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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





Trace Levels

Sensory Trace (< 1 s)

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

Long Term Trace

Long Lasting Trace





Stages of Memory Formation

1. Encoding

2. Consolidation

3. Retention

4. Retrieval



Do animals have episodic 
memories?









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











Neuroanatomy of Semantic and 
Episodic Memories





Basal Forebrain: signals that new information needs to be encoded



Hippocampus helps make links between information and 
encode new information









Pictures Sounds

Perception

Recall



Relationships btw Episodic
Memory Items

Encoding of Individual Items



Problems with traditional 
memory theory...



Representations



Categorization





Representation

A physical state that stands for an object, event, 
or concept



Representations

The intentionality criterion
The representation must be constructed 
intentionally to stand for something else
(even when not done intentionally)

The information carrying criterion
The representation must carry information 
about what it stands for













Representations and Episodic 
Memories
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Emotional Memories



What is emotion?

































What are the five most prominent 
memories in your life?



What is an emotion?















Tone vs Tone Paired with Shock



Tone vs Tone Paired with Shock



The Amygdala







































Implicit Memory





2 + 2 =  ?



Perceptual / Motor Skills

Vs

Cognitive Skills



MOTOR PROGRAMS

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

movement sequence”

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



Evidence for Motor Programs



Klapp and Erwin (1976)
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Wadman’s Results



GENERALIZED MOTOR PROGRAM

A motor program that can be adapted
depending on the choice of certain movement

or response parameters



GMPs 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



Schema Theory
Recall General Motor Program Theory:

INVARIANT vs VARIANT Features
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Schema Theory

Schema:
A set of general rules that relate INPUT 

parameters to movement OUTPUT

WARNING:
If variation exceeds GMP then a new GMP will 

be developed and utilised!





False Memories
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In 1986 Nadean Cool, a nurse's aide in Wisconsin, sought therapy 
from a psychiatrist to help her cope with her reaction to a traumatic 
event experienced by her daughter. During therapy, the psychiatrist 

used hypnosis and other suggestive techniques to dig out buried 
memories of abuse that Cool herself had allegedly experienced. In 

the process, Cool became convinced that she had repressed 
memories of having been in a satanic cult, of eating babies, of 
being raped, of having sex with animals and of being forced to 

watch the murder of her eight-year-old friend. Cool was told, she 
had experienced severe childhood sexual and physical abuse.



Cool finally came to the realization that false memories had been 
planted. She sued the psychiatrist for malpractice. In March 1997, 
after five weeks of trial, her case was settled out of court for $2.4 

million. 



Nadean Cool is not the only patient to develop false memories as a 
result of questionable therapy. In Missouri in 1992 a church counselor 
helped Beth Rutherford to remember during therapy that her father, 
a clergyman, had regularly raped her between the ages of 7 and 14 

and that her mother sometimes helped him by holding her down. 
Under her therapist's guidance, Rutherford remembered her father 

twice impregnating her and forcing her to abort the fetus herself with 
a coat hanger. The father had to resign from his post as a clergyman 

when the allegations were made public.



Subsequent medical examination of the daughter revealed, 
however, that she was still a virgin at age 22 and had never been 

pregnant. The daughter sued the therapist and received a $1-million 
settlement in 1996.





• Participants: 20 “confederates” 
Family members took part in the 
study

3 true photos and 1 false photo

“Step-Wise” interview procedure
– 3 interviews over ~2 week period





















False Memories in Children



For 10 consecutive weeks, preschool children were 
interviewed by a  trained adult
Child shown set of cards, each w/ different event
Card read to child, asked if event ever happened to 
them

e.g., Got finger caught in a mousetrap and had to go 
to hospital to get the trap off.

“Think real hard, and tell me if this ever happened to 
you. Can you remember going to the hospital with the 
mousetrap on your finger?”



After 10 wks, tested by new adult.

Tell me if this ever happened to you…e.g., mousetrap

Can you tell me more? What did you see? Who was 
with you? etc. depending on each child’s answers.

“My brother Colin was trying to get Blowtorch from me, and I 
wouldn’t let him take it from me, so he pushed me into the 
wood pile where the mouse trap was.  And then my finger 
got caught in it.  And then we went to the hospital, and my 
mommy, daddy, and Colin drove me there, to the hospital in 
our van, because it was far away. And the doctor put a 
bandage on this finger [indicating which]. ”



58% of the preschoolers produced false narratives to 
one or more of the fictitious events



Engagement of imagination can 
affect memory

Reference to autobiographical 
memories can lead to false 
recollection





Subjects were given a list of 20 childhood 
events and asked whether they had 
occurred under the age of 10

e.g., “Have you ever shaken hands with a 
character at a theme resort?”



Half of the subjects were given a Mickey ad and half were 
given a control ad . Asked to rate the ad on various scales.

After, subjects filled out childhood experiences inventory 
again.



Subjects seeing 
the Mickey ad 
showed 
significantly 
increased 
confidence that 
they had shaken 
hands with 
Mickey
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“Have you ever shaken hands with a cartoon 
character in a theme park?”



Bugs



1/3 were given ad with Bugs at Disneyland
1/3 Little Mermaid at Disneyland
1/3 nonautobiographical Disney ad.

Asked to rate the ads on various scales

After, fill out childhood experiences inventory again.

Subjects who were initially confident that they HAD shaken 
hands with cartoon character were excluded



Specific 
mention of 1 
of the 2 
impossible 
characters 
was more 
effective than 
non-auto 
biographical
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Memories for personally experienced traumatic events 
can be altered by new experiences. 

Entire events – even impossible ones - that never 
happened can enter into memory.

Conversely, entire events can be forgotten.

Individuals from preschool to adulthood are susceptible 
to memory distortion.

Even when memory is vivid and compelling, it does not 
necessarily mean that it is accurate. 



Episodic memories are imperfect, subject to 
error and reconstruction, distortion and 
dissociations from confidence and accuracy.

False memories are constructed by combining 
actual memories with the content of 
suggestions received from others. During the 
process, individuals may forget the source of 
the information.

Imagination also helps form false memories.




