
M E M O RY

P R I Y A N K A  S R I V A S T A V A

You have to begin to loose your 

memory if only in bits and pieces, to 

realise that memory if what makes our 

lives. Life without memory is not life at 

all . … Our memory is our coherence, 

our reason, our feeling, even our 

action. Without it, we are nothing. 



OVERVIEW

• What is Memory? 

• Is it an unitary function? 

• Stages in information Processing 

• How do we study memory? 

• Some models of the memory 

• Clinical cases of Memory 
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L E T ’ S  D O  A  S U R V E Y

H T T P S : / / F O R M S . G L E / O Z Y X K V Y R N A 3 C C S K F 7
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https://forms.gle/ozYXKvYrnA3ccSKf7
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Inattention Blindness –
Failure to perceive the
object that are not the
focus of attention
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Why this should matter?
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Discussion about recording and construction … leads us realize the individual

differences in constructing memory in reference to the same information

available at a particular time and space … ; STM loss; Jill Price; Encoding …



Recall the details of activities you had last week !

5 mins. 

Perception & Cognition Group, Cog. Sci. Lab, KCIS, IIIT-H 13



A N  I N T E R E S T I N G  C A S E  O F  M E M O R Y  – J I L L  P R I C E

Perception & Cognition Group, Cog. Sci. Lab, KCIS, IIIT-H 14



JILL PRICE
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ACTIVITY 1 – TOP 10 LIST 

• Top 10 list of what you use memory for: 

– Remembering class timing etc…. 

– 2 mins. 

– Categorize (group activity – 1 min.

– https://forms.gle/TPfq6j1o7qzJo9PKA
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https://forms.gle/TPfq6j1o7qzJo9PKA


WHAT ARE THE PURPOSES OF MEMORY? 

• Retroactive vs. Prospective Memory  

– Clive Wearing (Annenberg, 2000)

https://www.youtube.com/watch?v=Vwigm

ktix2Y

– Temporal Lobe damage 

– Memory shorter than 1 mins. 

– Inability to form new memories , i.e. 

prospective memory 

– Planning of a day, or tasks; learning etc

would be a great problem 

• Memory is not important just for past, it is 

equally important for your future … 
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https://www.youtube.com/watch?v=Vwigmktix2Y


CLIVE WEARING
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• We sometimes forget something, which we desperately want to

remember

• We sometimes remember things that never really happened

• Sometimes it serves us well and other times it miserably fails us

• When we can trust and when we should be skeptical about

them?
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WHAT IS MEMORY? 

• Everything in life is memory, save for the thin edge of the present 

(Gazzaniga, 2000)

• The thin edge of the present is what is happening right at this moment, but a 

moment from now the present will become the past, and some of the past will 

become stored in memory. ….. “Everything in life is memory”

• Memory is the process involved in retaining, retrieving, and using information 

about stimuli, images, events, ideas and skills after the original information is no 

longer present 

(Goldstein, 2008)
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• What is memory? Is it a recording device? Or it can be manipulated, and constructive in nature? 

• What is the difference between the two? 
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22061823
Can you remember this? 

You have a chit in your hand, 

open them and do the tasks –

as instructed 
Think of a meaning of the information, like

a gambler would see these numbers like –

betting about $220 at 6-to-1 odds on horse

number 8 to place 2nd in the 3rd race –

semantic , elaboration

Do you see any rhyming here? Or any sort

of matching? – Rhyme

Think about the visual properties of the

word – Visual or basic properties – like

odd / even

HAT

Semantic

Which one is the effective?

Visual Imagery – encoding – method of loci Organizational - encoding

Encoding, storage, retrieval 

Encoding: Process of transforming into a lasting memory the information  our senses take in
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Organization: categories 

Visual Imagery: place them with their images in head

Semantic: Organize them with elaborative associations

Emotional quotients: survival, emotional association leads to varied form of semantic, 

visual and organization and in turn formation of better memory 

Activity : Recall the items 

Divide into three groups, by asking only the active group look at the screen, rest close 

their eyes

Peach, Cow, Chair, Apple, Table, Cheery, Lion, Couch, Horse, Desk

Peach, Cow, Chair, Apple, Table, Cheery, Lion, Couch, Horse, Desk

Peach, Cow, Chair, Apple, Table, Cheery, Lion, Couch, Horse, Desk

Peach, Cow, Chair, Apple, Table, Cheery, Lion, Couch, Horse, Desk



STORAGE - IS MEMORY AN UNITARY FUNCTION?  
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Storage: process of maintaining information in memory over time, i.e. retaining the 

information
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SPERLING TASK
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SENSORY MEMORY
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STM VS. LTM– SERIAL POSITION EFFECT 
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STM VS. LTM 
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STM VS. LTM
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STM VS. LTM
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Long-term memory covers a span that stretches from about 30 seconds ago to your earliest memories. Thus, all of 

this student’s memories, except the memory “I just sat down,” would be classified as long-term memories.



I F  I T  F A I L S  S O  E A S I LY,  H O W  D O  W E  C O N S T R U C T  M E M O R I E S  F O R  C U R R E N T  A N D  P A S T  E V E N T S ?  
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Asked to recall strings like – DBX; HLM etc., after a 

varying retention interval  

Can “Rehearsal” be used as a technique to save Forgetting? 

what if 15 – 20 seconds is not enough

time?
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Wasn’t this just about “How Long”, i.e. “duration limits”, what about “How Much”,

i.e. “capacity limits” ? –

• Display: List of sequence 200 three-digits numbers; 

• Task: identify whenever the number is repeated;

• Question: how the ability to recognize the repeated 

number changes as a function of ‘number of the 

intervening items’
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Is this limited to Numbers or it is beyond that ? 

Chunking 
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The ringtail monkey jumped wildly for the young child at the city 

zoo. Miller (1956)  

Monkey , child, ringtail, zoo, jumped, city, young , wildly 

Ringtail monkey, young child, city zoo, wildly jumped 

Recall Activity: 

Divide into three groups, 

Ask only the active group look at the screen, rest close their 

eyes 



STM- STORAGE CAPACIT Y (CHUNKING) - RECALL

• Monkey , child, ringtail, zoo, jumped, city, young , wildly 

• Ringtail monkey, young child, city zoo, wildly jumped 

• The ringtail monkey jumped wildly for the young child at the city zoo.

Miller (1956)  

1. Recall vs. Recognition 

2. Free vs. Cued Recall 
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CONTD. 

• The rat that the cat that the dog chased ran.

• Literally, sustainable development refers to maintaining development over

time, although by the early 1990s, more than 70 definitions of sustainable

development were in circulation, definitions that are important, despite their

number, because they are the basis on which the means for achieving

sustainable development in the future can be built.
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SHORT TERM MEMORY (STM)

• Rephrasing sentence

– Literally, sustainable development refers to maintaining development over time.

– By the early 1990s, more than 70 definitions of sustainable development were in circulation.

– These definitions that are important, despite their number, because they are the basis on

which the means for achieving sustainable development in the future can be built.

• Literally, sustainable development refers to maintaining development over time.

However, by the early 1990s, more than 70 definitions of sustainable development

were in circulation. Despite their number, these definitions are important because

they are the basis on which the means for achieving sustainable development in

the future can be built.
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C A N  Y O U  E X P L A I N T H E  
P R I M AC Y  A N D  R E C E N C Y  

E F F E C T ?  
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79% accuracy after 10 sec, but a rapid

decay was observed after 10 minute, 

say around 50-57%. 



MODAL MODEL 
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Is just a rehearsal or semantics/ association/ meaning? 

Craik and Lockhart, 1972

Attention

Unattended 

information is 

Lost

Unrehearsed 

information is 

Lost
Some lost as 

per time

Encoding

Retrieval



L E V EL S  O F  P R O C E S S I N G
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Are there different type of rehearsal as well? Can we say about their effectiveness as well? 



CONTD.
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Tony’s STM, which is dealing with the present, and his LTM, which contains knowledge relevant to what is 

happening, work together as Cindy tells him something.



WORKING MEMORY
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WORKING MEMORY

Perception & Cognition Group, Cog. Sci. Lab, KCIS, IIIT-H 48



Perception & Cognition Group, Cog. Sci. Lab, KCIS, IIIT-H 49



Perception & Cognition Group, Cog. Sci. Lab, KCIS, IIIT-H 50

Organization: categories 

Visual Imagery: place them with their images in head

Semantic: Organize them with elaborative associations

Emotional quotients: survival, emotional association leads to varied form of semantic, 

visual and organization and in turn formation of better memory 

Activity : Recall the items 

Divide into three groups, by asking only the active group look at the screen, rest close 

their eyes

Peach, Cow, Chair, Apple, Table, Cheery, Lion, Couch, Horse, Desk

Peach, Cow, Chair, Apple, Table, Cheery, Lion, Couch, Horse, Desk

Peach, Cow, Chair, Apple, Table, Cheery, Lion, Couch, Horse, Desk

Peach, Cow, Chair, Apple, Table, Cheery, Lion, Couch, Horse, Desk



• What is memory? Is it a recording device? Or it can be manipulated, and constructive in nature? 

• What is the difference between the two? 
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22061823
Can you remember this? 

You have a chit in your hand, 

open them and do the tasks –

as instructed 
Think of a meaning of the information, like

a gambler would see these numbers like –

betting about $220 at 6-to-1 odds on horse

number 8 to place 2nd in the 3rd race –

semantic , elaboration

Do you see any rhyming here?– Rhyme

Think about the visual properties of the

word – Visual or basic properties – like

odd / even / upper case or lowercase

HAT

Semantic

Which one is the effective?

Visual Imagery – encoding – method of loci Organizational - encoding

Encoding, storage, retrieval 

Encoding: Process of transforming into a lasting memory the information  our senses take in
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TED Video – HM case



Documentary on Memory – Memory Hackers
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STM A ND LTM – NEUROPSYCHOLOGY  

• Double Dissociation Task: Task A and task B 

involve different processing mechanisms. 

• Good performance on Task A and poor 

performance on Task B and vice versa. 

• HM and Clive Wearing case – couldn’t form new 

LTM because of the loss of Hippocampus 

damage lead to Anterograde Amnesia 

• HM suffered from Retrograde Amnesia as 

well, Whereas Clive wearing suffered from 

graded retrograde amnesia 

• KF case – NO STM but LTM was intact, 
perisylvian cortex also referred as lateral sulcus 
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C O N T D .  – H . M .  

• HM case – medial temporal lobe: hippocampi, 

parahippocampal cortices, amygdalae were damaged 

• Procedural memory was intact 

• Episodic memory was lost

• Procedural memory involve cerebellum, putamen and 

caudate nucleus and motor cortex  
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TAXONOMY
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Memory

EchoicIconic Declarative Non-declarative

Sensory Long TermShort Term 

Episodic Semantics

Repetition

Priming

Procedural 

Memory

Autobiographical 



E Y E - W I T NE S S  T E S T I M O NY
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• Aim: How language/ framing questions influences

the memory?

• Task: watch a flim with car accidents for duration

varying from 5-to-30 seconds.

• After watching the film participants were asked to

describe what had happened as if they were

eyewitnesses. They were then asked specific

questions, including the question “About how fast

were the cars going when they (smashed / collided /

bumped / hit / contacted) each other?”

• The participants in the “smashed” condition reported the highest speed 

estimate (40.8 mph), followed by “collided” (39.3 mph), “bumped” (38.1 

mph), “hit” (34 mph), and “contacted” (31.8 mph) in descending order.

Loftus and Palmer (1974) Reconstruction of Automobile Destruction

• Possible explanations: Response Bias Factor Or Altered Memory 

Representation 
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Task: shown a one minute film which

featured a car driving through the

countryside followed by four seconds of

a multiple traffic accident.

Leading questions as per their

groups: 'how fast were the car going

when they hit each other?', 'how fast

were the car going when they smashed

each other?', and the control group

were not asked a question at all

A week later after the first assessment, 

participants were called and tested on 

critical question, “Did you see any 

broken glass?”, along with other 9 

questions …  

• The difference in the reporting as per the conditions, 

phrasing leading questions, supports the memory 

alteration and reconstruction induced by the 

interrogator 

• Further False memory research also supports Loftus 

Findings. 

• Can false memory influence the autobiographic memory 

as well?  Contradictory findings does not provide clear 

answer …  as false memory can implanted to your 

personal experiences as well … 

C ONTD.
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FORGETTING STM 

Rehearsal Interference

Deletion : 

Is it all or None? 

Or

Graded ?

Unlike STM, Forgetting LTM : 

Inability of Access
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22061823
Can you remember this? 

You have a chit in your hand, 

open them and do the tasks –

as instructed 
Think of a meaning of the information, like

a gambler would see these numbers like –

betting about $220 at 6-to-1 odds on horse

number 8 to place 2nd in the 3rd race –

semantic , elaboration

Do you see any rhyming here? Or any sort

of matching? – Rhyme

Think about the visual properties of the

word – Visual or basic properties – like

odd / even

HAT

Semantic

Which one is the effective?https://www.youtube.com/watch?v=M6meZA16fGg

Visual Imagery - encoding

Organizational - encoding

Encoding: Process of transforming into a lasting memory the information  our senses take in

https://www.youtube.com/watch?v=M6meZA16fGg


READING MATERIAL

• Cognitive Psychology – John Anderson 

• Psychology – from Inquiry to Understanding – Lilienfeld and colleagues 

• Psychology – Schacter and colleagues

• Working Memory: Past Present and Future? Baddeley and Hitch, 2012. 

• The information available in brief visual presentations. George Sperling, 1960., Psychological 

Monographs: General and Applied. 
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