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Objectives

• Diagnose the clinical reasoning domain of concern
• Develop remediation strategies based on domain
• Apply remediation framework to struggling learners



Starting 1st day with a new learner

Your colleague told you that this learner really 
struggles and good luck

"This learner is clueless. He never knows what 
is going on. His presentations are terrible. I 
am just done."

You are now left unsure of what to do next….





Case 1



Management 
plan

Synthesizing

Prioritization

Premature Closure

Hypothesis generation

Weinstein et al. MedEdPORTAL. 2017. https://doi.org/10.15766/mep_2374-8265.10650

Framework



Metacognition

Discriminating 
features & illness 

scripts

Sematic 
qualifiers

Problem 
representation

Remediation in Medical Education. 2014

Another 
common 
approach



Major Symptoms Primary Problem

What is observed

Remediation 
Strategy

Clinical reasoning 
deficit Remediation Steps



Right Answer Right 
Reasoning

Knowledge 
Organization“Read More”



So how do doctors think?

Exhaustive method
Gather every bit of data possible, don’t miss a thing! 
Then try to come up with a diagnosis

Pattern recognition 
 Know it when you see it--you’ve seen it before

Hypothesis generation
 Propose an explanatory hypothesis--see if it “fits” the story. 

Revise as you go along

Weinstein et al. MedEdPORTAL. 2017. https://doi.org/10.15766/mep_2374-8265.10650



AAIM Presentation: ‘Teaching Fast and Slow’



Gather 
clinical 

information

History 
taking

Physical 
exam

Labs, studies

Organize & interpret the 
information

1. Risk factors, clinical findings (signs 
and symptoms)

 Problem representation

2. List of possible diagnoses 

 Differential diagnosis

3. Narrow the list of possibilities

 Prioritized differential 
diagnosis

Select a 
diagnosis

After testing 
your hypotheses, 

decide which 
one fits your 

patient the best.

 Working 
diagnosis

Clinical Reasoning Process

From Symptoms to Diagnosis

Weinstein et al. MedEdPORTAL. 2017. https://doi.org/10.15766/mep_2374-8265.10650



Major Symptoms Primary Problem

Hypothesis-driven 
data gathering and 
premature closure

Lack of elaboration 
of primary problem

Limited exploration 
of other signs or 

symptoms



Management 
plan

Synthesizing

Prioritization

Premature Closure

Hypothesis generation
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Framework



DX: hypothesis generation and premature closure

Tx: _______________________________________ 



https://www.pinterest.com/pin/208291551492131517/

38 yo man

Lisinopril

New onset

Diaphoresis

Substernal

PMH: HTN

Chest pain

1 hour

At rest

+ tobacco1+ LE edema

New murmur

BP 190/89

Hypothesis?



Biases

Premature 
Closure

Confirmation 
Bias

Recall Bias

Hindsight 
Bias

Stereotyping

Anchoring 
Bias

Remediation in Medical Education. 2014



Primary Problem

Hypothesis-driven 
data gathering and 
premature closure

Observe or role play 
a clinical encounter

Review 
documentation

Remediation 
Strategy



Peterson et al.REACT. JGIM. 2022

Direct 
Observation



Role Play
- Act out history
- Discuss physical 

exam features
- Prioritize a 

differential

Remediation in Medical Education. 2014
Baker. Teaching & Learning in Medicine. 2015.



Documentation

Remediation in Medical Education. 2014
Baker. Teaching & Learning in Medicine. 2015.



Recognize and 
diagnose

Coaching and 
practice

Application and 
review

Hypothesis generation

Premature closure

Direct observation
Role play

Assign written cases

Leading and prioritized 
ddx
Key features for 
comparisons

Review documentation



DX: hypothesis generation and premature closure

Tx:
Meet with Dr. Vick to role play the last 2 patients seen in clinic
Assign 2 cases/week to foster systemic generation of ddx
Provide prompts to apply to cases and bring in 2 cases to review 
together



Case 2

This Photo by Unknown Author is licensed under CC BY-NC



Management 
plan

Synthesizing

Prioritization

Premature Closure

Hypothesis generation
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Framework



Major Symptoms Primary Problem

Inadequate problem 
representation or 

patient abstraction

Problem generating 
an assessment

Problem developing 
a differential 

diagnosis

Remediation in Medical Education. 2014



• Summary of the clinical picture
• Becomes more and more detailed as additional data is collected

Results of 
diagnostic testing

Key Physical exam 
findings

Demographics, 
Age, gender, CC

Key features in 
the history

Problem Representation:  
WHO has WHAT for HOW LONG

Problem Representation

Weinstein et al. MedEdPORTAL. 2017. https://doi.org/10.15766/mep_2374-8265.10650



Clues that can help generate a differential diagnosis and 
distinguish between diseases with shared characteristics

Pulmonary 
embolism

Dissecting 
Aortic 

Aneurysm

Myocardial 
infarction

Key Feature
(unique to that disease: 

pleuritic chest pain)
Differentiating Feature

(unique to a subset of diseases: 
Shortness of breath)

  
 Syndrome
(constellation of signs and symptoms 
that are common to several diseases: 
chest pain)

Bowen, 2006
Organizing Knowledge and Information, Dr. Catherine Lucey

Identifying Differentiating & Key Features



Semantic Qualifiers

Acute
Mild

Stable 
Uncomplicated

Compensated
Unilateral
Localized

Intermittent 

Unpaired
• Location
• Pattern
• Association

Chronic
Severe
Progressive
Complicated
Decompensated
Bilateral
Diffuse
Continuous

Paired

Weinstein et al. MedEdPORTAL. 2017. https://doi.org/10.15766/mep_2374-8265.10650



Acute
Mild

Stable 
Uncomplicated

Compensated
Unilateral
Localized

Intermittent 

Semantic Qualifiers: Diarrhea

Unpaired
• Location
• Pattern
• Association

Chronic
Severe
Progressive
Complicated
Decompensated
Bilateral
Diffuse
Continuous

Paired

Fever + AKI



DX: prioritization of key features (problem representation)

Tx: _______________________________________ 



Primary Problem

Inadequate problem 
representation or 

patient abstraction

Guide development 
and evolution of the 

problem 
representation 

Reinforce 
connections and 

integration of data

Remediation 
Strategy

Remediation in Medical Education. 2014



Development and evolution of 
the problem representation 

• Buy a qualifier
• Buy 2 semantic features
• Discriminating factors

• Reverse presentations (ASOAP)
• Assessment first
• Presentation justifies assessment



Reinforce connections 
and integration of data

• One Minute Preceptor
• SNAPPS
• IDEA (notes)
• Scaffolding
• Contrasting cases
• Asking “why”



Reinforce connections 
and integration of data

• One Minute Preceptor
• SNAPPS
• IDEA (notes)
• Scaffolding
• Contrasting cases
• Asking “why”



Reinforce connections 
and integration of data

• One Minute Preceptor
• SNAPPS
• IDEA (notes)
• Scaffolding
• Contrasting cases
• Asking “why”

https://www.researchgate.net/figure/Comparison-of-key-features-in-Crohns-disease-and-ulcerative-colitis_tbl1_264433805



Recognize and 
diagnose

Coaching and 
practice

Application and 
review

Prioritization of key 
features

Develop and refine a 
problem representation

Case summaries with 
semantic qualifiers

Utilize cases to develop a 
problem representation, 
provide new data and 
refine

Commit to leading dx
Reverse presentations
OMP or SNAAPS

Review documentation



DX: prioritization of key features (problem representation)

Tx:
Meet with Dr. Wolak to review this weeks H&Ps; review PR’s and refine 
them
Assign cases from Frameworks of Internal Medicine to develop PR’s
Utilize ASOAP on rounds



Case 3

This Photo by Unknown Author is licensed under CC BY-SA-NC



Management 
plan

Synthesizing

Prioritization

Premature Closure

Hypothesis generation

Weinstein et al. MedEdPORTAL. 2017. https://doi.org/10.15766/mep 2374-8265.10650

Framework



Major Symptoms Primary Problem

Ineffective 
development or 
storage of illness 

scripts

Problem developing 
a differential 

diagnosis

Problem gathering 
and reporting 
relevant data

Remediation in Medical Education. 2014



What are the key features from the history and PE?
• Tempo/course of the CC/HPI
• Age, exposures, other risk factors
• Key findings

Recognize pertinent positive AND negative findings

Can the patient’s illness be characterized as a particular ‘syndrome’?

Organizing Knowledge

Weinstein et al. MedEdPORTAL. 2017. https://doi.org/10.15766/mep_2374-8265.10650



Lump or Split

Chest Pain    SOA      Chest Pain
     Knee Swelling  

How will we discern that THIS is the problem?



Lump or Split

Symptoms and Signs
1. Fever

• Differential…

2. RUQ pain
• Differential…

3. Jaundice
• Differential…

Symptoms and Signs
1. Fever + RUQ pain + jaundice

• Differential…
VS



Illness script scanning 

Rahul Patwari. YouTube “Clinical Reasoning 12: Put it all together”

“Medical 
Knowledge” “Synthesis”



Disease A?

(best match; most likely)

Disease 
B?

Disease C?

(poor match; unlikely)

Disease 
D?

Disease E?

Prioritizing the Differential Diagnosis

(good match; but UNCOMMON dz)

How will we discern that THIS is the problem?

Weinstein et al. MedEdPORTAL. 2017. https://doi.org/10.15766/mep_2374-8265.10650



The one most likely at a given point in the data gathering process.

Hypothesis-
driven data 
gathering

Working 
diagnosis

Is the learner changing the working dx as new information is obtained? 
 (new symptoms, exam findings, or study results inconsistent with previous working dx)

Data interpretation

Hypothesis testing

Hypothesis revision

The Working Diagnosis

Weinstein et al. MedEdPORTAL. 2017. https://doi.org/10.15766/mep_2374-8265.10650



Adjusting the Working Diagnosis

Dx A  Dx B 
 Dx C 

100%

50%

0%

Dx A  Dx B 
 Dx C  Dx D
 

100%

50%

0%

New data

How will we discern that THIS is the problem?



DX: synthesis of data and seeing the “big picture”

Tx: _______________________________________ 



Peterson et al.REACT. JGIM. 2022

Direct 
Observation



Development and evolution 
of the illness script

• Highlighting exercise
• Discriminating factors

• Persuade MD
• 30 seconds to convince MD of 

diagnosis



Development and evolution 
of the illness script

• Illness script exercises

Diagnosis:

Epi/
Risk

Factors:

HPI:

Exam:

Testing:

Abrupt 
onset

Prior 
URI

Severe 
pain

Normal 
CBC Total

Transient 
hip 

synovitis
0 + - ++ ++

Septic 
arthritis ++ 0 ++ - +++

Reactive 
arthritis 0 0 + 0 +

Leukemia -- - + -- ----



Chart Stimulate Recall
• Uncertainty due to incomplete/conflicting information

• History – unclear or discordant
• Another physician/consultant
• Labs/imaging

• Diagnostic reasoning uncertainty
• Lump or split?
• Severe or “can’t miss” diagnoses
• Complex case
• No clear illness script

Mutter et al. JGIM. 2022
Philibert. JGME. 2018

Schipper. Canadian FM. 2010
ACGME CSR Documents

Development and evolution 
of the illness script



Recognize and 
diagnose

Coaching and 
practice

Application and 
review

Synthesis of data

Inability to make 
connections to see the 
“big picture”

Highlighting exercises
Chart stimulated recall

Utilize cases to develop 
and refine illness scripts

Framework for 
uncertainty/conflicting 
information
Documentation review



DX: synthesis of data and seeing the “big picture”

Tx:
Meet with Dr. Vick to elaborate illness scripts and play persuade MD
Assign 2 cases per week with key features highlighted and be prepared 
to discuss reasoning
Provide and bring in 2 recent admissions H&P notes for chart 
stimulated recall



Case 4

This Photo by Unknown Author is licensed under CC BY-SA-NC



Management 
plan

Synthesizing

Prioritization

Premature Closure

Hypothesis generation
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Framework



Major Symptoms Primary Problem

Ineffective 
development of 

management plans

Lack of testing or 
treatment 

consistency

Inability to articulate 
or justify a plan

Remediation in Medical Education. 2014



Internal Consistency

• Test
• Treat

• Now vs Later

Most Likely

• Test
• +/- Treat

Can’t Miss
• How will I know 

I’m off course?
• Leading 

indicators

Back up plan

How will we discern that THIS is the problem?



Threshold to Test & Threshold to Treat

0% 100%

Threshold
 to test

Threshold
 to treat

Pre-test 
probability

Depend on:
Seriousness of disease

Risk/Cost of testing
Toxicity of treatment

Symptom to Diagnosis: An Evidence-Based Guide. Diane Altkorn



Threshold to Test & Threshold to Treat

0% 100%

Threshold
 to test

Threshold
 to treat

Open brain bx…         Bactrim 

0% 100%

Threshold
 to test

Threshold
 to treat

Lung Bx                              Chemoradiation
 



DX: elaborating a management plan

Tx: _______________________________________ 



Primary Problem

Ineffective 
development of 

management plans

Guide development 
of treatment plans

Remediation 
Strategy

Guide development 
of contingency plans



Peterson et al.REACT. JGIM. 2022

Direct 
Observation



Chart Stimulate Recall
• Uncertainty due to incomplete/conflicting information

• History – unclear or discordant
• Another physician/consultant
• Labs/imaging

• Diagnostic reasoning uncertainty
• Lump or split?
• Severe or “can’t miss” diagnoses
• Complex case
• No clear illness script

• Management Uncertainty
• Diagnostic uncertainty  Treat or not?
• Risk/benefit of management decisions
• Adverse outcome reviews

Mutter et al. JGIM. 2022
Philibert. JGME. 2018

Schipper. Canadian FM. 2010
ACGME CSR Documents

Development of plans (and 
contingency plans)



Consider 
alternative Dx

• Diagnostic 
“timeout”

• Reconsider 
data

Reflect on 
expected course

• Is it following 
that?

• What to do if 
not?

Delineate next 
steps

• What if “X” 
happens?

• How will 
change plan?

Development of plans (and 
contingency plans)



Recognize and 
diagnose

Coaching and 
practice

Application and 
review

Elaborating a 
management plan

Direct observation
Chart stimulated recall

Give a commitment

Script anticipated 
outcome and 
contingency plan



DX: elaborating a management plan

Tx:
Meet with Dr. Wolak to review 2 recent patient notes (admission or 
new patient in clinic)
Assign 2 cases per week with cases with decision points and have them 
bring a plan and contingency plan
Bring in literature to support contrasting management plans for 2 cases



Case 5



Management 
plan

Synthesizing

Prioritization

Premature Closure

Hypothesis generation
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Framework



Primary Problem

????
(All of it….)

Remediation 
Strategy



Where to start when there are LOTS of concerns?

• Lowest level

• Only 2-3 things at a time

• Longer course

Management 
plan

Synthesizing

Prioritization

Premature Closure

Hypothesis generation



Recognize and 
diagnose

Coaching and 
practice

Application and 
review

Multiple domains

Start at the lowest – 
hypothesis generation

Direct observation
Role play

Assigned written cases 
to foster 
systemic generation 
of ddx

Leading and 
prioritized ddx

Key features 
for comparisons

Review documentation



• DX: Multidomain
o Lowest: hypothesis generation and premature closure

• Tx:
• Meet with Dr. Vick to role play the last 2 patients seen in clinic
• Assign 2 cases/week to foster systemic generation of ddx
• Provide prompts to apply to cases and bring in 2 cases to 

review together

• Frequent follow up



Take home points

• Ensure you have the right diagnosis

• Craft a remediation plan to match the 
clinical reasoning domain

• Multi-domain or unsure where to start 
– work up the pyramid
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