
recognition

Durham et al. (2014); Schumaker and 
Bergeron (2016)

Cognitive retrieval of pathological causes. 
Retrieval of domain knowledge and 
applying it during clinical encounters. 
Pattern recognition to organize 
discriminating features of a disease or 
symptom. Use of intentional strategies to 
organize and prioritize the differential

Problem-based learning with illness script 
assignments (T, E); VINDICATES ME 
mnemonic for organizing differentials (T)

Articulation of 
concise and 
accurate 
patient 
presentation

Beckham (2013); Billings and 
Kowalski (2008); Downes 
et al. (2014); Durham et al. (2014); 
Johnson et al. (2018); Pearson 
et al. (2012); Schumaker and 
Bergeron (2016); Surjadi 
et al. (2019)

Strong, organized presentation; Includes 
differentials, final diagnosis, rationale, 
management plan. Demonstrates synthesis 
of information, clarity about the problem 
and deliberate reasoning. Succinct 
presentation of findings. Presentation is 
thorough, concise and organized. Provide 
a clear account of the patient's condition 
and care plan to other providers. Complete 
problem identification

OSCEs (T, E). Argument mapping (T). Service-
learning clinic (T, E). Problem-based 
learning with illness script assignments (T, 
E). Interactive case studies with preceptor 
presentation (T). Use of the clock model 
(T). Entrustable professional activities 
assessment process and evaluation tool (E)

Appropriate 
and relevant 
diagnostic 
testing

Ballman et al. (2016); Colella and 
Beery (2014); Hall et al. (2010); 
John et al. (2012); Johnson 
et al. (2018); LaManna 
et al. (2019); O-Rourke & Zerwic 
(2016); Pearson et al. (2012); 
Schumaker and Bergeron (2016); 
Shawler (2008); Weber and 
Snow (2006)

Deciding what tests to order; Interpret 
laboratory data and diagnostic testing 
results. Selecting image modalities that 
are cost-effective whilst detecting enough 
information to formulate the correct 
diagnosis. Determine relevant diagnostic 
data needed. Confirm likely diagnoses 
through purposeful investigation. 
Selection of evidence-based diagnostic 
testing. Consideration of cost, risks and 
benefits, and sensitivity and specificity of 
testing

Simulated virtual encounters (T). Virtual 
interactive case studies (T). PBL imaging 
workshop. Medical mystery simulation 
exercise (T). Isabel IDEAS DDSS 
implementation (T, E). Interactive case 
studies with preceptor presentation (T). 
Unfolding case studies (E). Use of the clock 
model (T). Simulated PMHNP SP clinical 
scenarios (T, E)

Determining 
the working 
diagnosis

Beckham (2013); Benbenek 
et al. (2016; Calohan et al. (2016); 
Colella and Beery (2014); 
Distler (2008); Downes 
et al. (2014); Durham et al. (2014); 
Johnson et al. (2018); Merrritt 
(2020); O-Rourke & Zerwic 
(2016); Pearson et al. (2012); 
Posey et al. (2018); Reinoso 
et al. (2018); Schumaker and 
Bergeron (2016); Sweeney 
et al. (2017)

Articulates correct diagnosis with rationale. 
Uses evidence-based clinical reasoning in 
formulating a diagnosis. Synthesize and 
assimilate elements of the bio-psycho-
social assessment into conclusions that 
are diagnostically accurate. Correct 
identification of common conditions. 
Evaluate the data and develop a tentative 
final diagnosis. Develop an accurate and 
actionable diagnosis. Synthesize all the 
data to come up with an overall picture 
of the patient. Confirmatory process of 
determining both medical and nursing 
diagnoses. Ensuring timely diagnoses

OSCEs (T, E). Capstone OSCEs (E). 
Developmental OSCEs (T, E). Virtual 
interactive case studies (T). Problem-based 
learning (T, E). Service-learning clinic (T, 
E). Problem-based learning with illness 
script assignments (T, E). Medical mystery 
simulation exercise (T). Interactive case 
studies with preceptor presentation (T). 
Computer-based text messaging simulation 
(T, E). Unfolding case studies (E). Differential 
concept map activities (T). Use of the clock 
model (T). Education to prevent medical 
error (T)

TA B L E  4  (Continued)

(Continues)
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DR-related 
content area References Expected component outcomes How taught (T) / evaluated (E)

Developing an 
evidence-
based, 
patient-
centred 
management 
plan

Benbenek et al. (2016; Calohan 
et al. (2016); Conelius 
et al. (2019); Downes et al. (2014); 
Durham et al. (2014); Granger 
et al. (2018); John et al. (2012); 
Johnson et al. (2018); LaManna 
et al. (2019); Merrritt (2020); 
Pearson et al. (2012); Reinoso 
et al. (2018); Schumaker and 
Bergeron (2016); Shawler (2008); 
Surjadi et al. (2019); Weber and 
Snow (2006)

Evidence-based, includes rationale. 
Negotiation of mutually acceptable plan. 
Develop individualized treatment plans 
that are evidenced- based and encompass 
patient safety. Safe prescribing. 
Incorporates costs in decision making. 
Discuss options for care. Use of evidence-
based resources and guidelines. Consider 
comprehensive, holistic treatment needs. 
Begins initial treatment protocol on the 
basis of the working diagnosis. Evidenced-
based therapeutic interventions; Includes 
patient's/caregiver's preferences related to 
therapeutic interventions

Capstone OSCEs (E). Developmental OSCEs 
(T, E). Simulated ‘on-call’ scenarios (T). 
Problem-based learning (T, E). Service-
learning clinic (T, E). Problem-based 
learning with illness script assignments (T, 
E). Longitudinal unfolding case studies (T, 
E). Medical mystery simulation exercise 
(T). Isabel IDEAS DDSS implementation 
(T, E). Interactive case studies with 
preceptor presentation (T). Computer-
based text messaging simulation (T, E). 
Clinical reasoning-focused primary care 
case studies (T). Differential concept map 
activities (T). Use of the clock model (T). 
Simulated PMHNP SP clinical scenarios 
(T, E). Entrustable professional activities 
assessment process and evaluation tool (E)

Specifying next 
steps and 
appropriate 
follow-up

Calohan et al. (2016); Pearson 
et al. (2012); Schumaker and 
Bergeron (2016)

Assess the impact of treatment interventions. 
Establish criteria for determining 
treatment effectiveness. Consider the 
natural

course of the disease, complications (natural 
and iatrogenic) that can arise and type of 
follow-up

needed to monitor and prevent or treat such 
complications

Developmental OSCEs (T, E); Use of the clock 
model (T)

Consultation 
and/or 
referral as 
needed

Benbenek et al. (2016; Day 
et al. (2018); Schumaker and 
Bergeron (2016); Surjadi 
et al. (2019); Sweeney et al. (2017)

Referral to community resources and other 
health disciplines; Recognition of when a

condition is beyond their ability to diagnose 
or treat; learning the health care resource 
landscape of the community served; 
Building and accessing networks for 
consultation

Capstone OSCEs (E); Video-enhanced OSCEs (T, 
E). Use of the clock model (T). Entrustable 
professional activities assessment process 
and evaluation tool (E). Education to prevent 
medical error (T)

Providing 
clear and 
appropriate 
health 
promotion, 
education, 
and 
counselling

Benbenek et al. (2016; Calohan 
et al. (2016); Granger et al. (2018); 
Pearson et al. (2012); Surjadi 
et al. (2019)

Providing appropriate health promotion and
Counselling; Providing relevant individualized 

education. Appropriate screening studies. 
Explanation to the patient of the risks/
benefits of the proposed treatment 
plan. Relevant health care maintenance 
interventions

Capstone OSCEs (E); Developmental OSCEs 
(T, E). Longitudinal unfolding case studies 
(T, E). Entrustable professional activities 
assessment process and evaluation tool (E)

Reflection and 
metacognition

Benbenek et al. (2016; Calohan 
et al. (2016); Colella and 
Beery (2014); Granger 
et al. (2018); Lawson (2018); 
Raterink (2016); Sweeney 
et al. (2017)

Develop reflective practice skills. Identify 
individual areas for improvement. 
Intentional learning from practice 
experiences. Learning from mistakes. 
Meaning making. Better understanding 
of the scope of their role as advanced 
practice nurses. Adoption of debiasing 
strategies to decrease diagnostic error. 
Develop awareness of unconscious 
tendencies toward nonanalytic thought 
and self-monitor for when more analytic 
thought is necessary. Increased awareness 
of critical thinking components. Analyse 
patient safety initiatives and foster a work 
culture in which it is safe to report errors; 
Identifying actual or potential failures in

processes and systems that lead to breakdowns 
and errors

Capstone OSCEs (E); Developmental OSCEs 
(T, E). Virtual interactive case studies 
(T). Simulated ‘on-call’ scenarios (T). 
Longitudinal unfolding case studies (T, E). 
Reflective journaling activity (T). Education 
to prevent medical error (T)

TA B L E  4  (Continued)



    |  3889SMITH et al.

a well-developed, accurate, and well-organized clinical knowledge 
base, arrive at a situationally appropriate interpretation of the data 
and generate an appropriate and relevant differential diagnosis. 
From this perspective, clinical knowledge is organized into encapsu-
lated prototypes and exemplars known as illness scripts that serve 
as mental constructs of disease manifestations (Charlin et al., 2007; 
Ledford & Nixon,  2015; Schmidt & Rikers,  2007). Retrieving the 
relevant clinical knowledge is known as script activation (Ledford 
& Nixon, 2015), which allows processes of comparison and pattern 

recognition, directly connecting the NP's reasoning process to the 
robustness and organization of their clinical knowledge base

Additionally, although the quality of the patient presentation was 
highlighted in several papers, none specifically framed the patient 
presentation from the DR perspective as an accurate and relevant 
problem representation statement (PRS). In DR theory, the PRS is 
conceptualized as the inferential and decision-making link between 
clinical information from the patient encounter, the provider's clin-
ical knowledge base, and the differential diagnosis (Bowen,  2006). 

DR-related 
content area References Expected component outcomes How taught (T) / evaluated (E)

Development 
of advanced 
integrative 
thinking skills

Benbenek et al. (2016; Billings 
and Kowalski (2008); Burt and 
Corbridge (2018); Conelius 
et al. (2019); Distler (2008); 
Durham et al. (2014); Granger 
et al. (2018); Raterink (2016); 
Schumaker and Bergeron (2016); 
Surjadi et al. (2019); Tiffen 
et al. (2014); Weber and 
Snow (2006)

Evidence-based clinical decision making. 
Synthesize information, think critically, use 
clinical evidence appropriately. Ongoing, 
iterative process that occurs dynamically 
as relationships evolve. Thinking on 
their feet. Use of problem-solving and 
hypothesis testing. Hypothetico-deductive, 
analytic reasoning processes. Dual process 
thinking; Management of uncertainty. 
Iterative process of noticing, interpreting, 
and responding with an emphasis on 
understanding the patient as a person. 
Use inquiry to investigate less common 
diagnoses. Enhanced critical thinking skills 
and habits to improve clinical decision 
making. Combined nursing process and 
information processing to gather and 
analyse patient information, evaluate 
its significance, and weigh alternative 
actions. Advocate for policy change for 
community- level primary, secondary, and 
tertiary prevention. Demonstrates accurate 
judgement, synthesis and caring in patient 
care. Demonstrates cost and efficiency 
considerations in patient care. Clinical 
decision making is a contextual, continuous 
and evolving process, where data are 
gathered, interpreted and evaluated to 
select an evidence-based choice of action. 
Ethical decision making

Capstone OSCEs (E). Argument mapping (T). 
Simulated ‘on-call’ scenarios (T). Problem-
based learning (T, E). Longitudinal unfolding 
case studies (T, E).

Medical mystery simulation exercise (T). 
Reflective journaling activity (T). Use of the 
clock model (T). Entrustable professional 
activities assessment process and evaluation 
tool (E). Conceptual framework for NP 
clinical decision making (T)

TA B L E  4  (Continued)

Cognitive process 
for NP practice Author (year)

Diagnostic 
reasoning

Burt and Corbridge (2018); Burt, Corbridge, et al. (2021); Burt, 
Finnegan, et al. (2021); Calohan et al. (2016); Durham et al. (2014); 
LaManna et al. (2018); Lawson (2018); Payne (2015); Posey 
et al. (2018); Shawler (2008)

Clinical reasoning Ballman et al. (2016); Benbenek et al. (2016); Bradford et al. (2021); 
Gatewood & DeGagne (2019); Granger et al. (2018); Pearson 
et al. (2012); Reinoso et al. (2018); Schumaker & Bergeron, (2016); 
Winkelman et al. (2012)

Clinical decision 
making

Billings and Kowalski (2008); Iverson et al. (2018); Johnson 
et al. (2018); O'Rourke and Zerwic (2016); Tiffen et al. (2014)

Clinical thinking Gorton and Hayes (2014); Pearson et al. (2012); Raterink (2016)

Clinical judgement Gorton and Hayes (2014); Surjadi et al. (2019)

TA B L E  5  Conceptualizations of the 
cognitive processes for NP practice
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A well-formulated PRS clearly aligns the provider's interpretation of 
the presenting data with the relevant illness scripts, leading to the 
differential diagnosis as well as allowing the listener to fully under-
stand the problem and arrive at an accurate differential (Ledford & 
Nixon, 2015). The PRS demonstrates the provider's ability to cogni-
tively transform the patient's story into a meaningful clinical prob-
lem through interpretation and mental abstraction, which facilitates 
generating the diagnosis (Bowen, 2006). Bordage and Lemieux (1991) 
demonstrated that more expert diagnosticians arrive at deeper and 
more abstract representations of the problem, using semantic asso-
ciations to interpret clinical data and generate diagnoses. This is an 
important distinction between the PRS of DR and the more straight-
forward reporting of data typical of nursing practice, distinguishing as 
well the difference between good and not-so-good diagnostic think-
ing. As noted by Bordage and Lemieux, in the absence of an effective 
PRS, multiple diagnoses were generated as signs and symptoms came 
and went, resulting in ‘…a list of unrelated and unexplored diagnoses 
with no global representation of the case’ (p. S71). For effective DR, 
synthesizing, qualifying and making medical inferences from the data 
is needed, as opposed to straightforward reporting of uninterpreted 
data, even if thorough, concise and organized.

5.3  |  AIM 2: Definition of diagnostic reasoning in 
primary care NP education

Overall, we did not find a standardized, conceptually grounded, or 
evidence-based definition or conceptual model of DR in the NP edu-
cation literature. ‘Clinical reasoning’ and ‘diagnostic reasoning’ were 
used with the equal frequency as the most commonly identified 
conceptualizations of the cognitive process for NP practice. Other 
terms included clinical decision making, clinical judgement and criti-
cal thinking. Rarely, however, were definitions or links to a body of 
literature or theory provided. Not infrequently, when terms other 
than DR were used, general nursing reasoning processes were ref-
erenced rather than the advanced inferential thinking and medical 
diagnostic skills required for DR. This finding shows a lack of con-
sistent language and conceptualization about the cognitive process 
for NP practice, potentially contributing to differing and sometimes 
contradictory curricular goals and student outcomes.

Such a diversity of terms and conceptualizations is not surpris-
ing. Higgs (2019) argues that clinical reasoning paradigms arise from 
discipline-specific cultures of professional practice, with practice-
specific ontologies and epistemologies framing professional para-
digms. The knowledge of a specific profession is embedded in its 
practice. For NP practice, disciplinary knowledge arises from com-
bined foundations in RN practice and medicine. Most practising NPs, 
NP faculty, and NP scholars, however, have a much stronger ground-
ing in the clinical reasoning theories of nursing than in medicine. The 
component of NP knowledge arising from nursing is oriented to car-
ing for person, health and environment, whilst the component ad-
opted from medicine is oriented toward the diagnosis and treatment 
of disease. NP practice has thus had to innovate clinical reasoning 

strategies that incorporate both caring for the person and treating 
disease, with the cognitive habits of RN practice difficult to dislodge. 
In NP practice, we can see the indication of greater comfort with the 
clinical reasoning models from general nursing in the mostly uncriti-
cal adoption of RN clinical reasoning models. This is problematic, as 
the goals of general nursing differ significantly from NP practice, em-
phasizing care and health optimization rather than disease manage-
ment and cure. Only more recently, with the increasing complexity 
and independence of NP practice and with the call for competency-
based NP education, has there been an intentional examination of 
the need for NP clinical reasoning frameworks more clearly aligned 
with disease management. Whilst the medical framework of DR pro-
vides a good solution, intentional incorporation of the contemporary 
science and theory of DR was present only in a small number of the 
papers in our review. It is clear that a shared understanding of DR 
has not yet been established across NP education.

5.4  |  AIM 3: Teaching methodologies used to 
educate NP students about diagnostic reasoning-
related knowledge, skills and/or attitudes

When DR-related knowledge, skills, or attitudes were addressed in 
the papers, multiple methodologies were utilized for content deliv-
ery, including numerous high-impact, interactive and transforma-
tional learning strategies. Despite the lack of a common language 
and goals specific to DR, it is clear that attention to the develop-
ment of clinical thinking is a highly valued NP curricular outcome 
with multiple teaching strategies used. This finding corresponds 
well to the current literature in both medical and nursing education 
that clinical thinking is a core practice competency that must be 
intentionally and effectively taught, reinforced, role-modelled and 
practised, to reliably achieve the desired clinical thinking competen-
cies (see Cooper et al., 2021; Graber et al., 2018; Higgs et al., 2019; 
IOM, 2015; Trowbridge et al., 2015).

Educational interventions included interactive case studies, 
simulations, OSCEs, PBL, and numerous focused assignments and 
activities. All of these methodologies have in common an approach 
to teaching that emphasizes active learning and experiential ap-
proaches with practice in the application of knowledge, decision 
making and clinical reasoning, as recommended in best practices for 
competency development (Frank et al., 2010; Hodges et al., 2019). 
In addition to emphasizing the development of clinical skills, most 
of the papers included elements of debrief or reflection by students 
and faculty post-implementation. Although specific outcomes of 
these reflective practices were infrequently described, participants 
valued reflection and inclusion of a feedback loop.

5.5  |  Summary of findings from the scoping review

Findings from this scoping review relative to teaching DR in U.S. NP 
education programs can be summarized as follows: (1) overall there is 
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a dearth of U.S. NP education literature addressing DR; (2) the litera-
ture that is available demonstrates a limited conceptual understand-
ing of the science and theory of DR; (3) DR has not yet been clearly 
differentiated from standard nursing clinical reasoning, which poses 
challenges to developing shared and systemized approaches to teach-
ing and evaluating DR; (4) while multiple components of DR are identi-
fiable in the literature, these rarely come together to express clear and 
explicit goals for student competencies around DR; (5) a robust teach-
ing/learning scholarship for DR has not yet been established in the NP 
education literature. Not only has intentional curricular incorporation 
of DR not yet been realized, our review demonstrates that we have 
not yet established a shared understanding of DR and its relation-
ship to clinical reasoning at the advanced nursing practice level. The 
review underscores the compelling need to develop and disseminate 
a more systematic approach to teaching and evaluating DR. Whilst 
challenging, NP scholarship about teaching DR is in need of increased 
scientific rigour with stronger conceptual ties to the science and prin-
ciples of DR, and to pedagogical best practices.

5.6  |  Challenges in conducting the review

Due to the limited number of papers directly addressing DR, refinement 
of the addressed concept was required over time. Efforts evolved to 
focus on mapping terms related to the concept of DR, as the term ‘diag-
nostic reasoning’ was infrequently used in NP education literature. One 
risk of this approach was the inclusion of articles that did not directly or 
intentionally address DR. This was true in this scoping review and re-
quired careful consideration of the nuances of each article and its focus, 
to remove those that did not directly apply whilst not omitting relevant 
articles because of not incorporating specific terminology.

Additionally, our review utilized a descriptive qualitative the-
matic analysis of findings. It must be stated, however, that themes 
identified from a scoping review do not necessarily describe the 
state of the concept investigated. In our review, whilst most articles 
(68%) focused on innovative teaching strategies that contained ele-
ments of DR, few papers addressed the concept of DR in its entirety. 
Whilst apparent that components of DR are valued in NP education, 
simply mapping those components does not fully reflect whether 
DR is sufficiently addressed in NP education.

Finally, in conducting the review, we found it necessary to re-
duce our original study aims to the three presented in this paper. 
Three additional aims that focused on identifying DR-related learn-
ing outcomes, student assessment, and educational barriers and fa-
cilitators could not be completed, as this content was insufficiently 
addressed in the reviewed literature. Thus, the unaccomplished aims 
become part of the future implications of our review.

5.7  |  Strengths and limitations of the review

Our scoping review has several strengths. We conducted a compre-
hensive search of the literature based on established methodological 

frameworks and in compliance with best practices. Our screening 
and selection process was done in duplicate by two independent re-
viewers, whilst our data extraction process was completed by two 
reviewers who extracted data from a subset of eligible studies to en-
sure good agreement between the extractors. Amongst the authors, 
two individuals have completed the Society to Improve Diagnosis in 
Medicine (SIDM, https://www.impro​vedia​gnosis.org/) fellowship on 
DR, so were well versed in the topic.

Despite the methodological strengths of this review, there are sev-
eral limitations. The exclusion of articles published prior to 2005 and out-
side of the US may have resulted in otherwise relevant publications being 
eliminated from this study. Additionally, the focus on primary care NP 
education literature excluded articles focusing on DR in acute care NP 
programs, a practice domain for which this topic is also highly relevant. 
Finally, since scoping reviews do not require a risk of bias assessment, no 
conclusions about the quality of the evidence are made. The findings of 
the scoping review are descriptive and exploratory, demonstrating that 
whilst elements of DR are commonly referred to in the NP education 
literature, the overall concept of DR rarely occurs and methods of evalu-
ating the elements of DR are varied and not always reported.

5.8  |  Recommendations and future implications

Based on our findings in comparison to calls to action for decreasing 
diagnostic error and increased teaching of DR, actions are needed 
across several sectors to support and ensure increased incorpora-
tion of DR competencies into NP education programs.

5.8.1  |  Faculty development

Our review suggests that NP faculty development around teaching 
and conducting scholarship in DR may be necessary. We speculate 
that stronger faculty expertise is needed in DR science, models, 
frameworks, language, concepts and competencies. Such expertise 
would assist in building shared understandings of DR and clinical 
reasoning, their differences and similarities, relationships between 
them, levelling across nursing practice, and essential student com-
petencies. Few studies in our review used a validated measurement 
tool to determine if students had met appropriate learning objec-
tives, and many used indirect measures such as student and faculty 
satisfaction or self-reported knowledge or confidence levels as the 
primary assessment mechanism. The use of such indirect measures 
as a proxy for skills attainment is problematic and subject to re-
sponse bias and does not address the concern for DR competency 
development. Specific areas for NP faculty teaching and scholarship 
development include a stronger focus on clinical reasoning science 
and theory in general and diagnostic reasoning in particular; the de-
velopment of a common language for teaching, discussing and con-
ducting research in DR; increased specificity in the development of 
competency-based pedagogies for DR; and approaches for conduct-
ing more robust educational research.

https://www.improvediagnosis.org/
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5.8.2  |  Curriculum development

DR curriculum development is a specific need. Content for teach-
ing and evaluating DR can be developed from the existing DR 
theory, science, and evolving practice guidelines. SIDM, for ex-
ample, has developed an interprofessional consensus curriculum 
(Olson et al.,  2019) with individual, team-based and system-level 
competencies. Numerous curricular components, milestones for 
assessing competencies, assessment/evaluation tools and robust 
scholarship approaches can be found both in the SIDM resources 
(see Thammasitboon et al., 2018) and in the literature, and are con-
tinuously evolving. NP faculty scholars will need to examine the ef-
fect of DR-related teaching interventions on NP student learning 
and identify measurable outcomes that can guide the assessment 
of DR-related competencies. With the development of DR content 
and assessment approaches for NP education, it will be vital to en-
sure that the signature qualities of NP practice beyond diagnostic 
expertise also remain foregrounded in NP education, including but 
not limited to priorities on patient-centred care, health promotion 
and prevention, patient-provider care partnerships and attention to 
comprehensive determinants of health.

5.8.3  |  Alignment with regulatory bodies

There is a need to increase the incorporation of DR competencies, 
goals and objectives into the regulatory statements of NP education, 
certification, licensing and accreditation bodies. Since these are the 
organizations whose statements and guidelines regulate core com-
ponents of NP education programs, a necessary step is increased in-
corporation of evidence-based DR outcome expectations into their 
guidelines and expectations. Best practice would base such guide-
lines in DR science, focused specifically on the teaching of DR.

5.8.4  |  Preceptor development

Preceptor development in DR may be an additional necessary com-
ponent to support student learning. Whilst NPs who practice closely 
with medical colleagues have no doubt been exposed to practice 
expectations for DR, it is likely that fewer have learned specific DR 
language, theory, and clinical processes sufficient for intentional 
mentoring of NP students in these practices.

6  |  CONCLUSION

Although there are encouraging signs of incorporating certain com-
ponents of DR into U.S. primary care NP education, considerably 
more work is needed to build DR as an intentional and explicit thread 
across NP practice and didactic curricula. Shared conceptual frame-
works, content outlines, competency measures, integrated peda-
gogical strategies, assessment/ evaluation approaches, validated 

tools and research protocols are needed to document the impact of 
DR curricular incorporation on student outcomes. Key stakeholders 
(regulatory bodies, nursing publishers and NP faculty) should take 
action to support the incorporation of evidence-based DR content 
and competencies, to strengthen the delivery of safe and effective 
NP care through the more focused and intentional cognitive pro-
cesses that characterize DR. As NP programs build DR content and 
expertise, care must be taken to retain the comprehensive, holistic, 
and patient-centred perspectives that characterize NP practice.

AUTHOR CONTRIBUTIONS
All authors have agreed on the final version and meet at least one of 
the following criteria (recommended by the ICMJE*):

1.	 Substantial contributions to conception and design, acquisition 
of data, or analysis and interpretation of data.

2.	 Drafting the article or revising it critically for important intellec-
tual content.

* http://www.icmje.org/recom​menda​tions/

FUNDING INFORMATION
This research received no specific grant from any funding agency in 
the public, commercial, or not-for-profit sectors.

CONFLIC TS OF INTERE S T
There are no conflicts of interest by the authors.

DATA AVAIL ABILIT Y S TATEMENT
Data methods used in the analysis, coding and materials used to 
conduct the research will be made available to any researcher from 
the corresponding author, for purposes of reproducing the results or 
replicating the procedure.

CLINIC AL RE SOURCE S
Society to Improve Diagnosis in Medicine, https://www.impro​vedia​
gnosis.org/

ORCID
Sheila K. Smith   https://orcid.org/0000-0002-5088-3185 
Mary M. Benbenek   https://orcid.org/0000-0002-5550-7824 
Caitlin J. Bakker   https://orcid.org/0000-0003-4154-8382 
Denise Bockwoldt   https://orcid.org/0000-0002-7229-7291 

ENDNOTE
	1	 Some scholars (see Monteiro et al., 2020, for example) have argued 

that clinical thinking skills cannot be reliably taught; rather, the de-
velopment of these skills is the result of many years of clinical expe-
rience and expertise. We take the opposite perspective: namely, that 
effective and well-developed clinical thinking skills must be taught in 
order to develop safe and effective NP practice at the independent 
provider level. Such clinical thinking skills are best represented as 
contextualized knowing, occurring in specific patient-provider rela-
tionships, settings, presentations, and sets of concerns, and requiring 

http://www.icmje.org/recommendations/
https://www.improvediagnosis.org/
https://www.improvediagnosis.org/
https://orcid.org/0000-0002-5088-3185
https://orcid.org/0000-0002-5088-3185
https://orcid.org/0000-0002-5550-7824
https://orcid.org/0000-0002-5550-7824
https://orcid.org/0000-0003-4154-8382
https://orcid.org/0000-0003-4154-8382
https://orcid.org/0000-0002-7229-7291
https://orcid.org/0000-0002-7229-7291


    |  3893SMITH et al.

a well-developed clinical knowledge base for application to the iden-
tified problems. The clinical thinking skills of DR and the advanced 
clinical knowledge base to which they are applied are inseparable. 
Both require extensive development through the curricula of NP edu-
cation programs and continued development through experience and 
expertise.
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