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Relevance

• Diagnostic error

• Major diagnostic errors are found in 10% – 20% of autopsies

• When patients see a doctor for a new problem, the average 
diagnostic error rate may be as high as 15 percent. 

• Consequences of diagnostic error

• 2nd leading cause of adverse events in medical errors

• Associated with higher morbidity

• Most frequent cause of lawsuits

Graber, M. (2013). The incidence of diagnostic error in medicine, British Medical Journal Quality & Safety,

doi: 10.1136/bmjqs-2012-001615
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Relevance

• Reflection on how we reason increases understanding and 
recognizes error in the process

• Provides novice clinicians with strategies to improve

• Cognitive error is treatable
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Dual Process Theory of Cognition
Reasoning starts in System 1 and if the problem is 
complex, unusual, or unclear we resort to System 2

System 1

Intuitive

Associative

Experiential

Pattern recognition

System 2

Analytic

Deliberate

Rational

Careful analysis
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Retrieving Information from Memory

• Information is most easily retrieved when learning takes place in 
the context in which the knowledge will be used

• Degree of match between conditions of acquiring and retrieval of 
information is important for the success of retrieving information 
from memory

• Continuing exposure is necessary for students to develop expertise
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Semantic Qualifiers

• Paired opposing descriptors that can be used to compare and 
contrast diagnostic considerations

• Associated with strong reasoning → help the students sort through 
differentials

• Several implied pairs when considering hypotheses for a diagnosis 
of gout: 
• multiple (not single)

• discrete (not continuous) episodes

• abrupt (not gradual) onset

• severe (not mild) pain

• single joint (not multiple joints) 
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Scripts

• Scripts are a way for learners to mentally organize the features of 

classic presentations, promoting ease of comparison. 

• Developed by knowledge and refined through experience

• Uses compare & contrast of packets of information; learn about 

the subjects in relation to each other.

• Accurate & efficient

• Has structure 
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Scripts8

A good script is constructed by focusing on the features that differentiate the 

subjects.

In reality, these may form without conscious thought but we can facilitate their 

formation and accuracy. 

In the absence of a memory framework relevant to the information at hand, it is 

difficult to learn & store new information.

Novices tend to try to memorize all facts, without prioritizing. 



Horizontal Reading9

• Driven by a need to learn about a subject in its entirety

• Requires memorization without framework



Vertical Reading10

Build knowledge stores that emphasize compare & contrast

Imbed new knowledge in a way that makes it accessible in practice

Knowledge organization is as important as knowledge acquisition

Triggered by a real world experience rather than textbook organization

Make reading active- to seek information



Example11



Compare & Contrast Thinking12



Example

Cells Cell Wall Centrosome Vacuole Cytoplasm

Plant

Animal 
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Example

Poetry types Themes Tone Imagery Language

Sonnet

Haiku

Free verse

An old silent pond...

A frog jumps into the pond,

splash! Silence again.

My mistress’ eyes are nothing like the sun;

Coral is far more red than her lips’ red;

If snow be white, why then her breasts are 

dun;

If hairs be wires, black wires grow on her 

head.

I have seen roses damask’d, red and white,

But no such roses see I in her cheeks;

And in some perfumes is there more delight

Than in the breath that from my mistress 

reeks.

I love to hear her speak, yet well I know

That music hath a far more pleasing sound;

I grant I never saw a goddess go;

My mistress, when she walks, treads on the 

ground:

And yet, by heaven, I think my love as rare

As any she belied with false compare.
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