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Atkinson & Shiffrin (1968) 3 Stage Model

Sensory registers Short-term memory
(STM)

Temporary Long-term memory

Environmental working memory (LTM)

input Auditory P Permanent
Control processes:

[ ]
Y Rehearsal
o

memory store

Retrieval strategies

Response output
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BARRICK ET.AL, (1975) RESULTS

90% accuracy in face and
name recognition after 34
years

80% accuracy for name
recognition after 48 years

40% accuracy for face
recognition after 48 years

60% accuracy for free
recall after |5 years

30% accuracy for free
recall after 30 years




Human Memory
|

Sensory
Memory

(< 1 sec)

I

Short-term Long-term
Memory Memory
(Working Memory) (life-time)
(<1 min) |
I l
Explicit Implicit
Memory Memory
(conscious) (unconscious)
Declarative Procedural
Memory Memory

(facts, events)

(skills, tasks)

|
Semantic

Memory

(facts, concepts)

|
Episodic
Memory

(events, experiences)
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CLIVE WEARING
THE MAN WITH 30-SECONDS MEMORY

On 27 March 1985, Clive Wearing,
contracted a virus that attacked his
central nervous system. Since this
point, he has been unable to store
new memories and to associate
memories effectively.

Because of damage to the
hippocampus, an area required to
transfer memories from short-term to
long-term memory, he is completely
unable to form lasting new memories
- his memory only lasts between 7
and 30 seconds.
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He spends every day 'waking up' every 20 seconds, 'restarting' his consciousness once the time
span of his short term memory elapses (about 30 seconds). During this time, he repeatedly
questions why has not seen a doctor, as he constantly believes he has only recently awoken from

a comatose state.

If engaged in discussion, Clive is able to provide answers to questions, but cannot stay in the flow
of conversation for longer than a few sentences. 25



CLIVE WEARING
THE MAN WITH 30-SECONDS MEMORY

He remembers little of his life before 1985. His love for his second wife Deborah, whom he married the
year prior to his illness, is undiminished. He greets her joyously every time they meet, either believing
he has not seen her in years or that they have never met before, even though she may have just left the
room to fetch a glass of water.
When he goes out dining with his wife, he can remember the name of the food (e.g. chicken); however
he cannot link it with taste, as he forgets what food he is eating by the time it has reached his mouth.
Wearing still recalls how to play the piano and conduct a choir - all this despite having no recollection
of having received a musical education. This is because his procedural memory was not damaged by
the virus.
In a diary provided by his caretakers, Wearing was encouraged to record his thoughts. Page after page
is filled with entries similar to the following:

8:31 AM: Now | am really, completely awake.

9:06 AM: Now | am perfectly, overwhelmingly awake.

9:34 AM: Now | am superlatively, actually awake.

Earlier entries are usually crossed out, since he forgets having made an entry within minutes

and dismisses the writings-he does not know how the entries were made or by whom, although

he does recognise his own writing.
Wearing can learn new practices and even a very few facts—not from episodic memory or encoding,
but by acquiring new procedural memories through repetition. 26
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LEVELS—OF—-PROCESSING FRAMEWORK

Level of Processing Basis for Processing Example
Physical Visually apparent features of the letfters Word:
Question:
Phonological Sound combinations associated with the Word:
letters (e.g., rhyming) Question:
Semantic Meaning of the word Word:
Question:

TABLE

ls the word written in capital lefters?

CAT
Does the word rhyme with “MAT"2

DAFFODIL
ls the word a type of plant?

A recognition test was given to see which type of

processing led to the best memory

31



Recognize

0.9 -
0.8 -
0.7 -
0.6 -
0.5 -
04 -
0.3 -
0.2 -
0.1 -

Craik & Tulving (1975) Results

Yes

Case
B Rhyme

B Sentence

No

Sentence Type




v 19 9 T ol (598

g (o0 83w0l (£l 1593 L) 355 &y gl ) 51457 3,15 3929 (59Tl (12 )5 (598 Jole

o 1 g1 398 LT 45k (w3 U stlinels 5,900 & 1y B 05l 3545 o sl Laingasl 31 g o9 & £l 5 gm0 53
a5 WidS Laduine Loaidgo;l a5 oWojly o> dd 0 i 1y (55910L 51 s XYL I o cijlw bad po 395 L cdd b WS 0
W (6591 3 et o XS (cod g | ST

W1 oo 395 BALS o gi 1y o Lidge;l a5 Wil oo ST W 2519 3590 45 (5591L FYL Zohw (yge 2 4 Lol

Dgad o0 (659100 pipe Gl 3,8 a4y Blaie a5 b jua tdliive Wil

95° W AU 51 4Bl (ylojlus (oollii 0)lga yb—3g5 [l pepiamd (g 8,192 jb-295 (51515 o 51 Sy y2 CS (19 o0
OleVb! 51 oa g i 1) 3lodgs s Loy o SleWb] o 3Blo (] by (Cuwlo omadems Oyl g (Wugd Oloo dga byl

65 10,5 50, 0l 543 &4 b0

WS O pod
33



v 19 9 T ol (598

313 55 (o 3,15 3929 ol I Calos 13 a5 (305 Hlows BIgad o) @ (W31 Tobw D92 e

Sl (M08 52 ) (6595 B p8 (6115 Sl (oo (ol Tobauw oS WIS o BT ol bRy I Sy
e (5315 455 ;b ) 5 Gres ok 9 (313 5 Bres Tobaw 51 (U T, OLEMB] Jig (5 ,Ie)
(22103,5 iy y25 SleMb

D,y15 3959 SileMb! 5,055 3590 43 IS a5 W lad ol o yleesw 5l S

O yod a8 S D sy A Cound WSS o0 22Wuw] A8 51 oS o Wad ]y ¢ sl s o (JUe (1
3,90 AT & (K (pal oy (o0 S5 & gl (00 (6% (5)lewdl o Wi pS (0 ) @ ]y (aliae
Sl (488 Jho) (8L lg Oluogad & dagi o1 (Sime BT (89 23,05 (5L (510 50
2900 yike 3y Nlas Sl ((2lime Clwogad gla ) Cluogad (o 1 (Jine o (13,5 50,

34



v 19 9 T ol (598

Al L1399 (13,5 30 s (5132 3 2]y £ 93 S (0 S

NS o0 19,5 30, ¢ w310 5 Ao Zohaw dloa 3l ] Cluoguad

obad bl by @, 5l cgg5 (nl Cunld 4395 G dau 093 352
(13,5 30 by 3 cCunwl AliSls 3> g 5185 gl oS pasbas b ags 2
D3ld e

3,5 03wl 350815 93 52 51 yige (g 5lwdls 5132 Blg (0

35



MANDLER AND RITCHEY (1977)

(b)

When people
see a picture,
they attend to
and remember
best those
aspects that
they consider

meaningful.
36
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WORKING MEMORY

Central Executive l

A

Phonological Subvocal
Storage Rehearsal

Y

<> Episodic Buffer <««—>» | Visuospatial Sketchpad I

Verbal Information I Long-Term Memory I Visual Information

Phonological Loop
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Semantic Memory

General knowledge
Facts, definitions, historical dates

Episodic Memory

Event memories (first day at school, 6th birthday)

Procedural Memory

Memories on how to do something (skiing, biking, tying your shoe)
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Memory

TN

Declarative

N\

Semantic
(facts)

Episodic
(events)
Procedural
skills (e.g.,
motor, perceptual,
cognitive)

Nondeclarative

Priming
(perceptual,
semantic)

Conditioning

Nonassociative
(habituation,
sensitization)
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© Iepher/Photo Researchers, Inc.

© (NRI/Photofake.

NORMAL DEMENTIA

BRAIN METHIONINE METABOLISM
—_—

S.N.F.J. ORSAY

© (NR/Phofotoke

(c)

Figure 5.10 The Brain with and without Alzheimer’s.

Brain scans of (a) a normal individual and (b) an individual with early-stage Alzheimer’s. You
can see the atrophy (black space) in the brain of the Alzheimer’s patient (b) compared with
the healthy person (a). Image (c) depicts PET scans of an individual with late-stage Alzheimer’s
and a healthy person. The metabolism in the healthy brain is much more pronounced. As the
disease progresses, cognitive activity in the brain associated with memory function decreases.
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