


Semantic Memory
Learning & Memory



Semantic Memory

• General knowledge about the world, not linked 
to any time or context
Some examples:

• What is the capital of North Dakota?
• Bismarck

• What is the population of Detroit?
• ~951,000

• Is a tomato a fruit or a vegetable? 
• Fruit, but it tastes like a vegetable

• What is the easiest way to get a message to your best friend?
• Text message? Phone call? Email? Letter? Carrier Pigeon?



1. How do our brains organize and store the vast amount of 
information we learn about geography, history, baseball, etc.?\

2. Where is all this information stored and how do we access it?

3. How is new information added to an existing framework?



Hierarchically Organized

• Semantic Network Models
– Collins & Qullian (1969)
– Nodes, ISA, and Property Links



Semantic Network Models
• Collins & Qullian (1969; 1972)

– Spreading Activation



Category Learning

• Instance Learning Theories
– Exemplars

• Feature Abstraction Theories
– Property inheritance (aka Inferential 

Power)
• Semantic Network Models

• Prototype Theories 
– (Rosch, 1970)



Aspects of Categorization

• Eleanor Rosch (aka Heider)



Converging Operations for Basic Level

• Common attributes
• Shape Overlap
• Labeling
• Verification
• Grouping of items by 

children



More than just categorical hierarchy?

• Miller’s Junkbox Metaphor
• Rips et al. (1973)

– RTs slower “A dog is a mammal” compared with “A 
dog is an animal”

• Rosch on Typicality and Family Resemblance
– Good examples of a category

r = 0.89 ± .05
– Fuzzy Categories (McCloskey & Glucksberg, 1978)



Typicality 
(Rosch & Mervis, 1975)



Converging Operations for Typicality

• Reaction time (RT): Yes/No category judgments
• Development: Naming and identification
• Priming 
• Word Frequency



Prototypes

• A simple model of a category of items that share 
the basic features of the model
– Solves Classical View of categories
– Fuzzy Categories

– Goal-Directed categories? 
(Barsalou, 1983)



Distributed Network Models
• McClelland & Rumelhart (1986)
• Farah & McClelland (1991)

– Modules & Connections
– Graceful degradation



Explicit vs. Declarative

• Spatial Memory (Moar, 1978)
– Influenced by experience
– Reference Systems

• Egocentric
• Allocentric (Environmental)



Spatial Memory

• Route vs. Survey
– All experience-based spatial 

memories start as route maps 
(Thorndyke & Hayes-Roth, 1982)

– Reference Systems
• Distortions in Spatial Memory

Stevens & Coupe (1978)

– Further west? San Diego or Reno

– Further north? Montreal or Seattle



NEUROLOGICAL BASES
Semantic Memory



New Terminology
• Aphasia

Disorder of language 
comprehension

• Agnosia
Inability to identify familiar 

objects

• Anomia
Inability to name objects



Category-Specific Naming Deficits

• Living vs. Nonliving Objects (Warrington & Shallice, 1984)

• Double dissociation



Category-Specific Naming Deficits

• Somatic Marker Hypothesis
– Damasio et al. (1996)



Prosopagnosia

• Ventral Temporal Cortex
– Fusiform Face Area (FFA)

• Farah, Levinson, & Klein (1995)



Parahippocampal Place Area (PPA)

• fMRI Signal Change in PPA (Epstein & Kanwisher, 1998)



Extrastriate Body Area (EBA)

• Right Lateral Occipital Cortex (Downing et al., 2001)



Localization

• of Function or Process?

• Semantic Memory is broadly represented
– Different processing demands for different 

categories (Martin et al., 1996)



Distributed Processing
• Greebles again!
• Novices vs. Experts
• Categorizing families 

(object recognition) vs. 
individuals (FFA)
– FFA distinguishes between 

individuals of a category
– Broad network of semantic 

memories



Creating Semantic Memories
• Remember to Know Shift (Rajaram, 1993)

– Episodic to Semantic Shift

• Hippocampus and Relational Networks (Eichenbaum et al., 1999)



Amnesics

• Artificial Grammar (Knowlton et al., 1992)

– Can still learn some semantic memories?



Amnesics and Peggles

• Categorization using a prototype (A)
– General Rules (Reed et al., 1999)



Hippocampus and Semantic Memory

• Some say it’s hot (Maguire & Frith, 2004)

– fMRI: Hippocampus (and others) active when learning 
facts



Hippocampus and Semantic Memory

• Some say it’s not (e.g., O’Kane et al., 2004)

– H.M. moved in 1958 and 1974
– Memory for home in 1966
– Famous people



Evidence for Binding of Memories

• Transitive Inference (e.g., Preston et al. 2004)



Evidence for Binding of Memories

• E.P.’s MTL damage (Bayley & Squire, 2002)

– Learning 3-word sentences
• Standard Test: Recognition and Cued Recall

“SPEECH caused LAUGHTER” vs. “SPEECH caused ???”
• Synonym Test: “VENOM caused” to “VENOM induced”



Summary
• Hierarchically Organized

– Typicality, Prototypes
• Semantic and Distributed Network Models
• Category-Specific Naming Deficits

– FFA, PPA, EBA
• Distributed Representation vs. Processing
• Amnesics
• Hippocampus and Binding of Episodic Memory


