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I.  Demonstration

Example:Example:
WordWord TaskTask AnswerAnswer

lamplamp cc ÒÒfurniturefurnitureÓÓ

wrenchwrench v/cv/c ÒÒ1/51/5ÓÓ

(c = category, v/c = vowel consonant(c = category, v/c = vowel consonant

I.  Demonstration
 (c = category, v/c = vowel consonant

WordWord TaskTask WordWord TaskTask

1. aluminum1. aluminum cc 10.  chisel10.  chisel v/cv/c

2.  lion2.  lion cc 11.  swimming11.  swimming cc

3. nylon3. nylon v/cv/c 12.  blouse12.  blouse cc

4. spatula4. spatula v/cv/c 13.  clarinet13.  clarinet cc

5. desk5. desk v/cv/c 14.  eagle14.  eagle v/cv/c

6.  foot6.  foot v/cv/c 15.  truck15.  truck v/cv/c

7. peach7. peach cc 16.  Judy16.  Judy cc

8. club8. club v/cv/c 17.  polio17.  polio v/cv/c

9. vodka9. vodka cc 18.  purple18.  purple cc



II.  Criticisms of the Multi-Store
Approach

A.  Memory varies along a continuum, from veryA.  Memory varies along a continuum, from very
short duration memories, to those lasting years.short duration memories, to those lasting years.

This may lead to a proliferation of memoryThis may lead to a proliferation of memory
systems (e.g., short-term, intermediate, longsystems (e.g., short-term, intermediate, long
term, very long term, etc.).term, very long term, etc.).

It is more parsimonious to assume that there is justIt is more parsimonious to assume that there is just
one memory system.one memory system.

II.  Criticisms (continued)

B.  Proposed inßuence of rehearsal on LTS seemsB.  Proposed inßuence of rehearsal on LTS seems
incorrect  (Craik & Watkins, 1973)incorrect  (Craik & Watkins, 1973)

procedure:  procedure:  subjects listened a list of items, they were tosubjects listened a list of items, they were to
keep track of the last item that started with a keep track of the last item that started with a ÒÒggÓÓ

example: example: daughter, oil, riße, daughter, oil, riße, gardengarden, , graingrain, table, football,, table, football,
anchor, anchor, giraffegiraffe  . . .  . . .

gardengarden  i value i value = 1= 1
graingrain i value  i value = 4= 4
Will the word Will the word graingrain be better remembered on a Þnal be better remembered on a Þnal

memory test than the work memory test than the work gardengarden??

Craik & Watkins results:Craik & Watkins results:
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III.  The Levels of Processing
Framwork

(Craik & Lockhart, 1972)
A.  Continuum of ProcessingA.  Continuum of Processing

ShallowShallow:  surface, perceptual features:  surface, perceptual features

DeepDeep:  processed, meaningful interpretations:  processed, meaningful interpretations

B.  Memory traces are created by processing,B.  Memory traces are created by processing,
and trace persistence is a function of depth.and trace persistence is a function of depth.

i.e. deeper traces last longeri.e. deeper traces last longer

III.  LOP (cont)

C.  Two Types of ProcessingC.  Two Types of Processing
maintenance processingmaintenance processing:  holds information active at a:  holds information active at a

given level of analysis.  This has no effect on tracegiven level of analysis.  This has no effect on trace
persistence.persistence.

elaborative processingelaborative processing:  increases :  increases ÒÒdepthdepthÓÓ of analysis. of analysis.
This leads to longer lasting memory traces.This leads to longer lasting memory traces.

IV.  Supporting Evidence
A.  DemonstrationA.  Demonstration

B.  Craik & Tulving (1975)B.  Craik & Tulving (1975)

incidental memory task:incidental memory task:
casecase:  Is the word in capital letters?   TABLE:  Is the word in capital letters?   TABLE

rhymerhyme:  Does the word rhyme with WEIGHT?  crate:  Does the word rhyme with WEIGHT?  crate

sentencesentence:  Does the word Þt in the sentence::  Does the word Þt in the sentence:

                  ÒÒHe met a _____ in the street?He met a _____ in the street?ÓÓ   FRIEND   FRIEND

measured latencymeasured latency

measured recognition performancemeasured recognition performance



Craik & Tulving Results:
(reaction time)
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IV.  Supporting Evidence (cont)
C.  Is it just a matter of processing time?C.  Is it just a matter of processing time?

(Craik &  Tulving, Exp. 5)(Craik &  Tulving, Exp. 5)

Structural TaskStructural Task:  note pattern of consonant and vowels:  note pattern of consonant and vowels

e.g. e.g. ÒÒbrainbrainÓÓ = CCVVC = CCVVC

Semantic TaskSemantic Task:  does a word Þt in a sentence::  does a word Þt in a sentence:
e.g., e.g., ÒÒThe man threw a ball to the ______ (child).The man threw a ball to the ______ (child).ÓÓ  Yes  Yes

                                 Results:                                 Results:
Task           Task           Reaction TimeReaction Time RecognitionRecognition

StructuralStructural 1.70 sec1.70 sec .57.57

SemanticSemantic   .83 sec  .83 sec            . 82           . 82



V.  The trouble with levels

A.  Circularity of deÞnition:A.  Circularity of deÞnition:
Is there an index of depth of processing independent of memoryIs there an index of depth of processing independent of memory

performance?performance?

Greater Depth Better Memory

A.  Circularity of deÞnition:

Possible SolutionPossible Solution::  Kapur  Kapur,, Craik Craik, , TulvingTulving, Wilson,, Wilson,
Hoyle & Brown (1994)Hoyle & Brown (1994)

PET comparison of shallow and deep encodingPET comparison of shallow and deep encoding

Compared two encoding tasks:Compared two encoding tasks:

1) Does the word contain the letter _ ? (shallow)1) Does the word contain the letter _ ? (shallow)

2) Does the word represent something living? (deep)2) Does the word represent something living? (deep)

Deep task lead to increased activation of the left inferior
prefrontal cortex.



V.  The trouble with levels (cont)

B.  Transfer-Appropriate Processing:B.  Transfer-Appropriate Processing:
(Morris,(Morris, Bransford Bransford, and Franks, 1977), and Franks, 1977)

Two processing tasks:  semanticTwo processing tasks:  semantic vs vs. rhyme. rhyme

Two types of tests:Two types of tests:
standardstandard yes/no recognition (was the word on the list) yes/no recognition (was the word on the list)

rhyme test rhyme test (was a word that rhymed with _____ on the list)(was a word that rhymed with _____ on the list)

B.  Task Appropriate Processing:
results

Test
Encoding Task Standard  Rhyme

Semantic .83 .31
Rhyme .62 .49

Conclusion:  Memory performance is not just a function of
depth of processing, but depends on the match between
encoding processes and type of test.

V.  Conclusion:

Single memory or multiple memory models?Single memory or multiple memory models?

Issues:Issues:

A.  Serial Position CurveA.  Serial Position Curve

primacyprimacy                recencyrecency

Multi-store:Multi-store: increased rehearsalincreased rehearsal        sts       sts

LOP:LOP: increased elaboration increased elaboration        maintenance processing       maintenance processing

          Can be explained by both models          Can be explained by both models



B.  Clinical Evidence:B.  Clinical Evidence:
SpeciÞc brain damage leads to loss of speciÞcSpeciÞc brain damage leads to loss of speciÞc
memory systems:memory systems:

Supports a Supports a multi-store modelmulti-store model

C.  Rehearsal:C.  Rehearsal:
Rote rehearsal has little impact on delayed recall:Rote rehearsal has little impact on delayed recall:

Supports the distinction between maintenance andSupports the distinction between maintenance and
elaborative processing in the elaborative processing in the levels of processinglevels of processing
framework.framework.
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