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Background

What kind of representations form during 
incidental concept learning?

Stimuli

• We extract commonalities from specific experiences to form 
generalized knowledge applicable to novel situations1

• Reciprocally, generalized knowledge – such as schemas or 
concepts – affect perception and memory for new experiences2,3

• The hippocampus with ventromedial prefrontal cortex (vmPFC) 
organizes related memories into schemas in support of 
generalization4,5

• Stimuli were 50/50 blends of one face relevant and one
face irrelevant for category (family) membership

Behavioral Data

Neural Pattern Similarity

ü Both item and category representations detected 
ü Item representations à specific memory
ü Category representations à implicit but not explicit categorization 

measures
ü Categorization after incidental learning likely based on both 

spontaneous concept formation and specific memory

Miller 
Family

Irrelevant 
Parent 
Faces

Wilson 
Family

Relevant
Parent 
Faces

Training Stim

…

Generalization Stim

Davis
Family

Share parent face 
relevant for 

categorization

Share parent face 
irrelevant for 
categorization

No shared parent 
face

• After training, perceived similarity is affected by category membership

1 Goldstone, R. (1994). Journal of Experimental Psychology: General, 123(2), 178–200. 2 Clarke, A., Pell, P. J., 
Ranganath, C., & Tyler, L. K. (2016). Journal of Cognitive Neuroscience, 28(7), 1010–1023. 3 Goldstone, R. I. 
& Steyvers, M. (2001). Journal of Experimental Psychology: General, 130(1), 116-139. 4 Zeithamova, D. 
Dominick, A.L., & Preson, A.R. (2012). Neuron, 75(1), 168-179. 5 Warren, D. E., Jones, S. H., Duff, M. C., & 
Tranel, D. (2014). The Journal of Neuroscience, 34(22), 7677–7682. 
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Procedure • fMRI scans (n=21) were collected during paired-
associates training, recognition and categorization

• Current analyses focused on training phase
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• Good generalization even when goals at encoding target specificity

Item Representation Relationship to Behavior
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r = .39
p = .08
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r = .47
p = .03

• Specificity Measures: cued name recall & recognition
• Generalization Measures: sim ratings (implicit) & categorization (explicit)
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• Item, not category, representations in anterior 
hippocampus and vmPFC at training

• Categorization 
correlates with both
specificity measures 
and incidental 
generalization
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