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Course Outline

Week One: How We Learn

Topic 1. Repetition and Hebbian Learning

Topic 2. Feedback and Types of Learning

Week Two; How We Learn

Topic 1. Long Term Potentiation and Synaptic Plasticity

Topic 2. Dopamine and the Basal Ganglia

Week Three: What We Learn

Topic 1. Explicit Memory

Topic 2. Implicit Memory

Week Four: What We Learn

Topic 1. Neural Basis of Memory

Topic 2. Internal Models

Week Five: How We Can Improve Learning

Topic 1. Distributed Practice, Random Practice, Variable Practice

Topic 2. Specificity of Practice, Part-Whole Practice, Mental Imagery

Week Six: How We Can Improve Learning

Topic 1. Sleep, Diet, and Exercise

Topic 2. Age, Learning Disorders



How do we learn?

REPETITION and 
FEEDBACK



But what do we learn?



HOW?

Increased neurotransmitter release
Increase receptors
Structural changes

strengthen







Episodic Memories

- “I remember”

- Tagged with spatial and temporal context

- Learned in a single exposure





Semantic Memories

- “I know”

- Does not have to have spatial and temporal 
context

- Learned in a single exposure, but 
strengthened with repetition



Episodic and Semantic Memories

- Can be communicated flexibly in a format other than they 
were acquired

- Consciously accessible





Stages of Memory



Sensory Input
Short Term 
Memory

Long Term 
Memory

Encoding

Rehearsal

Displaced 
Information Atkinson & Shiffrin, 1968

Consolidation



Stages of Memory Formation

1. Encoding

2. Consolidation

3. Retention

4. Retrieval





Consolidation





Retentionn





So what is stored?



Trace Levels

• Sensory Trace (< 1 s)

• Short Term Trace (develops within seconds or 
minutes and last for hours)

• Long Term Trace

• Long Lasting Trace



Class Discussion

• What is a memory trace?





Factors which influence semantic and 
episodic memory formation



Context











Depth of Processing



Depth of processing facilitates encoding



Interference during consolidation 
disrupts memory encoding





Memory Loss and Deficits







Interference

Proactive
Previously acquired information interferes with new learning

Retroactive
Acquisition of new information disrupts old memories



Amnesia

Anterograde
Inability to form new memories

Retrograde
Loss of old memories



Source Amnesia

- Remembering the photograph, not the event



Cryptomnesia – the plagiarists excuse

- thinking your current thoughts and 
ideas are original



Models for episodic and 
semantic memory



Aristotle
Associationism
- Linkages between 

events or ideas
Three Principles
- Contiguity
- Frequency
- Similarity
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Implicit Memory





Priming









Procedural Memories



2 + 2 =  ?



Math Memory

• Your ability to remember specific facts would 
be an explicit memory

• Your ability to perform a mathematical 
operation is an explicit memory





MOTOR PLAN

“abstract representation, that, when initiated 
results in the production of a coordinated 

movement sequence”

– 1. issues commands to muscles (when, how much)
– 2. organizes muscles and joints into a single unit



Motor Plans have...

Invariant and Variant 
Parameters



Invariant Parameters

a.  Order of Events
b.  Phasing:  Temporal Structure

c.  Relative Force





Variant Parameters

a. Movement Time

b. Movement Amplitude



You also learn Motor Schemas

FORCE

DI
ST

AN
CE


