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Cognitive Psychology

Lecture # 6

PSYC230

Review

Large capacity, brief duration memory

Sensory Register

Backward masking experiments showed
two stages of icon representation

Iconic Memory

Echoic Memory
Similar to Iconic memory with partial report
and masking effects, but trace lasts longer

Direct measures = visible persistence
Indirect measures = informational persistence

Echoic memory is not stored pre-categorically

Last Time...

Memory Duration Experiments

Peterson & Peterson (USA)
Brown (UK)Ebbinghaus (Ger)
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Different curves of forgetting
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Luria’s “Mind of a mnemonist”

After 3 minutes study, S could recall 
long strings of words or digits 

in any order, as long as he wished,
with no errors

Meanwhile, in Russia ...

Studied a young man,   “S” 
who appeared to have almost no 

curve of forgetting

S could recall them perfectly for 15 years!

Luria’s memory task was different 
than the one used by Ebbinghaus, 

Brown, & the Petersons

S could practice the words any 
way he wished

S was apparently using imagery to remember
converting words and digits into images

Synaesthesia: converting from one sense 
modalility to another
S did this automatically

“What a crumbly yellow voice you have”

Were these different curves of 
forgetting due to:

different kinds of memories?

different experimental conditions?
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Types of memory tests
Recognition

Serial recall
Ordered lists of items: telephone numbers,

“to-do” lists, procedures

Multiple choice questions
Cued recall

Paired associates:  time - city, time
“bat”“fill-in” questions, blind as a ………

“city”

Free recall
List recalled in any order, or

questions with no cue:  Name the “7 seas”

Many experiments were conducted 
with the recall and recognition memory tasks

The type of task makes a difference...

Recognition tasks are easiest,

Serial recall is hardest

Free recall seems to be easier than cued recall 
(depending on the cue)

Different tasks provided evidence for  
different types of memory effects

PRIMACY EFFECT

RECENCY EFFECT
REPETITION/REHEARSAL EFFECT

DISTINCTIVENESS EFFECT

SEMANTIC ORGANIZATION EFFECT

“FALSE MEMORY” EFFECT

Researchers documented a wide range of
memory effects

7 items (  2)+_
George Miller (1956)

Doesn't matter what the items are
you've got 7 to work with!

Memory Span Experiments

Capacity of STM is

Researchers began mapping out how 
STM worked

Short-Term Memory Scanning
Saul Sternberg (1966)

Serial exhaustive search of STM

(Found in both serial recall & free 
recall tasks)

Serial Position Effect 
evidence that STM & LTM are 

separate memory systems
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Serial Position Effect 
evidence that STM & LTM are 

separate memory systems
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no recency effect

primacy effect

Delay the recall test (or add an interference 
task for 20 sec) no recency effect
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Serial Position Effect 
evidence that STM & LTM are 

separate memory systems
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Speed up the trials (and limit amount of 
rehearsal in STM) no primacy effect

AKA the “buffer model”

Atkinson & Shiffrin’s (1968)
Three Store Model of Memory

Three different memory stores with information 
flowing between them

short-term
memory long-term

memory
sensory
register

storage

retrieval

attention

Neuropsychological Evidence
Classic Case of H. M. (Henry M) 

Epileptic, increasing severity of seizures from 10 until 
late 20s (time of surgery).  To control his seizures, 

Dr William Scoville performed a bilateral resection of 
the temporal lobes, effectively removing the 

hippocampus, amygdala, and medial temporal cortex
20 months after surgery, psychological evaluation 

revealed surprisingly profound memory deficit

“Right now I’m wondering, have I done or said 
something amiss?  You see, at this moment everything 
looks unclear to me, but what happened just before?  

That’s what worries me.  It’s like waking from a 
dream; I just don’t remember.”

Neuropsychological Evidence

HM’s Long-Term Memory was disrupted
anterograde amnesia (unable to remember 

events shortly after they happened) and 
retrograde amnesia for memories that occurred 

up to a few years prior to his operation.

STM capacity was still 7 items
No disruption of Short-Term Memory

Classic Case of H. M. (Henry M) 

Studied over many years by Dr Brenda Milner,
HM never recognised her, introduced himself

at every meeting.

Henry currently lives in a nursing home in Hartford and still 
travels occasionally to MIT for memory testing. He enjoys 
doing crossword puzzles and watching detective shows on 

television. His life is peaceful, if not completely happy. 
He worries often that he has done something wrong, and it is 
not possible for him to make any real friends since he cannot 

remember a person from ten minutes to the next. 

Classic Case of H. M. (Henry M) 

When walking down the corridor at MIT with Henry, Dr. 
Suzanne Corkin made the usual kind of small talk. 

"Do you know where you are, Henry?" 
Henry grinned. "Why, of course. I'm at MIT!" 

Dr. Corkin was a bit surprised. "How do you know that?" 
Henry laughed & pointed to a student nearby with a large 
M-I-T on his sweatshirt. "Got ya that time!" Henry said. 

Mainly, though, he leads a life of quiet confusion, never 
knowing exactly how old he is (he guesses maybe thirty and is 
always surprised by his reflection in the mirror) and reliving 

his grief over the death of his mother every time he hears 
about it. Though he does not recall his operation, he knows 

that there is something wrong with his memory and has 
adopted a philosophical stance on his problems: "It does get 
me upset, but I always say to myself, what is to be is to be. 

That's the way I always figure it now." 

Classic Case of H. M. (Henry M) 

Evidence for separate STM and LTM  systems; 
a physiological dissociation

Memory's Ghost: The Strange Tale of Mr. M. 
and the Nature of Memory, by Philip Hilts
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The traditional view of STM
(Primary memory)

Maintenance rehearsal -- repetition keeps info 
in STM and helps to transfer it to LTM

A limited capacity memory “buffer”

Full awareness of contents
but STM search is automatic 

7 (  2) discrete items+_

The longer information stays in the STM
buffer, the better the storage in LTM

A very tidy system!!

If only we could make these last few 
pieces of data fit…..

The Three Store Model

short-term
memory long-term

memory
sensory
register

storage

retrieval

attention

Preconscious processing

Meaningfulness effects

Modality effects
Implicit procedural memories

Look at these problems one at a time

Preconscious processing
Flanker effect
Priming effect
Ironic effects

Subliminal messages

Preconscious processing

How did the information get into 
LTM without us being aware of it?

Shiffrin’s Active Trace Model (1976)

ECT studies and sleep studies tended to confirm the 
idea of active traces

short-term 
memory

long-term
memory

sensory
register

storage

retrieval

attention

Active Trace Theories

The Organisation of Behaviour
Donald O. Hebb

(Colleague of Lashley)

Reverberations of neural activity 
store information for short periods

Strengthening of connections 
between activated neurons store 
information over the long term 

(Hebbian Learning)

“Let us assume that the persistence or repetition 
of a reverberatory activity (or ‘trace’) tends to
induce lasting cellular changes that add to its 

stability… When an axon of cell A is near
enough to excite cell B and repeatedly or

persistently takes part in firing it, some growth
process or metabolic change takes place in one
or both cells such that A’s efficiency, as one of

the cells firing B, is increased.”
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Modality Effects in STM

A list of short words is easier to
recall than a list of long words

Memory span = all the words
subjects could say in 2 sec

not  7    2    +_

Seven 1 or 2 syllable words
Six 3 syllable words

Three or four short phrases
Three longer phrases

Word Length Effect

recency effect
primacy effect
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An unusual or highlighted item 
in a list is recalled better

(Release from proactive interference)

Modality Effects in STM

Phonological Similarity Effect 
Words in a list that rhyme cause greater interference

How do we memorise skilled actions
and how are we able to execute them,

automatically, without awareness?

Implicit Procedural Memories

Bringing them into STM (making them explicit 
actually interferes with the memory!

How to:  ride a bicycle, play the 
piano, sign your name, etc

Levels of Processing Framework

Differences between STM and LTM are due to 
different rehearsal strategies, not different 

memory systems
Maintenance rehearsal => fragile 

STM
Elaborative rehearsal => stronger LTM

Craik & Lockhart (1972)

Working Memory

No such thing as STM
Working memory is the most recently 

activated portion(s) of LTM

Baddeley & Hitch (1974)

LTM
WMWM

Working Memory
Working memory made up of three components:

articulatory loop – 2 sec phonological loop
visuo-spatial scratch pad

central executive decides best strategy to use

LTM

articulatory
loop

visuo-spatial 
scratch pad

central executive



6

There were a few problems with Baddeley & Hitch's 
model of Working Memory

No Phonological Similarity Effect for 
visually presented words

Little retroactive or proactive interference 
between visual and spatial information

No Word Length Effect for visually 
presented words (vs. auditory presentation)

Articulatory Suppression Studies: repeat 
“the, the, the,…” while memorising a word list

Working Memory Working Memory
articulatory loop divided into phonological store 

(2 sec loop) & articulatory control process
visuo-spatial scratch pad divided into sketch pad 

(images) and spatial codes

visuo-spatial 
scratch pad

central executive

spatial 
codes

visual 
codesauditory

phonological
store

visual

articulatory
control
process

but still a few problems for 
Working Memory

Baddeley & Hitch’s approach explains 
more of the research findings than 

the old 3-store model

Divided attention experiments:  Is there 
more than one central executive?
Implicit procedural memories:  How do 

automatic motor programs work, and why 
does awareness interfere?

Meaningfulness effects:  Why are some 
types of stimuli easier to remember?

short-term
memory long-term

memory
sensory
register

storage

retrieval

attention

The concept of short-term memory, 
and in fact the whole 3-store model

Short-term memory as workbench with
room for 7   2 items wasn't capturing all 

the research findings! 
+ -

As more and more evidence mounted,

Summary -- STM

was abandoned!

Working memory may
be that portion of LTM most

recently activated

Could be images, sounds, meanings,
motor memory, or whatever

There is a limit on how much
of LTM can be active

Procedural LTM
scripts & schemas

Declarative LTM
Episodic Semantic

Questions?


