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Discussion in ResearchGate
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Visual Expertise in Medicine
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“Having a good eye“



Metaphors in learning research
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“Metaphors are the most primitive, most elusive, and 
yet amazingly informative objects of analysis“

Sfard, 1998, p. 4
see also Paavola, Lipponen, & Hakkarainen, 2002



A metaphorical mapping
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Gegenfurtner & Van Merriënboer, 2017



Activation Metaphor
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Visual Expertise as Activation
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“Information is stored in neural networks in the 
brain, and (...) human behavior arises from extremely
complex communication between neurons in these
networks and also between separate networks or 
assemblies” 

Sauseng & Klimesch, 2008, p. 1003



Subjective task value
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Mirror neuron system activation

10



Visual Expertise as Activation

• Indicator: neurophysiologic activity

• Level of analysis: individual

• Place of visual expertise: neural network system

• Analytic time span: Milliseconds to seconds

• Associated methodology: Cognitive neuroscience (fMRI, 
EEG)
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Kok, De Bruin, Van Geel, Gegenfurtner, Heyligers, & Sorger, 2018
Gegenfurtner, Kok, Van Geel, De Bruin, & Sorger, 2017 



Detection Metaphor
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Visual Expertise as Detection
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“determining whether a simple, featurally defined
stimulus is present in, or absent from, the visual 
field”

Smith & Ratcliff, 2009, p. 283



Fixations
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Order and duration of fixations within 1 minute
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Visual Expertise as Detection

• Indicators of visual expertise: Eye movements

• Level of analysis: individual

• Place of visual cognition: Optic system

• Analytic time span: Seconds

• Associated methodology: Eye tracking; ROC analysis
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Szulewski, Egan, Gegenfurtner, Howes, Dashi, McGraw, Dagnone, Hall, & Van Merriënboer, in press
Hauser, Gegenfurtner, Hutzler, Reuter, Gruber, Holmqvist, & Mottok, 2018



Visual Expertise as Inference
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Visual Expertise as Inference
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“(...) is largely a matter of cognitive inference. That is, 
given a set of findings (perceptual features), one has
to determine which diseases are consistent with those
findings. If more than one disease is consistent, then
one either looks further, (...) or suggests additional 
medical tests to discriminate among the possibilities“

Lesgold, 1988, p. 336



Visual Expertise as Inference
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Coding of verbal data
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Visual Expertise as Inference

• Indicators of visual expertise: Verbal reports

• Level of analysis: individual and social

• Place of visual cognition: (Distributed) memory system

• Analytic time span: Minutes to few hours

• Associated methodology: Protocol analysis; interviews
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White, Braund, Howes, Egan, Gegenfurtner, Van Merriënboer, & Szulewski, 2018
Gegenfurtner, Lehtinen, Jarodzka, & Säljö, 2017



Visual Expertise as Practice
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Visual Expertise as Practice
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“A percept is something that lives and becomes,
it possesses a biological complexity which is not be explained
simply in terms of the computations by a neural network
classifying on the basis of very simple mechanisms“

Carsetti, 2004, p. 307



Visual Expertise as Practice
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Visual Expertise as Practice

• Indicators of visual expertise: Representational practices

• Level of analysis: Sociotechnical

• Place of visual cognition: Activity system

• Analytic time span: Minutes to decades

• Associated methodology: Ethnomethodology; ethnography
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Gegenfurtner, Lehtinen, Helle, Nivala, Svedström, & Säljö, submitted
Gegenfurtner & Szulewski, 2016
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A metaphorical mapping of visual expertise
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Gegenfurtner & Van Merriënboer, 2017
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Discussion in ResearchGate
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Thank you very much 
for your kind interest

Contact information
andreas.gegenfurtner@th-deg.de
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