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Memory

Definition:

The persistence of learning over time through the
storage and retrieval of information.
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Memory has been compared to a computer and defined
by an information-processing model in which
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information goes through- three discrete stages:
(encoding, storage, and retrieval).
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Atkinson and Shiffrin (1968) posited that information
goes through three stages:
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(sensory, short-term memory, and long-term memory)
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Recently, researchers have integrated this model with

findings from cognitive neuroscience to include the
idea that memory has been found to be created by a
collection of systems, working interdependently.

There is no one portion of the brain solely responsible
for all memory, though there are certain regions
related to specific memory subsystems.
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" The multisystem model of
memory




Multiple systems model posits that/mémoryisiiota
single, unitary system that relies on one
neuroanatomical circuit

Memory is made u
can work independ

b of multiple memory systems that
ently of one another.

The systems incluc
nondeclarative memory.

e declarative memory and

Each of these has several subsystems.




Declarative memory or
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Declarative memory or explicit memory is a memory
system that is controlled consciously, intentionally;,

and flexibly.

Declarative memory generally involves some effort and
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We can employ memory strategies such asimnemonics
to recall information




. ‘5\3 &{\ For long term decla_ra_rtive memory, Forshort term declarative memory
3 and also for recognition

It is mediated by the hippocampus and frontal lobes,
and, thus, damage to these areas may compromise
declarative memory.

For-example, people with damage to the hippocampus
have difficulty forming new long-term declarative
memories, while those with frontal lobe damage may
experience deficits in working memory.

Explicit memory is measured with explicit memory
tests, such as recall and recognition, in which an
individual is fully aware that he or she is being tested.

‘It generally declines with age.
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Examples of declarative memory include:

(recalling the name of an old friend, remembering a list

of items to pick up at the store, remembering
information for a test, learning a phone number, and
recalling your ATM password).




Declarative memory
subsystems
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1) Working memory s

[s a short-term memory system that allows us to store
and process limited amounts of immediate sense.

- Working memory lasts anywhere from 2 to 18 seconds.

Working memory is used for mental calculationssuch

as when dialing a phone number or when listening to a
newscast.

[t also allows us to temporarily process information we

have previously learned.
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2) Episodic memory
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- Is a long-term memory system that stores information
about specific events or episodes related to one’s own

life.

Episodic memory is used to recall past events, such as
a movie you saw last week, the dinner you ate last
night, the name of the book your friend
recommended, or a birthday party you attended.




3) Semantic memory

It's the memory of general knowledge
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- Is a long-term memory system that stores general
knowledge.

Examples of what semantic memory stores are
vocabulary or facts such as 2+2 = 4 and Jerusalem is
the capital of Palestine.




Nondeclarative memory
or implicit memory
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Nondeclarative memory or implicit memory is a
memory system that influences our current
perceptions and behavior without our knowledge,
awareness, or intention.

Nondeclarative memory is not used intentionally and
involves no effort.

It is assessed with an implicit memory test in which
the individual'is unaware she or he is taking a memory
test.




It is mediated by cortical areas, the cerebellum, and
the basal ganglia.

Damage to the cerebellum and basal ganglia can
impair classical conditioning and procedural (Non-
Declarative) memory.

' It remains relatively stable with normal aging.




Examples of nondeclarative memory:

Ridingragbike,drivingiaicar SWimming, using the same
verbal patterns as friends (e.g., saying “like”
repeatedly), andeelassical conditioning.:;
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Nondeclarative memory
subsystems
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1) Priming
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[s an automatic or unconscious process that can
enhance the speed and accuracy of a response as a
result of past experience.

Memories are stored asa series of connections that can
be activated by different kinds of cues; there is no any
single location in the brain associated with a specific
memory trace.

Priming helps trigger associated concepts or
memories, making the retrieval process more efficient.




An example of priming is repetition priming:
You are faster reading the word “pretzel” aloud when you
have just recently read it.

Another example is semantic priming:

You are faster and more likely to say the word “nurse”
when you have just recently read the word “doctor.”




It' the main part of the non declarative memory

2) Procedural memory
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[s the memory for the process involved in completing a
task (e.g., motor memory) after the task is well learned

and has become automatic.

Examples include playing the piano, typing, hitting a
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sical conditioning

Is memory for associations formed between two

stimuli.

An example of classical conditioning is Pavlov’s classic

experiment with dogs: Just before presenting a dog

with food
learned t!

, the researcher rang a bell. Soon, the animal
he bell indicated food was imminent and

would sal

ivate at the sound of the bell.

Humans can also become conditioned to the sound of
a ring tone consistently paired with a specific caller.




Sensory memory amne
WOorKing menmory




Sensory memory
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The sensory register is@memory system that worksfor
a very brief period of time that stores a record of

information received by receptor cells until the
information is selected for further processing or

discarded

L L3 o) Lo gucnh sy skl o (S (3558 ¢ Laki] gania ouay ANIIMIted capacity L SeNSory Memory Ji (i aiiay jaall
I 8318 (obs A2 HSIIAA 8 pdlad | aay ) gisull gaay MEANING 18SS cias Lei3g MEMONY J sLa Selection Ji (ws ¢ o3 T cslas
short term memory J/ 3 o2 oy & 9o 5k Ls WOrKiNg Memory Ji Jao o Jstf ;S paeans 13Sg 195kl 9/ glelds ol Lgas

Saadllay ) saie cilaad Gaadl go tgla & 91S0ME SOFtof SEIECHON Jaci jusf UL L) g (s WOTKING MEMOIYJ/ caaa




A. The sensory memory register is specific to individual
senses:

«Iconic memory for visual information
» Echoic memory for auditory information
» Haptic memory for sensory information
B. Duration is very brief:
150-500 msec for visual information
1-2 sec for auditory information

C. The capacity of the sensory register is believed to be large.

D. Information in store is meaningless unless it is selected

for further processing by being attended to in an effortful
way.
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Working memory

Working memory (WM) is a short-term memory
system we use to store and process information

Whereas the capacity of sensory memory is large (e.g.,

everything in your visual field is stored in iconic

memory, or everything that is sufficiently loud is
stored in echoic memory), the capacity of WM is
_much smaller.

Typically, some of the information in iconic memory is
selected for further processing in WM.

Note:
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While sensory memory operates (uncéonsciously), WM
has been defined by somefas the ctirfent contents of
consciousness.

[t operates like a sketchpad or desktop in the sense
that it allows a person to comprehend, retrieve, and
manipulate information.
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: term memory
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while long term memory is the memory will help after months and years
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Characteristics of working memory:

Storage capacity of working memory is small: around
7 plus or minus 2 items.

Zip codes, phone numbers, and most passwords are
consistent with 7+/-2 items.




B. Duration of working memory is limited (about 2-18
seconds). Original work was conducted by Brown

(1958) and Peterson (1959) (now called
Brown—Peterson paradigm).

When people cannot rehearse (practice), information
dissipates from working memory in about 18
seconds.



C. Information is typically encoded acoustically (by
sound) in working memory.

Early work by Conrad (1964), Wickelgren (1965), and
others demonstrated the phonological similarity
effect:

It is more difficult to remember items that sound alike
(e.g., T, C, B, V, E) than items that do not sound alike
(e.g., T, L, X).



D. Information can be chunked in working memory to
Increase capacity.

Chunking is the organization of items into familiar or
manageable units or chunks.



For example, if a person is trying to remember a
friend’s email address (CPM1995@email.com), the
person will more likely remember the address if he or
she sees the three letters as the friend’s initials and
the numbers as the friend’s birth year
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A Serial position effect is the effect an item’s
position on a list has on how well it is recalled.

For example, when participants are given a long list
of items to remember in an immediate memory task,
they tend to remember best the items listed first on
the list (primacy effect) and the items listed last on

the list (recency effect).




B. Prospective memory is the memory for tasks to be
completed in the future (e.g., sending an email,
paying a bill, taking medication).

Prospective memory requires working memory
because the intended action must enter

consciousness at the appropriate time in order to be
executed.
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Encoding

The information processing model posits that long-
term memory is a system that encodes, stores, and
retrieves information

A. The way information is encoded critically influences
later access to that information.
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B. A number of factors, influence encoding.
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These factors includerlevel of processing (shallow or
deep) , timing of practice (massed or spaced), how a
person organizes information, a person’s reference
to the self during learning, distinctiveness of an item,
and testing during learning. l
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- 1) Levels of processing
A) Shallow processing
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Shallow processing or maintenance rehearsal focuses on
the physical features of an item rather than its meaning.

Examples of physical features include color, length, font, or
sound of an item.

Shallow processing involve the simple repetition of items.

For example, we see pennies every day, but may have
difficulty recalling the information on the front or back of a
penny.

Simply repeating an item over and over again for a test will
not commit that item to memory for a long period of time.



B. Deep processing

Deep processing or elaborative rehearsal focuses on
the meaning of an item and involves forming
associations between old and new information, with
an effort on making elaborate connections with
existing knowledge.

Examples include processing that focuses on the
pleasantness of an item, the definition of an item,
and the item’s relationship to other items.
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When learning new vocabulary, it is best to associate
the new item, a vocabulary word, with something you
already know well.

Recent work by Nairne and colleagues (2010)
demonstrates that one effective way to process
information to is to relate it to your survival.

In preparing for a test, relating course material to
information you already know or to something

personal in your own life (self-referent) will enhance
its retrieval.
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2) Timing of practice
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Massed practice occurs when an individual attempts
to learn material all in one setting, with practice
crammed into one or two long sessions.

Massed practice is not as effective as spaced or
distributed practice for long-term retention.
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Spaced practice, also referred to as distributed
practice, involves repeated practice of multiple
sessions that are spaced out in time.

Spaced practice is far more effective for long-term
retention.



3) Self-referent encoding
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When people organize material around their own
lives and experiences, they can elaborate on

material easily, and they always have access to the
cues

For example, if you are learning state or country
capitals, relating them to your own travels and
experience can improve memory.
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4) Distinctiveness and organization

Distinctiveness:

Items that are unique or distinct from others are often
remembered best.

When an item is naturally distinctive, as is a black
swan in a lake filled with white swans, it will be
remembered better than the other items that are
similar to each other. This is known as thesvoms
Restorff effect.
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Organization:
Organizing information also facilitates memory.

If someone has a list of items that includes clothing,
sporting equipment, food, and travel destinations all
mixed together, organizing those items by category
will improve recall.




Subjective organization:
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For material that does not have an obvious structure,
Imposing some personal organizational strategy or
structure on the material can enhance retention.
Subjective organization involves developing a
personal way to categorize and recall information.



5) Testihg effect

Recent experiments demonstrate that people who
study and then are tested on material retain that
information more effectively over long durations
relative to people who study and then study some
more (even though both groups spend the same
amount of time with the material).
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Retrieval
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Retrieval

| Retrieval is the process of getting (“retrieving”)
information out of memory storage.

| Forgetting does not occur at a constant rate.

ﬁbbinghaus conducted experiments with nonsense
syllabi.

In his studies, he demonstrated that most forgetting
occurs early. The rate of forgetting slows over time.

Not abiling to retrive the information
13291038 £ Lo yica¥ | (oS AUSiio 9 Lad] (ylocu dacul s gk an ga Y €3] aliag iyl

/:@J.)LoL@_'\.oggl..qus.m



//
QA’roactive and retroactive
Interference

Interference which occurs when some information
blocks or disrupts the recall of other information, is
believed to be a primary source of forgetting.

There are two types of interference: retroactive and
proactive
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Retroactive interference occurs when new
iInformation blocks or disrupts retrieval of older
iInformation.

For example, if you are trying to recall an old, obsolete
password to an account but can only remember
your current password, you are experiencing
retroactive interference
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roactive interference occurs when old, previously

learned memories intrude with the recall of newer
memories.

For example, imagine your favorite pizza place moves
across town and changes phone numbers. If you
drive to the old location or call the old phone number,
you are experiencing proactive interference.
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The fan effect is another example in which
remembering too much can cause forgetting.

When we associate a number of memories with one
cue, we are less accurate in retrieving any one of
those memories than we are if we associate only one
memory with a cue.

For example, if we have to remember John’s office
phone number, his cell phone number, his home
phone number, and his wife’'s phone number, we are
less effective in recalling any one of those numbers
than if we simply have to remember his cell number



Retrieval-induced forgetting
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occurs when we have many memories associated with
a cue, and we selectively rehearse only one or two of
those memories.

For example, if we know John's work, cell, and home
numbers but repeatedly call only his cell, our
memory for his other numbers will diminish.



-Encoding specificity and retrieval
LS

Encoding specificity asconcepiintroducedsddymhulving;
states that the most effective cues at retrieval are
those that match the cues present at encoding.

Tulving (1983) makes the case that much of our
forgetting is due to problems in accessibility or the
failure to retrieve memories that still reside in long-
term memory.
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A practical example of a memory failure due to an
accessibility problem occurs when we are in a tip-of-
the tongue state.

In that case, we are aware we know the information
that we are searching for, but we simply cannot
access it



Example:

Consider the prospective memory task of walking into
the kitchen from the bedroom and then forgetting
why you were going to the kitchen.

A good way to remember your intention is to get back
to what you were doing when you formed the
iIntention—that is, to walk back into the bedroom

Ju s o (ode Ju O] 1389 (oabosed (ols Lgad Al (5 (oS s ij@*o#u@mﬁ



/

Context effects
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Changing the physical context of the studying task
from the physical context of the testing task can
Impair memory.
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State-dependent memory

/ Memory is best when a person’s emotional or
physiological state is the same when he/she is being
tested as it was when he/she was learning.

physiological state needs to be fairly significant to

As with context effects, the change in the person’s
\affect memory

Related to emotional state )
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e
-Forgetiing-

Is the failure to access information.

Hypotheses of forgetting:
[ Decay theory



' Interference theory

New learning disrupts the recall of a previously
learned item because it interferes with the
consolidation of that item«(retroactive inhibition).

prior learning can interfere with subsequent learning
(proactive inhibition).
Forgetting is item dependent
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' Decay theory

Memories fade with time (trace-strength diminishes).
Information in STM is lost before being transferred to
LTM, or information from LTM is lost if it is not used for

a long time.

S



| Repression
Deliberate (motivated) forgetting.

Vetense mechanism, conscious forgetting
Jalay 5ty Jylass paial

'| Displacement

If the STM is full’, new information displaces old
information.
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