Implicit Memory

________________________________________

1) Define key terms related to the study of implicit memory.  

2) Discuss a variety of methods for measuring implicit memory.

3) Present empirical dissociations between explicit and implicit memory, as well as attempts to show their independent contributions to memory.

4) Briefly outline some theoretical explanations for implicit memory behavior.

Vocabulary

________________________________________

1) Types of encoding instructions

· Intentional 

· Incidental

2) Types of test instructions

· Direct

· Indirect

3) Types of memory
· Explicit

· Implicit (distinct from subliminal) – observed when a subject demonstrates a change in behavior associated with prior experience even though the task does not directly reference this prior experience

	Encoding Instructions
	Test Instructions

	
	Indirect
	Direct

	Incidental
	implicit
	LOP

	Intentional
	
	explicit


Measuring implicit memory

________________________________________

Priming – previous exposure to an object or concept facilitates subsequent processing of the object or concept.

· Reaction time

· Percent correct

Common implicit memory tasks

· Lexical decision

· Perceptual identification (words/pix)

· Word-stem completion (Warrington & Weiskrantz, 1968)

Common experimental paradigm

	Learning
	Test

	Group I
	Group II
	

	Almanac
	anatomy
	al____

	Dinosaur
	clarinet
	cl____

	Ellipse
	hydrant
	el____

	Flannel
	mystery
	my____

	Horizon
	pendulum
	ho____

	Spatula
	theorem
	th____


Interesting demonstrations of implicit memory

________________________________________

1) Cryptomnesia

· My Sweet Lord vs. He’s So Fine
· Overestimating housework or group project

2) Mere-exposure effects

· Marketing a la MTV

· ‘In Your Face’ dating strategy

· Effectiveness of persuasion increases as memory for individual exposures decreases

3) False Fame effects

Conway and Ross (1984)
______________________________________________

Homeostasis vs. change


Old view: we value continuity


New view: maybe that is situational

Method:

· Interview SS pre/post study skills course

· Compared with controls

Results:

· Accurate recall of study time

· Self-assessment of pre-program skills

· Memory for pre-program grades

· Despite no change in actual grades

· Memory for post-program grades

Interpretation:

· Our past experiences unconsciously influence present behavior (implicit)

· Our past experiences also unconsciously influence how we remember our past experiences (Bartlett?)

· Alternative explanations for the data?

· How might these processes operate in your life?

· Do you think that these processes are healthy, adaptive, or destructive?

Dissociating Implicit and Explicit Memory

________________________________________

Retention Interval
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Susceptibility to interference

	
	Phase I
	Phase II
	Test

	Experimental
	Apple-banana
	Apple-diamond
	Apple-ba_____

	Control
	Apple-banana
	Cherry-diamond
	Apple-ba_____


Interference observed with 
direct 
instructions

No interference observed with 
indirect 
instructions

Explicit vs. Implicit Memory: More dissociations

________________________________________

Perceptual relation between learning and test


Little effect on 
direct 
tests


Large effect on 
indirect 
tests

· Font change

· Modality change

Semantic vs. perceptual processing (Jacoby, 1983)


Read===>Generation: ( explicit memory

Read===>Generation: ( implicit memory

Amnesic performance

· Highly compromised explicit memory

· Relatively normal implicit memory, especially when the instructions are maximally indirect

Implicit and Explicit Memory: Neuropsychology

________________________________________

1.  PET:


Explicit instructions: frontal lobes/hippocampus


Implicit instructions: reduced right extrastriate



Interpretation: Perceptual fluency

2.  Hemispheric differences:


Same font: 

Increased priming in RH



Interpretation: 
RH perceptual processing

LH semantic processing

3.  ERPs


Differences in pattern of response

________________________________________

Note: Differences are descriptive but not explanatory

Estimating the influence of Implicit and Explicit Memory

________________________________________

Automatic processes (implicit) – A

Automatic

Intentional processes (explicit) – R

Remember
Stem completion task:

Inclusion instructions: use words from list 1


Inclusion = R + A(1-R)

Exclusion instructions: do NOT use words from list 1


Exclusion = A(1-R)

R = Inclusion – Exclusion

A = Exclusion  / (1-R)

Inclusion = .61

Exclusion = .36






R = .61 - .36 = .25






A = .36 / (1-.25) = .48

________________________________________

 Assumption: automatic and intentional processes make independent contributions to memory

Problems: 

· perhaps A leads to R

· divided attention: R = 0, a=k

· R gets precedence

Theoretical Explanations

________________________________________

Temporary activation: priming is mediated by transient activation of previously stored mental representations; occurs automatically because it does not require elaborative processing



Strengths:
Explains basic phenomenon



Problems: 
Time course






Novel stimulus priming

Different memory systems: explicit and implicit memory are subserved by neurologically distinct brain systems



Strength: explains amnesic data



Problem: defining a memory system

TAP: 
Not different memory 



systems
Rather, different types of memory

tests  


Implicit tests: 
typically Data-driven 

Explicit tests: 
typically conceptually-driven



Problem: circularity

Procedural Memory

______________________________________

1) Define procedural memory and illustrate common areas of interest.

2) Discuss what is learned when a procedural skill is acquired.

3) Examine expertise differences in skilled memory performance.

4) Present two famous cases of remarkable memory skill.

Defining Procedural Memory

______________________________________

Procedural Memory - memory for behavioral skills and algorithms

· motor behaviors

· typing; riding a bicycle

· simple conditioning

· calculating statistics

· simple associative behaviors

·  yellow traffic light

Good rule of thumb: If you know how to do something very well, but you can't quite put into words how you do it, then it's probably procedural memory.  

Q: Why do we lump implicit and procedural memory together?

A:

Areas of research interest

______________________________________

Problem solving

· Physics; Geometry

EX: How do experts solve problems?

· Chess

EX: How do experts represent knowledge?

· Computer programming 

EX: Remembering key strokes

· Language comprehension 

EX: accents

· Medical decision making 

EX: What should / should not be ignored?

Factors that improve performance

· (Distributed) practice 

EX: Antiques Roadshow

· Imagery-based practice

EX: Winter Olympics; typing; Spanish

· Self-generation

EX: failure begets success

Willingham, Wells, Farrell & Stemwedel (2000)

______________________________________

What is their definition of implicit?

· Knowledge tested indirectly via performance

· Subject is unaware that learning has taken place

What is the theoretical question?

What are the possibilities?

1. Perceptual learning  

2. Motor learning

3. Something else

Experiment 1- Changing response locations


Learning phase: either random or patterned


Transfer phase: same or different keyboard 


[image: image2.emf]
Willingham, et al. (2000): Data from Exp 1

___________________________________________

[image: image3.emf]
Results: 

· no difference in explicit memory

· no-switch 
 >
than switch 
= 
random

Interpretation: Key relationship 

1. Response keys and 



or

2. Response keys and 

More on Willingham, et al. (2000)

___________________________________________

Experiment 2 – Motor response changed / pattern same


Hands position switched at transfer

[image: image4.emf]

Results: What affected transfer?
· Switching the fingers of response 

· Switching response key/stimulus mapping 

What is learned?
· Sequence of finger movements/responses?

· Sequence of response locations?

· Egocentric vs. allocentric representations

Relation to Neuropsych data
· Consistent; not a motor skill, but co-ordination of movements (basal ganglia)
Palmer & Meyer (2000)

______________________________________

Theoretical Questions: 

1. Is sequence learning motor independent or motor specific?

2. How does expertise affect sequence learning?

Previous literature?

· Translation data

Method:

Trained on musical sequences

Measured transfer of 

· conceptual relations (motor independent)

· motor sequence (motor specific)

Palmer & Meyer (2000)

______________________________________

Stimuli:
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Palmer & Meyer (2000)

______________________________________

Results:
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Palmer & Meyer (2000)

______________________________________

Implications:

· Novices learned a sequence of motor movements

· Experts learned a sequence of abstract locations

· Similar pattern observed between most and least experienced children (age problem?)

· Gradual shift from motor movements to conceptual relations

______________________________________

Comparison between P&M and Will. et al.?

· Motor-independent vs. motor-specific 

· Motor sequences: experts vs. novices

· Type of memory

Expertise in Procedural Memory

______________________________________

Classic examples of expertise

· Taxi-driving

· Waitering

· Digit-span

· Chess / Physics

How does expertise develop?

· Expansion of consciousness  

· Specialized encoding / retrieval structures 



EX:
Taxi drivers





Waitering 



Chess



Digit span


Luria: 'The Mind of the Mnemonist'

______________________________________

What was remarkable about S's behavior?

Demonstrated perfect retention regardless of

· List length 

· Retention interval 

· Type of material 

How did Luria explain the S’s behavior?


Imagery – organization
Synesthesia – radical associationism
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What kinds of problems did this present for S?

· Inability to focus
· Remember Linton

Synesthetic ‘Pop-Out’

___________________________________________
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Eidetic imagery

______________________________________

Eidetic imagery

· Super imagery power  

· Photographic memory

What is the difference between eidetic imagery and normal imagery? 


EX: Jake &Abby

EX: Frost Library

· Fading

· Orientation

· Stimulus re-capture

How did they test her ability?

Foreign language poem 

Random dot stereograms

· Separate exposure

· 24-hour RI

Relationship to current topic?

_1075037157.xls
Chart1

		1 Hour		1 Hour		1 Hour

		1 Week		1 Week		1 Week



Stem Completion

Recognition

0.46

0.58

0.45

0.24



Sheet1

				Stem Completion		Recognition

		1 Hour		0.46		0.58

		1 Week		0.45		0.24






