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OBJECTIVES:

1.) ENUMERATE THEORIES FOR TEACHING DIAGNOSTIC REASONING 
TO STUDENTS. 
2.) DESCRIBE THE STEPS IN FOSTERING DIAGNOSTIC REASONING. 
3.) LIST THE PROS AND CONS OF VARIOUS EDUCATIONAL. 
INTERVENTIONS WHEN TEACHING DIAGNOSTIC REASONING. 



The advent of online technologies has led to: 

• Increased opportunities for colleges of nursing to extend their 
graduate educational curriculums for expanding numbers

• Graduate nursing students now have endless choices 
regarding programs of study, for which they are no longer 
limited by geographical locations

Teaching advanced practice students, especially nurse 
practitioners, within an online teaching platform
leads to a special list of challenges for nurse educators!
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Presentation Notes
The advent of online technologies has led to increased opportunities for colleges of nursing to extend their graduate
educational curriculums for expanding numbers of students. Likewise, graduate nursing students now have endless
choices regarding programs of study, for which they are no longer limited by geographical locations. Nurse educators are
now being confronted with the need to impart increasingly sophisticated knowledge to growing numbers of students via
online technologies. Teaching advanced practice students, especially nurse practitioners, within an online teaching platform
leads to a special list of challenges for nurse educators. One major issue is the fostering of diagnostic reasoning in an
online environment. This article offers an overview of how one Adult Acute Care Nurse Practitioner (ACNP) program
transitioned over time from a live classroom curriculum to a distance accessible program.



MAJOR ISSUE IS THE FOSTERING OF 
DIAGNOSTIC REASONING IN AN
ONLINE ENVIRONMENT
Issues:
• Critical Thinking
• Teaching presence
• Role Modeling
• Socialization
• Transition from a live classroom
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One major issue is the fostering of diagnostic reasoning in an
online environment. This article offers an overview of how one Adult Acute Care Nurse Practitioner (ACNP) program
transitioned over time from a live classroom curriculum to a distance accessible program.




DIAGNOSTIC REASONING 

 is the complex cognitive process 
used by clinicians from many 
health care disciplines to 
ascertain a correct diagnosis and 
therefore prescribe appropriate 
treatment for patients. 

 Two Processes:
1. Intuitive coupled with “Skilled-

know-how”
2. Analytical process
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Diagnostic reasoning is the complex cognitive process used by clinicians from many health care disciplines to ascertain a
correct diagnosis and therefore prescribe appropriate treatment for patients. Knowledge, experience, and the context in
which the clinician finds himself or herself underlie data acquisition, the first step in diagnostic reasoning [1]. Diagnostic
reasoning involves two processes: one is more intuitive, more a gestalt coupled with “skilled know-how” that can guide
further history-taking. The other process is more logical and analytical and is reflected by a learner’s ability to synthesize
the data and generate hypotheses [1-3]. Croskerry [2] noted that the intuitive process, labeled System 1, is “fast, frugal,
requires little effort, and frequently gets the right answer,” while System 2, the analytical process, is engaged primarily
when “pathognomicity is low, and uncertainty is correspondingly high.” This difference in approach is also noted by
Tanner [4] who used as the example the young nurse who, being uncertain, first did a complete physical assessment, then
sat with a textbook to analyze the problem. Kosowski and Roberts [5] investigated intuitive decision making among novice
nurse practitioners and found that intuition frequently triggered a more analytical approach in their sample.



Formulate an initial set of hypotheses.

This set of hypotheses is formulated in the context of identified questions 
and problems in the current case, as well as a knowledge base of prior 
cases (using illness scripts and pattern recognition).

Experts quickly develop a small set of hypotheses with minimal clinical 
data to represent the problem to be solved. 
Short-term memory can actively handle only about 5 items at once.

Experts will generally have the final diagnosis in this set within 5 minutes of 
starting.

Novice and intermediate learners will take longer to develop a set of 
hypotheses.
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We may regard hypothesizing as inferring a property of the case (i.e. the patient) from the theory and the result of the test.5 In other words, when we have arrived at a tentative diagnosis probable or significant enough to be worth testing, we do so by applying a specific test, usually a closed question. The result we get is inferred as a property of the patient. Consequently, the deduction from a hypothesis is the process of using logic to check the patient's particulars against a given medical theory. 

Abduction, however, is the process of working one's way from the patient's particulars to the diagnostic domain of medical theory. This process is very different from deductive hypothesizing, which starts with a criteria-based theory (the diagnosis) which is then checked by a suitable test. In the abductive phase of the diagnostic process, we start by sampling data. We may listen until we see the elements as a complete picture. Part of the work is also co-editing the patient's narrative. Most of it we probably do at an unconscious level.



Two-Process Model of Clinical Reasoning

Type 1 (Intuitive) processes are very fast – used by experts most of 
the time (Pattern Recognition)
Type 2 (Rational) processes are slower, deliberate, and more reliable 
and focus more on hypothesis and deductive clinical reasoning 
(Hypothetical-Deductive Reasoning)

Repetitive operation of Type 2 leads to Type 1 (recognition: as you 
see more cases and use Type 2 process effectively, you will build 
your own illness scripts and your ability to use Type 1 process will 
improve)

Type 2 processing can override Type 1 (rational override)
Type 1 processing can override Type 2 (dysrational override)

The Cognitive Miser Function encourages default to Type 1. 
Most errors also take place in Type 1 processing.
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Various models have been proposed for diagnostic work in clinical practice. Sackett describes four main strategies.1 Pattern recognition is the instant recognition of a disease, for instance diagnosing Downs syndrome after one look at the patient. In the hypothetico-deductive strategy, one performs some form of test to check a hypothesis, a tentative diagnosis. The two last strategies that he mentions are the algorithm strategy and the ‘complete history’ strategy.



The Cognitive Miser Function encourages default to Type 1. Most errors also take place in Type 1 processing.

Two-Process Model of Clinical Reasoning
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In summary, it seems logical to regard the diagnostic process as falling into two phases. The provider starts the process by working his way through clustered signs or the plot of the patient's narrative. From this, she/he infers one or more possible diagnoses (abductive phase). 

Next, having formed some idea of which diagnosis to pursue, he begins to check his assumptions with specific tests (deductive phase). If one regards the diagnostic process as being two-phased, there are implications for research, medical education and for how we should perform and reflect on the diagnostic process in practice. Each of the two phases requires its own specific working strategy, and both phases are essential to diagnostic work. 
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DIAGNOSTIC ERRORS

 Diagnostic errors: 5-15% of diagnosis
 Taxonomy of diagnostic error (Graber,2005):

 No-fault errors
 System-related errors
 Cognitive errors

 Cognitive errors contribute
to 75% of all diagnostic errors

 ‘Premature closure’ most
common cognitive error
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No fault: deception, missed appointment, atypical disease presentation
Sytem related: communication of test results, expertise unavailable, no or to long procedures, technical failure of equipment.
Cognitive: faulty data gathering, faulty synthesis of information available (verification) , inadequate knowledge or skills is infrequent cause.
So cognitive factors contributed in about 75% of the cases of diagnostic error

Training of communication and team skills. In healthcare there are frequent shift changes. Handoffs from one provider to another are critical moments.
Premature closure is the failure to continue considering reasonable alternatives after an initial diagnosis is reached. With ‘premature closure’ a diagnosis is established early on in the diagnostic process and all subsequent diagnostic efforts (or even thinking) stops. 





“We’re pretty sure it’s the West Nile virus.”



THE CONTENT - TWELVE TIPS 
“TO PREVENT DIAGNOSTIC ERROR” 

 Understand heuristics (Nature of Problem Solving)
 Use “diagnostic timeouts”
 Think “worst-case scenario”
 Systematic approach to common problems
 Ask why
 Teach/emphasize history & physical exam
 Teach Bayesian theory (probability)
 Acknowledge your emotions
 Identify what doesn’t fit
 Embrace zebras
 “Slow down” (Look for RED FLAGS)
 Admit mistakes

Trowbridge Medical Teacher 2008



EDUCATION TO PREVENT COGNITIVE ERRORS
Relationships between reliability and effort of diagnostic decision making (Graber, 2009)

Effort

Accuracy
Low High

Less

More

Deductive 
reasoning

Expert 
thinking

Monitoring, 
reflection

Expert 
thinking

Pre-expert 
reasoning: 
heuristics

Ideas for educational approaches
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Novices use knowledge of the basic and clinical sciences for deductive reasoning to solve clinical problems. This costs a lot of effort and is highly error prone.
Expert with extensive knowledge base and experience often apply pattern recognition and solve clinical problems with little effort and high accuracy.
In their grows to the expert level clinicians will use a combination of both and the intermediate levels of effort and accuracy.
Educational by training to reflect, keeping a comprehensive approach and considering alternatives and recognizing the shortcomings of heuristics. And with this checking approach catch errors.



STUDENTS NEED TO LEARN TO APPLY REFLECTIVE THINKING

Learning to:
 Recognize and understand the most likely diagnostic 

pitfalls (Croskerry, 2003)
 Use a checklist for the diagnostic process including 

‘reflection’ 



Jose F.  Arocha , Dongwen  Wang , Vimla L.  Patel

Identifying reasoning strategies in medical decision making: A methodological guide

Journal of Biomedical Informatics, Volume 38, Issue 2, 2005, 154 - 171

http://dx.doi.org/10.1016/j.jbi.2005.02.001



How can clinical reasoning be 
taught and assessed in a 

competency-based system to 
reduce diagnostic error?



Context: NP Students were increasingly:
• Younger
• Less experienced as a RN
• Little Critical Care Experiences
• Lower levels of Emotional Intelligence
Coupled with an online educational 
environment

Provided repetitive experiences 
that required Pattern Recognition
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Conceptual framework
Many of our ACNP students were increasingly younger
and more inexperienced than previous cohorts. Although we recommended that students have at least two years of acute
care or critical care experience before being admitted, the standard admission policy for the School of Nursing was only 1
year of clinical experience before beginning the clinical content for the advanced practice NP program. We therefore
found ourselves admitting very inexperienced students. Students’ limited clinical experience coupled with an online
teaching environment led us to devise new plans to adequately teach diagnostic reasoning. We used both an asynchronous
learning environment with content modules, and a synchronous format



Because clinical judgment is influenced by the context 
by which the student came to us, we were concerned 
that students with limited clinical experiences could not 
be expected to easily note or notice clinical findings. 

• Offered case studies in which there were either 
hallmarks of the case or the red flags of disaster for 
adverse outcomes

• After students worked through the online modules 
• Required both their attendance and participation 

in synchronized online live classrooms where case 
studies and corresponding plans of care were 
discussed 
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Because clinical judgment is influenced by the context by which the student came to us, we were concerned that students
with limited clinical experiences could not be expected to easily note or notice clinical findings. So we strove to offer case
studies in which there were either hallmarks of the case or the red flags of disaster for adverse outcomes. Therefore, once
students worked through the online modules, we required both their attendance and participation in synchronized online
live classrooms where case studies and corresponding plans of care were discussed [7]. The majority of students were able
to attend the required live online classroom sessions (as we announced the dates the semester prior), but we did archive
these sessions for students who were unable to attend. We also encouraged students to review the cases and the
corresponding plan of care from the synchronized class prior to the OSCE, as we intentionally addressed correlating
concepts which built on knowledge and skills needed for correct diagnosis. Scaffolding content in a progressive manner
and holding students responsible for previous knowledge was key to successful student outcomes. We commonly
highlighted conditions presented later within the OSCE lab.
The repetitiveness of this content taught the students beginning pattern recognition. The synchronized live online cases
also gave students opportunities to be interactive in answering the cases and for red flags to be highlighted. We chose to
use Pattern Recognition (Bowen’s “illness scripts”) [8] as a major strategy to teach diagnostic reasoning, as this technique is
most commonly and successfully used by expert clinicians [1, 8]. Croskerry [2] noted that repeated exposure to clinical
material with the analysis that leads to correct interpretation of the presentation leads to recognition of a pattern. We found
sharing repetitive content while extending the concepts that lead to the final formation of an evidence based plan of care to
be a key strategy.
Development



Interpreting involves formulating probable diagnoses and 
differential diagnoses, as well as assessment skills. 

• A synchronized Online Modules
• Synchronized online line case studies
• OSCE laboratory prepared from previous presented 

online case study taught in synchronized classroom
• Standardized Patient Evaluation by Actor
• SOAP Note

• list of differential diagnoses and an ultimate 
final diagnosis

• Self-evaluation
• Faculty Overall Evaluation of above

• Problem Based Learning (PBL) (Tried and unsuccessful)
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Interpreting involves formulating probable diagnoses and differential diagnoses, as well as assessment skills. After the
completion of didactic content for a unit, the students were examined in the OSCE laboratory. Prepared from the case
study session, the students were asked to interpret the cases. Students were then asked if the actor was presenting a fully
developed case that had clear recognizable patterns or an atypical case that would require a bit more diagnostic data to rule
out various differential diagnoses. In the written self-assessment of their OSCE performance and SOAP note, students
were encouraged to include their list of differential diagnoses and an ultimate final diagnosis. They were given the
opportunity to say if other diagnostic data would have been useful and to clearly elaborate their diagnostic reasoning used
during the process.
Problem Based Learning— Problem Based Learning (PBL) is an instructional strategy which is student-centered. PBL is
delivered within an open-ended format, presenting ill-defined and ill-structured problems. PBL differs from a case study
approach in that in PBL activities the students may not have had access to previous content, but are encouraged to seek out
essential content to solve the problem. The case study approach, in contrast, is built on the concept that students have the
knowledge basis to solve the case. In PBL, students work in small collaborative groups; the faculty member serves only as
a facilitator. Students are encouraged to take accountability for their group and organize as well as direct the learning
process with the facilitator’s support [11]. Promoters of PBL argue that it enhances content knowledge and cultivates the
development of communication, problem-solving, and self-directed learning skills [12, 13].
Problem Based Learning seemed to have limitations in an online format. Our students expressed one major issue when we
used different problem-based cases to teach more content to the class in a PBL format: they felt they learned a great deal
concerning the content of the case they presented and much less from the cases presented by their peers. Therefore, when
used as a teaching strategy, providing all student groups with the same case may assure the best mastery of the content.
This, of course, limits the content that may be covered in a PBL session.
www.sciedu.ca/jnep Journal of Nursing Education and Practice, 2013, Vol. 3, No. 12
ISSN 19 130 25-4040 E-ISSN 1925-4059
Having gone from a live classroom to a distance accessible program, another concern arose because our enrollment
doubled. With two faculty assigned to each course, those faculty serving in the facilitator role were spread very thin. In
theory, we felt PBL was an excellent student-learning activity to teach diagnostic reasoning, but we were confronted by the
above limitations that led us to choose a traditional case study approach over a PBL format.



“Responding” occurs with consideration of various therapeutic 
strategies and existing evidence, a written record of
the encounter (a SOAP note), and implementation of a 
therapeutic plan. 

Here a feedback loop occurs during which the
patient’s response to treatment is monitored. 

For the student/clinician reflection occurs during the process, 
after which adjustments in the plan of care can be made.



Responding and reflection were both heavily impacted by the course’s 
emphasis on evidence based practice and standard guidelines. 

The evaluation of what students and faculty believed was helpful 
came from numerous sources: 
• formal course evaluations
• objective testing
• evaluation of SOAP notes 
• input from the standardized patients that students used to 

conduct complete histories and physicals
• input was routinely obtained from clinical preceptors who 

shared that students were prepared and had essential basic
knowledge for the clinical populations.

Students were  “Debriefed” 
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Finally, the student/clinician reflected on the entire process to learn from it. Responding and reflection were both heavily
impacted by the course’s emphasis on evidence based practice and standard guidelines. 

The evaluation of what students and faculty believed was helpful came from numerous sources: formal course evaluations, objective testing, evaluation of SOAP notes and input from the standardized patients that students used to conduct complete histories and physicals. Also, input was routinely obtained from clinical preceptors who shared that students were prepared and had essential basic
knowledge for the clinical populations.



Students were strongly encouraged to: 
• reflect on their experiences while they were writing 

their OSCE self-evaluations, being debriefed by the 
patient actor and receiving overall feedback from 
the faculty

• return to the literature and review the case from the 
OSCE

• determine if the case had hallmark findings or red 
flags or was not fully developed

This intervention was of supreme importance, as many 
diagnostic decisions are determined based on 
pattern recognition 
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Students were strongly encouraged to reflect on their experiences while they were writing their OSCE self-evaluations,
being debriefed by the patient actor and receiving feedback from the faculty. Likewise, students were urged to return to the
literature and review the case from the OSCE. They were asked to determine if the case had hallmark findings or red flags
or was not fully developed. This intervention is of supreme importance, as many diagnostic decisions are determined
based on pattern recognition [2]. When the disease is not fully manifested, then the student may not be able to recognize the
pattern and misdiagnose it as another pathological entity [2]. Emphasis should also be focused on common atypical
presentations so that red flags are not missed



Figure 1. Teaching Diagnostic Reasoning 4]
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Abstract
The advent of online technologies has led to increased opportunities for colleges of nursing to extend their graduate educational curriculums for expanding numbers of students. Likewise, graduate nursing students now have endless
choices regarding programs of study, for which they are no longer limited by geographical locations. Nurse educators are now being confronted with the need to impart increasingly sophisticated knowledge to growing numbers of
students via online technologies. Teaching advanced practice students, especially nurse practitioners, within an online teaching plat- form leads to a special list of challenges for nurse educators. One major issue is the fostering of
diagnostic reasoning in an online environment. This article offers an overview of how one Adult Acute Care Nurse Practitioner (ACNP) program transitioned over time from a live classroom curriculum to a distance accessible
program.
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