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Outline

Discuss cognitive processes of 
diagnostic reasoning as a 
conceptual framework to 
enhancing diagnostic process

Analyze critical domains of the 
diagnostic reasoning process

Apply lessons learned to 
assessing learner diagnostic 
reasoning skills 



The Teaching Rounds… A presentation



Exploration
Breakout Session 1

• Did the case presentation 
help to arrive at a diagnosis ?

• What characteristics of the 
case presentation pertaining 
to ‘diagnostic reasoning’ 
were done well?

(10 min)

The Diagnostic 

Process



Reflection

ReflectionReflect & Formulate



ART Development, Thammasitboon, et al.



ART Development, Thammasitboon, et al.



What 
features 
should be 
collected?

Characteristics 
of the diagnoses

Distinguish 
the diagnoses from 
one another





“Problem Representation”

Synthesize the case in couple of sentences, 
at a higher level of abstraction, the “big picture”



Problem Representation

“Here’s an older man with an acute, recurrent
attack of severe pain in a single, large joint, a 
mono-arthritis.  

This could be gout or 
septic arthritis.”



1- Pt char.   Mr. S., 72 Older man
2- Site R. knee                 Mono, Large
3- Course    Last year Episodic
4- Severity  Blankets Severe
5- Context   Night At rest
6- Onset Last night Acute

Semantic Qualifiers

Chang, Acad Med 1998



•Adjectives/descriptors with implied or explicit opposites

•Impart deeper understanding of signs and symptoms.

•Provide a framework to search for the diagnosis 

•and ‘Illness scripts’.

Semantic Qualifiers



Problem Representation in our case?

• 17-month-old girl
• decreased intake, vomiting 

and cough for 3-4 days  and 
some vomiting along with 
coughing at night for the 
• + low grade fevers, 

fussiness, decreased sleep, 
sick contact (sibling)
• -Diarrhea

• PMH: Reflux on Zantac, 
?immunization history
• History of travel to Mexico
• FHx or smokers cough, lives 

with siblings MGF and dog
• Exam:

• Afebrile, HR 132, RR 32, BP 100/65, 
Sat 93%

• Dry lips
• Mild subcostal retractions with 

rhonchi and R sided wheezes
• Normal Cardiac and abdomen
• CR 4 seconds and cool feet.



Add some semantic qualifiers!

• 17-month-old girl
• decreased intake, vomiting 

and cough for 3-4 days  and 
some vomiting along with 
coughing at night for the 
• + low grade fevers, 

fussiness, decreased sleep, 
sick contact (sibling)
• -Diarrhea

• PMH: Reflux on Zantac, 
?immunization history
• History of travel to Mexico
• FHx or smokers cough, lives 

with siblings MGF and dog
• Exam:

• Afebrile, HR 132, RR 32, BP 100/65, 
Sat 93%

• Dry lips
• Mild subcostal retractions with 

rhonchi and R sided wheezes
• Normal Cardiac and abdomen
• CR 4 seconds and cool feet.

Mine:
This is a young toddler (<2 year old) with acute 

onset of URI prodrome and non-bilious
vomiting followed by respiratory distress who is 

presenting in compensated shock



Index to search for ‘illness script’

Woman
Gradual onset
Chronic
Poly, small joint

Rheumatoid arthritis

Older man
Acute onset
Recurrent
Mono, large joint

Gout, septic arthritis





An Illness Script: 
Abstract Mental Representation of an Illness

Disease A

Epidemiology

Temporal

Syndrome

Acute vs. Chronic
Progressive vs. Stable

Neonate vs. Older
Immunocompromised

Colicky vs. Visceral pain
Bilious vs. Non-bilious
Medical vs. Surgical

The Key to Expert Pattern Recognition



Sort Out Illness Scripts

Epidelogy

A

B

C

A child with 
bloody 
stool

2-year-old, Acute painless, 
Hematochezia,…

Acute, Intermittent pain, 
Currant Jelly stool,….

Any age, acute bilious 
vomiting,
distended abdomen, 
constipation…



Experts Create & Compile  Illness Scripts 



DEAM Module, Rissmiller, et al.



Novice & Pattern Recognition

Wrong diagnosis

Pharyngitis

Actual 
probability Abscess

Mononucleosis

Kawasaki’s

• Illness scripts
• Emotional factors
• Situational factors
• Cognitive tendencies

Mental 
availability





Common Cognitive Tendencies/Biases

Availability Heuristic

Representative Bias

Anchoring

Premature Closure Croskerry, Cognitive Biases



Metacognition

Cognition 

Meta level

Regulate Monitor

Adapted from Nelson 1990, Psych of Learning and Motivation

“Thinking About Thinking”

Did I put enough effort toward 
solving this problem?

Did I omit anything 
serious/life threatening? (Do-
Not-Miss)

Does it make sense?

Let’s think outside the box!



“Assessment FOR Learning” 

The Assessment of Reasoning Tool (ART)



Concept 
Application

Breakout Session 2
• Use the ART to assess learner 
presentation

• Discuss whether the tool helps you  
assess learner’s diagnostic 
reasoning 

•Analyze which domains are better 
assessed with the tool

(20 min)



Reflect & Formulate



The ART 
for 

Learning 
Conversations



Learner Teacher

Present Case 

The ART 
Framework

Listen and Process

Personal Clinical 
Reasoning Approach

Content: Domain Knowledge, 
Structure and Shared Language

Balance: Non-judgmental, 
Reinforcing and Constructive

Improvement: Specific, 
Behavior-Based and Actionable

Feedback
Processing

Create Action Plan

Conation of Action

Set Learning-Oriented 
Goals

Shared Mental Model

Cohen, et al

Feedback
Formulation



Structures New 
Opportunities

Adaptability Challenges

• Framework
• Language (Terms & 

Behavioral Descriptors
• Organization (Primer & 

Guidepost)

• Assessment
• Teaching 
• Feedback
• Enhanced 

Interaction 

• Learner Level
• Competence Level
• Domains 

• Complex Skills
• Discrimination 

(Minimal, Partial, 
Complete)

• Time Constraint

Mixed Methods Research: Learner Survey & Faculty Interviews

Cohen et al 



The ART-R
for

Competency Assessment



ART
5 Domain Rubrics

15 Descriptors 
(“Complete”)

ART-R
5-Domain

15-item, 5-point Likert Scale

Item 1

Item 2

Item 3

Item 4

Item 5

Item 6

.

.

.

.
Item 13
Item 14
Item 15



ART-R 
‘Reconstructed’
Validity
• Content 
• Response Process
• Internal Structure

• ART-R domains confirmed by 
Factor Analysis

• Internal Consistency 
(Cronbach’s Alpha)

• Domains are associated with 
Global Rating



ART ART-R

ART ART

Collective 
Learning 

Conversations

‘Summative’ 
Assessment OF Learning

‘Formative’
Assessment FOR Learning

Assessing
Teaching
Feedback

The Synergy of ART and ART-R



Scoping Review, Daniel, et al.



Faculty Development

Robert Trowbridge, MD, Andrew Olson, MD, Ethan Fried, MD, William Follansbee, MD, Frank Papa, DO, PhD, and Brent Smith, MD, Satid Thammasitboon, MD, MHPE



Faculty Development

Fac Dev, Cohen, et al.



Conclusions
• The ART is a theory-informed, behaviorally anchored rubric. 

• assess learners and structure feedback conversations in 5 domains of 
diagnostic reasoning 

• The ART-R is a 15-item, Likert Scale assessment tool derived from the 
behavioral descriptors of the ART rubric.

• Validity evidence: Content, Response Process, Internal Structure and Relation 
to Other Variables

• The ART and the ART-R are complementary:
• ART is an Assessment FOR learning, fostering ‘Learning Conversations’.
• ART-R is an Assessment OF learning, allowing summative assessment.



Let’s Teach, Learn and Collaborate!

Please provide us some feedback

Thank you


