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Memory consists of multiple stages
Memory consists of multiple types
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Declarative memory is highly dependent on the 
hippocampus at encoding, and during consolidation it 
becomes gradually less dependent on the hippocampus 
and more dependent on cortex.

Episodic memory is more dependent on the 
hippocampus than semantic memory.

Episodic memory may become re-coded as semantic 
memory over time.
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Types	 of	 declarative	 memory

·•Semantic	 memory
–Neocortex	 (esp.	 temporal)

·•Episodic	 memory
–Hippocampus,	 frontal	 lobes,	 association	 
cortex

·•Autobiographical	 memory
–Frontal	 lobes,	 association	 cortex

·•Flashbulb	 memories
–Amygdala,	 association	 cortex

6



Memories of Challenger Accident
(Neisser & Harsch, 1992)
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Description 1: “When I first heard about the explosion I 
was sitting in my freshman dorm room with my roommate 
and we were watching TV. It came on a news flash and we 
were both totally shocked. I was really upset and I went 
upstairs to talk to a friend of mine and then I called my 
parents.”
Description 2: “ I was in my religion class and some people 
walked in and started talking about it.  I didn’t know any 
details except that it had exploded & the school-teacher’s 
students had all been watching it which I thought was so 
sad. Then after class I went to my room and watched the 
TV program talking about it and I got all the details from 
that.”
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The Function of Emotion within Space and Time

Conference…Assembly…Massacre…Company
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Associative vs. Non-Associative 
Learning

• Non-associative Learning:
– Learning with respect to a single stimulus

• Associative Learning:
– Learning about relationships

• Between stimuli
• Between a behavior and an outcome
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Associative vs. Non-Associative 
Learning

• Non-associative Learning:
– Learning with respect to a single stimulus

• habituation and sensitization

• Associative Learning:
– Learning about relationships

• Between stimuli: Pavlovian conditioning
• Between a behavior and an outcome: operant/ 

instrumental conditioning
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• Types of associations:
– S-S, S-R, S-O, R-O, S-(R-O), etc.

• US = unconditioned stimulus
• UR = unconditioned response

– UR occurs to US independent of learning
• CS = conditioned stimulus

– Initially neutral
• CR = conditioned response

– CR occurs to CS because of learning

15



16



1/12/11 

17 

Reward Anticipation vs Experienced Reward 

•  How to study an=cipated reward? 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Some Common Pavlovian Procedures
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Fear conditioning
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Pavlovian Fear Conditioning in humans

It is dissociable from declarative memory

Amygdala = fear conditioning

Hippocampus = declarative memory
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Phelps et al.
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Phelps et al.
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Phelps et al.
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Most of what we learn is through observation from other people

“Social/observational learning”
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What can be learned?

	
 --”prepared stimuli”

	
 --the example of language acquisition

--> There are innate/genetic constraints on WHAT 
classes of stimuli can be learned and on HOW we learn 
about them

Learning mechanisms vary through development
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Classical vs. Instrumental

• Classical Conditioning, behavior of animal has no 
effect on occurrence of US

• CS → US

• Instrumental Conditioning, behavior of animal 
determines occurrence of US
– S-(R-O) or S-R or R-O

• CS → behavior/no behavior → US/no US
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Reward learning

Associating stimuli or actions with the value of outcomes

Value can be dissociated from sensory properties
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At least 2 kinds of instrumental learning:

Habit learning (depends on basal ganglia)

Goal-directed (depends on prefrontal cortex)

With time and practice, goal-directed learning may 
become habit learning: more automatic, less 
flexible, harder to change

(this is a little bit reminiscent of episodic memory 
converting to semantic memory with time)
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Quick recap:

Pavlovian fear conditioning: amygdala
Context fear conditioning: amygdala + hippocampus
Trace conditioning: hippocampus

Declarative memory consolidation: hippocampus
Declarative memory storage/recall: complex

Instrumental learning: habitized: basal ganglia
Instrumental learning: goal-directed: frontal cortex
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Some learning only requires a single trial

Taste aversion conditioning
Conditioned social defeat
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Acquisition (Training on Day 1)

Initial defeat session(s)

Expression (Testing on Day 2 and 
subsequently)

Experimental 
animal in 
resident 
aggressor’s 
home cage

Experimental 
animal in its 
own home 
cage

Resident Aggressor

Non-Aggressive Intruder
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Conditioned defeat
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Memory consolidation during sleep?
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