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Memory: Storage 

Information Processing 

Sensory Store Short Term 
Memory 

Long Term 
Memory 

Pattern Recognition 

Rehearsal 

Selective 
Attention 

Stages 

Control processes 

Encoding 

Retrieval 

Decayed Ignored 

Function of Sensory Memory 

•  Time for pattern recognition 
•  Functioning in an ever-changing 

environment 
•  Selection of important stimuli for further 

processing 
•  Integrate fragments of a stimulus into a 

single, unitary perception 
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Sensory Memory: Integration 

•  Eye movement  
– Saccade: Quick, jerky movement of eyes from 

one spot in the visual display to another 
– Saccadic suppression: The dimming of visual 

information during a saccade 
•  Sensory store holds a trace of the previous 

image  
– Provides us with a smooth, continuous 

perception of our environment 

Sensory Store Systems 

•  Iconic memory: visual sensory store 

•  Echoic memory: auditory sensory store 

•  Haptic memory: tactile sensory store 

Sensory Store: Discovery 

•  Ph.D. dissertation of a Harvard graduate student  
–  George Sperling (1960) 

•  Interested in the amount of information we can encode (or 
store) in a single, brief glance at a set of stimuli. 

X   B   S   T  
D   H   M   G 
R   L   W   C 

Report Identity and 
Location of every item 
in the display 

Stimulus presented 
for 50 msec (.50 sec) 
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Whole Report Procedure 

X    B    S    T  
D   H    M    G 
R   L    W    C  

Presentation of Display 

Display Off 
Report the identity and location 
of ALL the items in the display 

Subject generally report about 4 items in display 

REPORT 

.50 sec 

Partial Report Procedure 

X    B    S    T  
D   H    M    G 
R   L    W    C 

TONE 
(high,mid,low) 

REPORT 

Presentation of Display 

Report the identity of the items  
in the row cued by the display 

Display off - Tone plays 

Sensory Memory Duration  

•  Fading suggested short 
duration 

•  Varied interval between 
display and tone 

•  Partial report advantage  
–  drastically reduced by .3 

seconds of delay  
–  eliminated by 1 second of 

delay 
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Why are we unaware of sensory 
store? 

•  Experimental Paradigm 
– Rarely in a partial report situation  

•  Perception 
– Unable to differentiate objects in iconic 

memory from those in the environment 
•  Subjects reported seeing display 150 msec after 

termination 

Sensory Memory Code 

•  Precategorical/veridical  
– An exact reproduction of the stimulus event as 

revealed by the sense organs 
–  Includes physical features such as size, color, 

shape, spatial location.   
•  Partial report cues used to determine 

sensory memory code 
– Semantic cues don’t work 

Cues for the Partial Report Task 

A    F    W    D 

O    B    Z    R 

P    M    T    L 

Position 

A    F    W    D 

O    B    Z    R 

P    M    T    L 

Color 

Numbers 

A    F    4    3 

1    B    Z    R 

P    M    9    L 

Letters 

A    F    4    3 

1    B    Z    R 

P   M    9    L 

Size 

A    F    W    D 

O    B     Z    R 

P    M    T    L 

A    F    4    3 

1     B    Z    R 

P    M    9    L 

Underline 
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Masking 

•  Partial report cue 
– Circle item 
– Circle destroyed memory trace 

•  Any stimulus presented in same position as 
original stimulus destroys trace 

•  Backward masking 

Short Term Memory 

•  Capacity of short term memory  
•  Duration of short term memory  
•  Nature of information stored in short term 

memory (encoding) 

Duration of Short Term Memory 

•  How long does information stored in STM 
last? 

•  Rehearsal 
– Keeps information active 
–  Indefinite duration 

•  To study duration of memory trace you 
need to prevent rehearsal  
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Brown-Peterson Task 
•  Study duration of STM while preventing rehearsal 
•  Present small set of items (e.g., 3 letters) 
•  Variable interval (e.g., 0 to 18 seconds)filled with 

a distractor task 
–  random number presented 
–  repeat number and count backwards by 3’s 
–  Stop when given signal to stop 

•  Subject must recall set of items presented 
•  Many trials (sets) 
•  Main interest is % correct over time 

Recall in Brown-Peterson Task 
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Short Term Memory 

•  Capacity of short term memory  
•  Duration of short term memory  
•  Nature of information stored in short term 

memory (encoding) 
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Coding in STM 

•  Acoustic memory codes - based on sound of 
stimulus 
–  acoustic confusions 

•  Visual codes - based on visual 
characteristics  
– mental transformation 

•  Semantic codes - based on meaning  
–  release from PI 

Conrad (1964) 

•  Selected two groups of letters 
– High within-group confusability 
– Low between-group confusability 

•  BCPTV    versus    FMNSX 

•  Results 
–  75% of errors involved one of the other four 

letters belonging to the same acoustic group 
–  25% of errors involved one of the five letters in 

the other acoustic group 

Mental Rotation 
•  Compare two shapes 

– Mirror images of each other 

•  Ability to perform tasks suggests visual 
information can be encoded in STM 
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Release from PI  
Wickens (1976) 

•  Brown-Peterson Task (20 sec filled) 
•  3 Sets from Same Category (e.g., fruit) 

–  performance drops across sets 
–  buildup of proactive inhibition (PI) 

•  4th Set from New Category (e.g, furniture) 
–  performance goes back up 
–  release from PI 

Wickens (1976)  
Release from PI 
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Long Term Memory 

•  Capacity of long term memory  
•  Duration of long term memory  
•  Nature of information stored in long term 

memory (encoding) 
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LTM Capacity 

•  John Von Neuman 
– Computer scientist 
– Estimated capacity of LTM 
–  2.8 X 1020 (280 quintillion) bits 

•  Capacity is essentially unlimited 

LTM Duration 

•  Persists for an entire lifetime 
– Can remember names and faces of high school 

classmates up to 25 years later 
•  Once stored in LTM, information is never 

lost 
– Forgetting is simply retrieval failure 

LTM Memory Code 

•  Semantic Code 
•  Hierarchical 

network 
– Nodes and links 
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LTM Memory Code 

•  Spreading 
Activation Model 
– Abandoned strict 

hierarchy 
– Different types of 

links 
– Links of different 

strengths 

Schemas 

•  Organized body of knowledge 
– Knowledge for what is generally true 

•  Different types of schemas 
– Self, People, Places, Events 

•  Vital for comprehension 

With hocked gems financing him, our hero bravely defied all 
scornful laughter that tried to prevent his scheme.  Your eyes  
deceive, he had said.  An egg, not a table, correctly typifies  
this unexplored planet.  Now three sturdy sisters sought proof. 
Forging along sometimes through vast calmness, yet more 
often over turbulent peaks and valleys, days become weeks. As 
many doubters spread fearful rumors about the edge, at last, 
from nowhere, welcomed winged creatures appeared 
signifying momentous success 
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Schemas: Comprehension 

•  Allow us to fill in 
missing or unspecified 
details 

•  Allow us to ignore 
commonplace and 
attend to novelty 

•  Brewer & Treyens 
(1981) 

Remarkable Memory 

•  Mnemonist 
– S.V. Shereshevskii (S.) 

•  Eidetic Imagery 
– Elizabeth 

•  Idiot Savants 

Mnemonist 

•  Shereshevskii (S.) 
– Moscow reporter 
– Late 20’s when ability was first recognized 

•  Studied by Luria for 30 years 
–  “The Mind of a Mnemonist” 
– Could not measure S.’s memory 

•  Capacity & duration appeared unlimited 



3/8/11 

12 

Shereshevskii (S.) 

•  Could “see” material presented to him 
•  Converted information into visual images 
•  Method of Loci 

– Gorky Street in Moscow 
– Place images at landmarks 

•  Synesthesia 

Synesthesia 

Eidetic Images  

•  Image appears to be maintained in front of 
the person even after it has been removed 

•  Short duration 
–  .5 minutes to several minutes 

•  Fades 
–  In parts 
– No control of fading 

•  Usually found in children 
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Elizabeth 

•  23 year old teacher at Harvard 
•  Skilled artist 

– Could mentally project onto canvas the scene 
she wants to paint 

•  Superimposition method 
– Frequently used to test for eidetic imagery 

Random Dot Stereograms 

•  10,000 dot stereogram 
–  1 minute each eye 
–  10 second delay between eyes 

•  Greatest feat 
–  1,000,000 dot stereogram 
–  4 hour retention 

•  Unclear how she performs these tasks 

Autistic Savant 

•  Individuals with very low intelligence who 
possess some remarkable skill 
– Mono-savant 
– Savant syndrome 

•  Types 
– Talented savants 
– Prodigious savants 
– Autistic savants 



3/8/11 

14 

Mentally retarded savants 

•  1 in 2000 mentally retarded individuals 
counts as a savant 

•  Men outnumber women 6 to 1 
•  Narrow range of talents 

– Right hemisphere 
– Music, art, lightning calculation, mechanics, 

calendar calculations 
•  Exceptional ability in area of expertise 

Proposed mechanisms 

•  Inherited 
•  Damage to left hemisphere 
•  Abnormalities in hippocampus and 

amygdala 


