Issues in Memory: Part I

________________________________________

1) Lay out the question for the day: ‘Can we justify the multiple distinctions we have made thus far in the course?’

2) Examine evidence in support of the idea that common memory tasks entail different mechanisms.

3) Briefly review two influential global memory models highlighting the important distinctions within each model. 

4) Present evidence regarding the two most fiercely debated dichotomies in the literature:

· Episodic vs. semantic memory

· Declarative vs. procedural memory

5) Evaluate where we are and discuss why we are not further along.

Common Memory Distinctions (Figure 11.1)

________________________________________

Declarative-Procedural

Explicit-Implicit

Direct-Indirect

Semantic-Episodic

Primary-Secondary

Short-Term-Long-Term

Reproductive-Reconstructive

Phyletic-Individual

Perceptual-Motor

Visual-Auditory

Prospective-Retrospective

Recall vs. Recognition

________________________________________

Two-Process (Discontinuity):






 Recall


Recognition
Given:



Context


     Item

To be retrieved:

  Item


  Context

Recall: 


Produce a response and evaluate it

Recognition: 

Evaluate what is given

Phenomenological support – 

recognition feels a lot easier.  

Behavioral support – 


Recognition actually is a lot easier

2AFC (Shepard, 1967)



540 Words


  88%



612 sentences

  89%



1224 sentences

  88%



612 pictures


100%




(1 week later)
  87%

Tulving and Watkins (1973)
________________________________________

Tulving & Watkins' continuity explanation:  

· Memory behavior is cue driven

· Free recall: no external cue

· Recognition: cue is target, itself

· So, in recognition, the match between the cue and the target is higher than it is in recall

What did they do?

· Incremented info in the cue from 0-5 letters.

What did they find?

· Continuous improvement across conditions 

Interpretation:

· Recall and recognition represent spaces on a continuum, not qualitatively different

Lingering issues:

· Definition of dis/continuity

· Dissociable variables

EX: Frequency of Occurrence

Where does the madness end?

________________________________________

[image: image1.emf]
Problems with Hyper-distinctiveness

Fails to accomplish main goals of science

· Categorize

· Explain

· Identify Regularity

EX: Feature detectors

Multiple memory systems

________________________________________

Schacter and Tulving (1994)

	System
	Behaviors

	Procedural 
	Skilled performance

	PRS
	Maintains physical characteristics of stimuli in LTM

	Semantic 
	General world knowledge

	Primary 
	Working Memory (Baddeley)

	Episodic 
	Events, autobiography, etc.


Squire (1995)

Declarative


Non-Declarative


Facts
  Events

Skills  Priming   CC   Reflexes





Phys.   Mental

Unitary views vs. Multiple System views

________________________________________

Are the components of these models really separable?

· Anyone can take a reservation
Key areas of debate:

· Episodic vs. Semantic

· Procedural vs. Declarative 

· Implicit vs. Explicit

What criteria are relevant in deciding between a single and multiple system accounts?

· Properties

· Dissociations

· Brain structures

Evaluating the episodic / semantic distinction

________________________________________

Properties –
· Context dependency

· Vulnerability to interference

Problem: episodic memory includes both item and context information.  

· Remember/know

Problem: introspection and we all know what Tulving thinks of that!

Dissociations –
· Amnesic patients

EX: KC

· Shoben et al.

	
	Episodic
	Semantic

	Semantic relatedness
	No effect
	Effect

	# of associates
	Effect
	No effect


Brain Structures –

Tulving’s neuroimaging data 

· Anterior cortex more involved in episodic memory than posterior

Evaluating the declarative (explicit) / 

non-declarative (implicit) distinction

________________________________________

Properties  –

· Intentionality

· verbal mediation

· connection to (any) context

Dissociations – 

· Two letters: HM

· Lifespan changes

Brain Structures  –

Animal work:  lesions to the Hippo and related areas show big deficits on declarative memory tasks, but normal skill learning



Problems:
· Rats don’t talk

Huntington’s Disease: normal explicit memory, poor skill learning

Amygdala: lesions eliminate fear-based conditioning

PET/ERP: RH more active in priming tasks.  

Reduced blood flow for 2nd exposure

Unitary view of implicit/explicit memory: 

Roediger (1990)

________________________________________

Q: What are the theoretical difficulties of studying unconscious behaviors like implicit memory?

Q: What are the three types of memories that Ebbinghaus identified? 

Q: What did Roediger set out to prove?

Q: What is the obstacle to adopting this argument?

1. amnesic/healthy dissociations 

2. experimental dissociations

· Read/generate

· Picture superiority

Q: What is the standard explanation for these data?

More on Roediger (1990)

___________________________________________

Q: What is Roedger’s explanation for the data?

· Implicit and explicit memory tests typically emphasize different modes of processing

Q: How does this theory account for existing data?

Q: Does this view make any new predictions?

· Memory performance will depend upon the extent to which it requires data-driven vs. conceptually-driven processing…

	Test
	Memory 'System'
	Type of Processing
	Advantage

	Graphemic cued recall
	Explicit
	Data-driven
	

	Fragment Completion
	Implicit
	Data-driven
	

	Free recall


	Explicit
	Conceptually-driven
	

	General Knowledge
	Implicit
	Conceptually-driven
	


· …and the match between learning and test

The end of Roediger (1990)

___________________________________________

Q: What is Roediger’s interpretation of these data? 

Q: What are the problems with Roediger’s view?

· Data hold less well with amnesiacs

· show priming on conceptually-driven tasks

· Inter-group dissociations

Q: What is Roediger’s solution?

A1: Unitary: healthy 

Multiple: amnesiacs

A2: proposal of new subsystem, but important to note, this system is not ad-hoc

Q: Does this create a parsimony problem?
___________________________________________

Big Question:


Are we any further along in our understanding?  

Criticism of declarative / procedural distinction Willingham (1998)

________________________________________

According to Cohen and Squire, declarative and procedural memories differ along two key dimensions:

Flexible – memory is not tied to the specific context in which it was learned

EX:
Patients who can't identify a novel teakettle, but can identify/know how to use their own.

Compositional – can be broken down into constituent components; hierarchical


EX: attending a sporting event

Problem: describing a tennis/golf swing vs. actually doing it.

Cohen and Squire

	
	Declarative
	Procedural

	Flexible
	(
	X

	Compositional
	(
	X


Willingham

	
	Declarative
	Procedural

	Flexible
	( & X
	( & X

	Compositional
	(
	( & X


Willingham II: Looking at the ‘flexibility’ data

________________________________________

Is declarative memory flexible?

C&S say ‘Yes’: 

· Rats transfer in odor learning tasks

· Amnesiacs show poor transfer of computer functions to new situation…

W says ‘Not necessarily’: 

· …but, many new studies showing transfer.

· Cued recall: cue only effective if related to learning context

________________________________________

Is procedural memory flexible?

C&S say ‘No’: 

· Changing physical characteristics of a stimulus reduces priming

· Mirror writing best for practiced material…

W says ‘Sometimes it is’: 

· …but mirror writing shows some transfer to new information

· Conceptual priming shows little influence of physical changes

· Amnesiacs and artificial grammar learning

W’s interpretation: flexibility is an issue of centrality!

Willingham III: Looking at the ‘compositional’ data

________________________________________

Is declarative memory compositional?

C&S say ‘Yes’: 

EX: spell the word book?

W says

No data…yet?!?




(this is totally lame)

________________________________________

Is procedural memory compositional?

C&S say ‘No’:

EX: Alphabet task

W says ‘Sometimes it is’

· rhythmic behavior is hierarchical

· nonsense syllable generation task

________________________________________

Where does Willingham stand?
· P and D ARE 

· Neurologically distinct

· Computationally distinct

· Flexible and compositional are not the distinguishing features.

Unitary vs. Multiple Systems: 

Are we any further along?

________________________________________

How many systems do we need?

Just enough to explain behavior perfectly

As many as Mother Nature intended

Problem: Mother Nature ain't talking, so how do we proceed?  

Three key issues

Issue #1: Parsimony

· In general, simpler is better…unless you have a very complex system, like, for example, human memory.

Issue #2: Use of dissociations

· Informative, but hard to trust completely.

· Experimental control: materials, exposure, response possibilities often differ

Issue #3: Reliance on animal models / patient data

· Is there a 1:1 correspondence between rat/monkey brains/behavior and that of humans?

· Flip side: of what value is a behaviorally-based theory with no anatomical correlate?  

Why do we have such problems?

________________________________________

Difficulty of establishing easily replicated effects

EX: Chemistry lab vs. psychology lab.

Things that are easily replicated have been very difficult to explain.


EX:  Stroop; spaced practice

Why can we not produce easily replicated effects?

· Psychologists are stupid.

· People are strange.

· People are biological entities that develop in an uncertain trajectory over the course of their lives.

· People are biological entities that have developed and continue to develop in an uncertain trajectory over an evolutionary time course.










