Viemory

To understand at all how: human
Peings operate, It Is necessany. to
consider how: Information, knewledge,
and past experiences are stored anad
ietreved for use. TThus, memaory. IS of
cruciallimperitance as a psycholegical
Process




Three Processes

Acguisition or Encoding

Information is processed and encoded: into the nervous, system as
a memory trace

Retention
Information Is stored for later use
Retrieval

= [nformation Is found and' breught to censciousness for use
= TWwo types

= Recall

= Recognition

Note that memory can fail In any of the three pProcesses




Three VMemory Stages

Many investigators believe that information placed in
memory passes through three successive memory
systems that hold information for varying lengths of time

= Sensory registers
= Short-term memory (STM)

= | ong-term memory (L TM)

A good example of this approachiis Atkinsen & Shiffrin’s
Modal Model off Memory




Atkinson and Shiffrin's Modal Model of Memory
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Sensory Registers

= The initial stage of memory seems to
Involve several sensory registers which
have these characteristics:
= | ange capacity.
= Hold information in relatively unprecessed
fiorm

= Only hold infermation fer a very shert time: a
few seconds (echo) or a fraction of a second
(lcon)




George Spening’s Experiments

= Sperling’s experiments provided seme: of
the classic evidence regarding
characteristics of the visual sensory.
iegister (the icon)

= [He presented subjects with a very: brief (50
MS) ExXPOSsUre to a matrix of letters




Spening (1960) Sensory Memory.
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Spening (1960) Sensory Memory.
EXxperiments

Whole Report Procedure

Result

4 — 5 letters recalled F E
on average
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Spening (1960) Sensory Memory.
EXxperiments

Partial Report Procedure

Display.
50 milliseconds F E

Report filem target

P
Signall target rew

after display. D T O

iOW M V Q




Spening (1960) Sensory Memory.
EXxperiments

Partial Report Procedure
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Spening (1960) Sensory Memory.
EXxperiments

Partial Report Procedure

Result
3 out of possible 4 F E
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Results from Sperling’s Experiments
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Spenring’'s Reasoning

If-a persen’s earlier performance in the whole report
procedure indicated that they only perceived
approximately 4 or 5 letters (<50%) then people should
pe able to name in the partial report procedure only.
about 50% of the letters correctly

Actually, they were able to report a much higher
percentage

Eurthermore the longer the delay between stimults and
tone the lower the percentage until after about 1 second
it was back torabout 50%

Speriing concluded that there must be a nearly total
storage register for visual infermation that lasts for only a
Very: short time: (second or se)—al sert of visual Image
that the sukject cani almest read infermation moen, hut

Which decays venry: rapialy,
TThat register Is usually called the: icon




Other Sensory Register FEindings

Other experiments on other sensory modalities,
such as audition, have found evidence for
similar sensory registers (e.g., the echo)

The echo differs fromithe icon in that It lasts
longer (approximately 4 seconds as opposed to
1 second)

Most Investigators believe that sensory registers
nold essentially’ Unanalyzed or Unprocessea
Infermation, I.€., the infermation IS nol
[ecognizeadias a letter or vowel;, etc. Only. arter
further precessing are such characterstics
iecognizec

Note alseithe phenomenon efi eIdetic Imageny.




Eidetic Imagery

sEidetic Imagery Is the
ability to retain an
accurate, detailed visual
Image of a complex scene
or pattern (sometimes
popularly knewn as
phoetographic memory) or
the ability, possessed by a
minority ofi people; to ‘see’
an Image that Is an exact
copy. ofi the originall sensory.
experience.

s\I\/e can test to see Ifi you
POSSESS eldetic Imagery.
Study the picture for 30
Seconds.

8.1 Test picture for study of eidetic
imagery  This picture from Alice in Won-
derland was shown for half a minute to ele-
mentary schoolchildren, a few of whom seemed
to have an eidetic image of it. (Illustration by
Marjorie Torrey)




Eidetic Imageny: Trest

=Can yeu count the number of stripes on the cat’s tail? The number of
flowers on the highest stem? If you possess eidetic imagery you should
be able to answer such guestions.

=\/ery few children (< 5%) are capable of eidetic iImagery, and the
percentage Is even smaller in adults. It has been suggested that the
difference between adults and children occurs because children have
less developed verbal and semantic systems, and so rely more on
Imagery.

=Such examples of “photegraphic memory” are often associated with
“savants” (people who are severely limited in most abilities but have
extraerdinary ability in a limited domain) ratier than memory experts,
whose skills usually lies in erganizing| their memaories rather than eidetic
IMages.

=Normal cegnitionis asseciated with tihe ability to extract important
details while ignoerng most efiwhat Is perceived. This abstraction IS
adaptive as It aveids overloading the limited capacity: of thought.




An Adult Eldetiker

TThe most famoeus adult “‘eidetiker’ was a woman: named “Elizabeth,” whe was
studied and written:about by Charles F. Stremeyer in 1970. She was an; artist
and teacher at Harvard who could mentally project detailed and' exact images
onto her canvas and was even able to move her eyes about to Inspect the
Image while the image stayed still. She could also reproduce poems in a
foreign language years after having seen: the eriginal printed page.

In Stromeyer's tests on her abilities, “Elizabeth” was presented withra 10,000-
dot stereogram pattern to one eye for a specified length of time and then was
asked to superimpose her eidetic Image onto anether pattern presented to her
other eye. She was able to perferm this task with great ease and could see
depth and figures in these patterns. Non-eidetikers needa stereescope to
perfierm this feat.

“Elizabeth” was also capable of projecting her eidetic images onto: other
Images, often ohscuring| the actual image. Her eidetic images were capable of
after-images and movement after-effiects just like that ofi actual visual stimulus,
and she is even repoeried to have been able to see a 10-second section ofi a
movie in complete eidetic detail.

IHer only censtraint was that she had te move er eyes torscan amn eldetic

Image and generally woeuld create the image In Sections rather than as a whele.

Alse, “Elizabeth's images did not just fade, but instead would dim and break

apart piece by piece. In any case, “Elizabeth™ Is the enly one of her kind. Since

Lhe pL:cinczétion Off StHEMEYEN 'S Paper, N other adult eidetiker: of her caliver hias
een feund.

http://pages.slc.edu/~ebj/minds/student_pages/sally-jane/Elizabeth.html




Shoert-Termiand [Long-Term
Viemory

= \any psycholegists have adopted the
theony that there are basically two memory
systems (over and above the sensory.
riegisters): short-term memory (STM) and

long-term memory. (L 1TVI)

= e twormemory: stores differin
= Duration of experience
= Capacity.
= Processing




Characteristics of STV

Information that Is attended to arrives in a temporary store
called short-term or working memory. The more recent
term "working memory" is intended to convey the idea that
Information here Is available for further processing. In
general information in working memory is information you
are conscious of and can work with.

Duration: Events in STM are experienced as presently
OCCUrring or being perceived, e.g., after the last word in a
sentence, previeus werds are still beingl perceived as: in
the present. About 18 to 20 seconds (Peterson &
Peterson, 1959)

Processing: To hold information in STM, It is often
encoded verbally, although other strategies may also be
used such as visualization. These strategies make it
possible to "rehearse" the information.

Capacity: About 7 plus or minus 2 "chunks" of information
(Miller, 1956)




Characteristics ofi LT

= | ong-term memory.Is the relatively permanent memory.
store In which you: hold information even When you are
no lenger attending to it. Infermation held in' LTM' s not
represented as patterns of neural activity  (as.in- STM),
but rather as changes In brain wiring--in the
‘conductivity” of existing synapses, and: in the formation
new synapses and destruction of old ones. Storing
Infermation inf LTM IS analogous to a computer writing

Information out to Its hard drive, or te a tape recorder
Writing patterns of magnetization onte tape to recorad
music. The recerding process is called storage and the
"elayback" process, retrievall. Here are seme properties
off LTIM:

Duration: Up to a lifetime

Processing: Informationiis organized according to
meaning and s assoclatively linked

m Capacity: Virually: unlimited




Processing Diffierences Between
STMand LTM

= There are a number of experiments
looking at the Kinds ofi errers subjects
make Infmemory experiments

= In STV experiments subjects tend: to. make

acoustic confusions, I.e., confusing words that
sound alike; e.qg., bat, cat, rat

= i LTM expernments subjects tend te make
semantic confusions, I.e., Confusing Worads
that have similar meanings, e.q., littie, small,
110)Y




Peterson & Peterson Studies

= Peterson & Peterson (1958) got their subjects to read series of three
consonants (e.g., CJK). As soon as they had read them they had to
start counting backwards in threes from a three-digit number they.
were given. This prevented them from rehearsing the material they
were trying to remember. After a period of between 3 and 18 seconds,
they were asked to recall the consonants. As the graph shows, recall
drops offi very sharply as the information decays without active
attention. Forgetting may be due to either decay or interference, or
both—probably: both
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At a retention interval of 3 seconds,
recall was down to a probability of
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Eree Recall Expernments

" Class demonstration — Free recall




Seral Position Effects
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Figure 3.8 Serial positions curves showing the proportion of items
recalled correctly in a free recall test as a function of input position
for three different list lengths.  Source: Data from Murdock (1962).

" |n free recall, more items are
recalled from start and end of
ISt
First items recalled tend to
be from the end of the study
ISt
Modal model explanation for
the primacy effect:

Early items can be rehearsed
more often > more likely te be
transferred to long-term
MEemory

Modal moedel explanation for
the recency eflect:

lLast items of list ane still in
short-term memaory. = they can
e read out easily frem short-
term memaory.
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Sternbpergrs Short Trerm Memory.
Search Paradigm

How: are items retrieved or searched for intSTM?

Subjects are presented with a short list of letters which
could contain as many as 7 letters, theni presented with a
single stimulus (probe) letter and asked to indicate
Whether the target was one of the letters on the list

Tordo this, S’s must compare the prebe with each item in
the target list and see if: there Is a match

Do S’sicompare the probe withiall the target letters at
once (In parallel) or with eachiletter sequentially
(serially)?

arget Set (set size




Parallel Model
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Sernal Self-Trerminating Model
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Sernal Exnaustive Model
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Model Predictions for RT’S

e Yes, No
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Sternberg Paradigm Results &
Implications

Actual results show upward sloping line with; a slope of
about 35 milliseconds (ms), supporting the serial
exhaustive model and indicating that It takes about 35
MS to compare the probe letter with each additional letter
In the target list (I.e., speed of comparisons in STM' IS
about 25-30 comparisens/second)

INote that the exnaustive process IS counterintuitive;
Introspection Is net a good guide torwhat's geing; en with
MEMOrY ProCEesses

This kind ofi experiment lllustrates a type of experiment
commonly. carried out In cognitive psychoelogy

INoOte the: Use of simple: RF to diagnose: subtle distinctions
N MEMOGKY PrOCESSES

Fhe computer programi metaphor IS also a Very common
appreach te studying memery and other cognitive
PIrOCESSES




Retrograde & Anterograde

Amnesia

= The distinction between STM and LTM Is also suggested
by the well known phenomena of retrograde and
anterograde amnesia

= Anterograde (ferward) amnesia: Due to lesion in the
hippecampal area or Korsakofi’s syndreme. (in
alcoholics). Subject has very good memory: of events

prier te lesion and an intact STM, but Is unable te
transfer new. information from STM into, LTM SO that the
new. infermation; Is cempletely: lost as seon as it leaves
STM

Retrograde (backward) amnesia: After some: kind of
INjuRy the subject leses memery. fier Seme peried prior te
the aceident. Gradually, memonry: may. rieturn, usually
earliest memeries; first, but memery. for events just prox
10 the accident ane tetally’ Wiped out




Trace Consolidation

Some theorists have argued for the trace consolidation
hypothesis to explain how: items get transferred from
STMto LTM

Consolidation Is the process Whereby a new memory.
trace undergoes a gradual chemicallchange. that fixes it
firmly: In memory.

For this consolidation to take place, the trace must
lemain undisturbed for awhile

In'fact, seme evidence suggests that much of this
pProcess takes place during sleep

Injuries could prevent consolidation; By disturbing the
Uncensolidated trace (In retrograde amnesia) or by,
destroying the mechanism for censoelidation (assoclated
Withi thhe hippecampus) entirely (In anteregrade ammnesia)




Memory and Assoeciation

= Much early work and even much current work on
memory Is closely tied to associationist ideas
(Aristotle, Locke, Berkeley)

" Assoclationists see the notion of connection or
link or association between ideas or events as a
crucial compoenent in explaining memory.

= Things paired together frequently hecome
assoclated or linked with one anoether so that
WhHEn one IS presented as; a stimulus the ether Is
evoeked




Early: Memory Research

= Ephbinghaus in 1885 conducted seme of the first
experimental studies on memory

= He used himselfias a subject required himself to learn
(successfully recite) 420 lists of 16 nonsense syllables
(e.g., Jik) each (chosen since they were assumed to
have no prier associations)

= He found:
= Repetition facilitates memory

= Memory declines as a function of time (and most rapidly
iImmediately after learning - forgetting curve)

m fSavings” — reduction i trials needed to relearn a list
= Discovered the serial pesition effect (items at beginning and
end of a a list are more readily recalled)
= His werk IS an example of the application of
associationist Ideas; te studying memony, and his well
Knoewn fergetting curve has stood! the test ofi time




Ebbinghaus Forgetting Curve
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Organization and: Menory.

= The associationist approach may be
contrasted with the Gestalt or
organizationist analysis of memory, Which
argues that organization of material is key
[0 understanding how: memory: Woerks

= Both approaches have contributed much
[0 Understanding Mmemen/

= Example: Classroem| paired asseciates
iecall task




Organization & Chunking

Using Imagery helps memory because. It
organizes information

Things that are well organized are much more
easily remembered

Example: Consider the following sequence
= EBIC JAIB MTWA

= |s |t easier to remember that seguence or the
fellowing?

= FBI CIA IBM TWA
\Wheni people can organize the materallinto

units or chunks the chunks can be remembered
as theugh they were individual items




Chunking

Chunks may. be words or phrases or any higher order
units that tend to be recalled or forgotten as units

Example: Gordon Bower carried out a well known study.
In-which subjects’ task was torassociate several pictures,
e.q., a flag, a doll, and a chair

When S’s were shown flag, dell & chalr pictures along
side one another they were much;less likely to
iemember the association between the three than when
they were shewn a picture of the dollhelding the flag
Sitting on the chair

TThings get stored in LTIV by active organizatien of the
material, semetimes; even te the point that the material Is
substantlally changed by the erganizational structure
Impoesed on it

Best way to remember material you've readior learned in
d COUISEe! IS to organize it—understand its; natural
erganization er IMPose Your 6Wn erganization; en I,
make an outline, etc.




Mnemonic Devices

Mnemonic devices developed over the centuries have been used
organization to aid memory.
Method of loci (Cicero): Visualize each item to be remembered in
some separate spatial location, e.g., In different rooms of your
house, then mentally go threugh the house and ‘see’ what's in each
[eem
Peg method: First memorize a simple rhyme like ‘One—bun, two-
shoe, three-tree, etc.” These serve as ‘mental pegs.” The subject
then forms a mental Image of the appropriate object, say, shoe,’
andi the to-be-remembered item in some unusual combination
Mnemonic acrenyms are veny powerful and rely: en chunking

= Roy G. Biv.— coelers ofi the spectrum

= EGBDFE - lines of the treble clef:

= ACEG — spaces ofi the hass clef

= efc.




Forgetting from LTV

= |’'s Important to note that failure to

remember or misremembering could eceur
as a result of faillure at any one of the
stages of memory: acguisition (encoding),
ietention, or retreval

" [nfermation might net get enceded inte LTIV

= Something might happen tor the memory. eVer

time
= One might simply be: unakle to retreve. i




Which IS the real penny?

Iihe fact that people have a good deal ofi difficulty
picking out the right picture despite leads, of
experience with pennies Is prebably a result of
encoding raiure




Eive Hypotheses to Explain
Forgetting

= Trace decay

" |nterference

" Trace transformation

= Repression

m | 0SS 0Of aceess or retrieval failure




Tfrace Decay

= This Is the Idea that memory. traces tend to fade away.
over time just as unused muscles tend to atrophy.

= This cannot be the whole explanation because many.
studies shoew that what happens In the interval between
encoding and recall matters a lot

Example: Trace decay theory would imply: that after
learning a word list, whether ene: slept or engaged:in
activity for, say, 4 heurs weuld not affect recall of the list
pPecause trace decay Is only time-dependent. However,
iecall Is much better after 4 hours of sleep than after 4
AOUKS efi activity, suggesting| that semething ether than
lrace decay accounts for the difference




Interference

= _Any Information learned may. interfere with—ana
be interfered with by—everything else you learn

= Retroactive interference: New: learning interferes with
the recall of old infermation

= Proactive Interference: Prior learning interferes with
the learning or acquisition of new: infermation

= Also, the more similar the new material Is to the
old, the more Interference

= There Is much evidence to support interference
as Important in forgetting, but the theory deesn't
account for the fergetting ofi highly: novel material
oVer time




Trace Transformation

= The fact that memory is an active
Organizing; process means that iformation
that Is stored may: be distorted or
transfiormed ever time in some way, So that
It IS norlenger faithful ter the eriginal

= = xamples
= | oftus” wWerk en eyewitness testimony/
= Bartlett’s classic studies on remembering




Eyewitness Testinmony

= Actively researnched since turn of century. Much recent
work done by Loftus and colleagues

= The results of this research can have big implications
for legal systems; there are several journals dedicated to
ISSUES concerning psychology and the law

= |n eyewitness researnch subjects typically: view: pictures,

Or a video, or even an enacted ‘crime,” and their memeory
for detaills of the the event are subsequently assessed




Effect of Misleading Questions

Loftus (1975): Subjects viewed: film of car accident

Group A was asked, “How fast was the car going when it
passed the barn?”

Group B was asked, “How fast was the car geing?”
Question: “Did youi actually see a barn in the film?*

>20% of Greup A respoend “Yes”
< 3% ofi Group B respond “Yes:”

Misleading| pest-event information can leadi te fialse
Memeries




Subtle Differences inWording of
Questions Can Affect Memory

= | oftus & Palmer (1974)

Ss watched film of crash.

Some Ss given questionnaire asking, “How fast were the cars
going when they smashed into each other?”

Others were asked, “How fast were the cars going when they hit
each other?”

1 Week [Later, Ss were asked:
Did you see any broken Glass?
Smash; Hit
YES 16 I/
N@ 34 43




Bartlett's ‘War of the Ghosts’

For ene experiment, Bartlett presented his subjects (adults) with a story and had them recall'it later.

“The War of Ghosts"

One night two young men from Egulac went down to the river to hunt seals and while they were
there it became foggy and calm. Then they heard war-cries, and they thought: “Maybe this is a
war-party.” They escaped to the shore, and hid behind a log. Now canoes came up, and they
heard the noise of paddles, and saw one canoe coming up to them. There were five men in the
canoe, and they said: “What do you think? We wish to take you along. We are going up the
river to make war on the people.”

One of the young menisaid, “I have no arrows."
"Arrows are in the canoe,"” they said.

“ will not go along. I might be killed. My relatives do not knew where | have gone. But you,” he said
turning to the other, “may go with them."

So one of the young men went, but the ether returned home.

And the warrors went on up the river te a town on the other side of Kalama. The people came
down te the water and they began te fight, and many were killed. But presently the yeung man
heard one of the warriors say, “Quick, let us ge heme: that Indian has been hit.* New: he
thought: “Oh,, they are ghests.” He did not feel sick, but they said he had been shot.

So the canees went back te Egulac and the young man went ashore to his heuse and made a fire.
And he told everybedy and said: “Behold | accompanied the ghests, and we went te fight. Many.
off eur; fellows were killed, and many of these whe attacked us were killed. They: said | was hit,
and | did net feel sick.*

He teld it all, and then' he became guiet. When the sun rese he fellldewn. Semething black came
out of his mouth. His face hecame conterted. TThe people jumped up andi cried:

He was dead.




Bartlett’'s Results

= Bartlett found that different subjects recalled the passage
In thelr ewn characteristic way. He also detected a
number of consistent tendencies:

= The passages always became shorter, tended to become more
coherent, and: to fit inmoere clesely with the subject’'s ewn
viewpoint

TThe subject often selected certain features of the passage and
used these to anchor the whole story.

= detall was often changed so as to become more familiar

Bartlett alse elbsernved that In the process, of
remembering a passage, the first thing the subject tends
1o recall is his attitude: tewards It

What you remember Is driven to some extent by your
emotional commitment and response o) the event




Bottom Line

= Bartlett’s and Loftus” work show. that the
active organizing character ofi the memaory
Process can often produce changes in the
Infermation that Is stored so that It IS ne
longer faithful te the eriginal




Repression

The Idea underlying repression Is that forgetting IS not an
automatic process over which the individual has no
control

Freud argued that things that are very disturbing to us or
threatening are likely to be driven out of consciousness

Repression proetects us frem unacceptable or painful
Information

Tfhere Is a good deal ofi contreversy surrounding the
claim by some psychotheraplsts that therapy enables
SOMe Subjects to ‘recever’ repressed memories of
childhoed abuse

e main problem Is that a numier: ofi studies have
shewn that It Is guite easy. te produce false memones

TihIs IS a curent topic of much dehate




. oss of Access or Retrieval Fallure

= Changes In retrieval cues over time make it
difficult for information to be retrieved

= Example: Certain childhoed memaories have
peen mostly forgotten, but when an appropriate
ietrievall cue Is presented, e.g., an old diary or
photo album, a huge floed of eld memories
peceme available

= Note: Each theory of fiergetting can account for
SOme aspects of forgetting, but not all




