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There are known knowns. These are 
things we know that we know. 
There are known unknowns. That is 
to say, there are things that we 
know we don't know. 

But there are also unknown 
unknowns. There are things we 
don't know we don't know.

Donald Rumsfeld 
quoted in Make it stick – The Science 

of Successful Learning, Brown, Roediger III & 

McDaniel, Belknap Harvard 2014



KLINIKUM DER UNIVERSITÄT MÜNCHEN®

Clinical Reasoning

Clinical Cognition

Diagnostic Reasoning

Clinical Problem Solving

Medical Problem Solving

Clinical Decision Making

…

The thinking and/or decision-making 

processes that are used in clinical practice

(Higgs and Jones 2000, Edwards et al 2004)
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Kiesewetter & Fischer 2014



KLINIKUM DER UNIVERSITÄT MÜNCHEN®







KLINIKUM DER UNIVERSITÄT MÜNCHEN®

Singh H, et al. BMJ Qual Saf 2014

Estimate of Diagnotic errors for
Adult Outpatients in the US:

About 5% 
or 12 Millons Adults per Year!
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How could we better 

understand and 

operationalize diagnostic 

competence to design 

educational interventions 

and ultimately reduce 

errors?
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Conceptual

Knowledge

• Basic concepts

Procedural knowledge

Strategical

• Problem-solving

strategies

Conditional

• Rationale for a 

procedure

(Paris, Lipson, & Wixson, 1983; van Gog, Paas, & van Merrienboer, 2004) (Stark, Kopp, & Fischer M., 2011)

Scientific knowledge Individual experience
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Schmidmaier et al. BMC Med Edu 2013
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Schmidmaier et al. BMC Med Edu 2013
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Medical Education 2008
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Kiesewetter et al. PLOSone 2013
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Kiesewetter et al. PLOSone 2013

Cognitive Action Operationalised definition

Denomination Retrieve information; read 

Analysis Analyse information; generate 

differential diagnostic ideas 

Exploration Associate, compare, vaguely propose 

strategies how to understand the problem 

Plan Generate plans, weigh up these plans 

against each other, decide on a plan

Implementation State and justify one definite plan; 

request certain additional information 

and/or examinations 

Evaluation Verify or dismiss hypotheses with regard 

to new information or examination 

results; evaluative thinking

Representation Inner representation of the case; 

statement of the situation as far as it is 

summarized in the mind of the student

Integration Decision for one working diagnosis, 

differential diagnoses and/or therapy
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Kiesewetter et al. PLOSone 2013

Incomplete

Complete
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Incorrect 

solution
Correct solution

Incomplete 

model
26/29; 90% 3/29; 10% 29 cases; 44%

Complete 

model
13/37; 35% 24/37; 65% 37 cases; 56%

39/66; 59% 27/66; 41%

Kiesewetter et al. PLOSone 2013
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„Scienfic reasoning (…) includes the 

thinking and reasoning skills involved in 

inquiry, experimentation, evidence 

evaluation, inference, and argumentation 

that supports the formation and modification 

of concepts and theories about the natural 

and social world.“

Bao et al., 2009, Science
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Donald E. Stokes, Pasteur's Quadrant – Basic Science and Technological Innovation, 

Brookings Institution Press, 1997
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Donald E. Stokes, Pasteur's Quadrant – Basic Science and Technological Innovation, 

Brookings Institution Press, 1997
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Problem 
identification

Questioning

Hypothesis 
generation

Construction
of artefacts

Evidence
generation

Evidence
evaluation

Drawing 
conclusions

Communica-
tion/

Scrutinizing
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Problem 
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Artefact‐centered

scientific
Reasoning
(Pasteur’s quadrant
of use-inspired
basic research)
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Advancing theory-
building about
natural and social
phenomena
(Bohr’s quadrant
of basic research)
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Science-based
reasoning in
practice
(Edison’s quadrant
of applied research)
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Clinical reasoning is multi-contextual and 

multifacetted

Diagnostic competence is a relevant part 

and measurable contruct of clinical 

reasoning

Erroneous case examples and elaborate 

feedback have potential to improve 

diagnostic competence
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The cognitive part of clinical reasoning is a 

form of problem-solving

The completeness of a problem-solving 

process predicts diagnostic accuracy

Clinical reasoning may ideally be an 

example of science-based reasoning in 

practice (Edison’s quadrant of applied 

research)



KLINIKUM DER UNIVERSITÄT MÜNCHEN®



KLINIKUM DER UNIVERSITÄT MÜNCHEN®



KLINIKUM DER UNIVERSITÄT MÜNCHEN®

´

´

´

adapted from Bernhard Shaw

The doctor's Dilemma 1906


