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Asastudent doesit ever intrigue you that what mental processes are essential for
good academic performance?

How do you remember the birthday of your closefriend?
Hasit ever happened with you that you failed to recognize aknown person?

Think about the above questionsand many more daily based experiences of human
life. These situations demand coordination among various mental processessuch as
perception, learning and memory. For example, agood scorein examistheresult of
learning the study material well and retrieving thelearned information during exam
without failure or forgetting. So let ustry to understand what these mental processes
redly are.

Asyou havedready sudied, learning refersto ardatively permanent changein behavior
duetotraining or experience. Learning playsacentra roleinevery sphereof lifeeither
socid or persond. But learning isnot theonly mental processesessential inmaintaining
and performing daily lifetasks, memory also playsanintegra function. Memory isa
central cognitive processwhich playsvita rolein human life. Memory helpsusto
retain the learned information, experiences of past, present which contributesin
performing future plansand actions. Memory facilitatesthe processof learning. We
have to be dependent on memory to recall thefacts, events and experiences. For
example, if anindividual knowshow to driveacar but doesnot drive onan everyday
basis. Yet when an occasion comeswhen s/he needsto drive her/hisloved oneto
hospital ghewill immediately recall thelearned rulesand perform the skill tofulfil the
need of that particular moment. Thisrepresentstheimportance of memory. Thischapter
amsto provide understanding about the process of memory and techniqueto enhance
One'smemory.
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After studying thislesson, learner :

° discussesthe nature of memory;
° explainsthe underlying processes of memory;
illustratesthe nature and causes of forgetting;
° statestheapplication of mnemonicsin enhancing memory; and

° employsdifferent techniquesto augment one’ smemory.

8.1NATURE OF MEMORY

Theword“Memory” originatesfromtheLatin term‘memoria’ and ‘ memor’, meaning
“mindful” and* remembering” respectively. Theterm memory can bebetter understood
asthe process of maintaining information over time. It can also be understood asthe
means by which wedraw on our past experiencesin order to usethisinformationin
the present.

Memory involves processing of vast amount of informationin different forms, suchas
echoic, iconic and meaning. Memory servessevera functions. First, memory provides
continuity for consciousness. Second, it helpsin effectively dealing with Situations at
hand by utilizing essentia skills. Third, it hel psin enriching our socia and emotional
experiencesby effective planning and performance. How thisexactly happenswill be
clear by understanding the processes or stagesof memory.

8.2MEMORY PROCESSES

Memory processes can be understood in three stages. They can be easily memorised
as3R’'sof memory (register, retain, retrieve):

e Encoding(or registration)

Encoding isthe process of converting the sensory information coming fromthe
environment that can beregistered inthememory system. Therearethree steps
involved in the encoding process. receiving, processing, and combining
information. For example, you listento asong in aparty, and you likeed this
song soyou try to understand itslyrics. When you convert thisauditory signd
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into echoic unit so that it can be stored into the memory system, itiscaledthe § Basic Psychological
process of encoding. Processes

e Storage(retention)

Storageisthe process of converting theincoming information into permanent
records so that it can be accessed later when needed. To take the example
forward, once you understand thelyricsyou try to storeit in memory either
through maintenance rehearsal (by mere repetition of the song) or through
elaborativerehearsal (whenyou comprehend themeaning and associateit with
your ownfeelings). Thisiscalled the processof storage.

e Retrieval (recall, or recognition)

Retrieva istheprocessof locating and leveling the stored information fromthe
storehouseto the consciousness at thetime of need. Now imaginethat you are
enjoying someleisuretimeand feel like singing asong so you would perhaps
recall the song you encoded and stored. Onceretrieved you would play it and
probably sing along it. Thisrepresentsthe processof retrieval of memory.

Encoding Storage Retrieval

Fig8.1: Stagesof Memory

Interruption at any stagewill affect forthcoming stagesof memory and may aso result
inforgetting of storedinformation.

. INTEXT QUESTIONS 8.1

Notes: Writeyour answer in the space given bel ow and compare your answer with
thosegiven at theend of thisunit.

1.  Anindividua’srecord of past eventsand experiencesis:
(& Leaning
(b) Perception
(© Memory
(d) Sensation
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2. Whichoneof thefollowingisnot included inthe stagesof memory?
(8 Encoding
(b) Rehearsd
(o Storage
(d) Retrievd

3. Recdland arethetwotypesof retrieval.

8.3MODELSOFMEMORY

Therearedifferent modelsof memory which hel psin understanding the underlying
processof memory.

8.3.1 Atkinson and Shiffrin mode!:

Thismode isaso known asinformation processing model aswell asmodal model.
Atkinson and Shiffrin noticed that human memory and computer systems process
information in similar fashion whereinformation passesthrough thethree stages of
memory: encoding, sorageand retrieva. Thismode proposesthree systemsof memory
andthereforeisa so sometimescalled stage. These systemsare Sensory Memory, the
Short-term Memory and the L ong-term Memory. Each of these systemshavedifferent
featuresand perform different functionsin relation to memory.

Sensory — > | Sensory Short term Longterm
input — > | Memory memory | «—— | memory

Fig 8.2: Human memory system and itsthree components.

Sensory Memory: Information from theenvironment first entersthe sensory memory
through the senses. There are variousincoming sensationsat agiven pointintime
therefore sensory memory hasalarge capacity. However, it staysfor avery short
duration, i.e., lessthan asecond. For example, at present, you can hear the sound of
traffic at distance, or air coming fromthefan or thelecture of theteacher or the sound
of the pagesturning. All thisinformation isentering your sensory memory butitis
further processed into short term memory only if you pay attentiontoit.

Short-term Memory: Information that isattended by the sensory system entersthe
short-term memory (STM). Short-term memory holdslimited information for abrief
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period of timewhichismorethan sensory memory but lessthan long-term memory,
i.e., lessthan 30 seconds. If theinformation isnot rehearsed at this stage, it faces
difficulty in proceeding theinformation to the next stage of memory. Therearetwo
typesof Rehearsal: maintenance and el aborativerehearsal. Maintenancerehearsal is
dsoreferred asrotel earning wherein congtant repetition of information hepsinretaining
theinformationin consciousnessfor sometime. Whereastheelaborativerehearsal is
moredetailed in nature. In elaborative rehearsal theinformationisretained through
forming connectionsof new information with previoudy learned materidl.

Long-termMemory: Information entersthefina stage of memory whichislong-term
memory through elaborativerehearsal. It hasavast capacity for an unlimited period of
timeasitisapermanent storehouseof al information. Oncetheinformation entersthe
long-term memory storeit isnever forgotten becauseit isencoded semantically or
based on themeaning of theinformation.

84TYPESOF MEMORY

Memory can be classified based on different criteriasuch asnature of material, span
of time, amount of information etc. The classification given below iswidely accepted
amongst the scientific community and iseasy to grasp. Based on thisclassification,
memory can bedividedinto twotypesi.e., implicit and explicit memory.

° Implicit memory: Itisalso referred as unconscious memory or automatic
memory. Implicit memory isthetype of memory wherein thetask isperformed
without putting consciouseffortsin processing or recaling of previousexperiences
or information. For example, walking isthefunction of implicit memory because
the process of walking happensautomaticaly or without menta efforts.

Procedural memory: Isasubtypeof implicit memory. Itisrequired for
thosetaskswhere motor skillsarerequired. For example- whileriding a
cycle, cyclist doesnot need to recall the stepsof riding eachtime.

° Explicit memory: It refersas declarative memory which requires conscious
effortsinrecdling the previousexperiencesandinformation. Declarativememory
involves both episodic and semantic memory.

Episodic memory: Itisatype of memory which storestheinformation
related with events and connections between those events. It refersto
personal experiences. Example: | have aPsychology classtomorrow at
9:30A.M.; My birthday comeson 20t December every year.
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° Semantic memory: In contrast to epi sodic memory, semantic memory includes
the organized knowledgewhichisgeneral in nature. Example: IndiraGandhi
wasthefirst women primeminister of India, or Hg isthe symbol of Mercury.

. INTEXT QUESTIONSS8.2

Notes: writeyour answer in the space given bel ow and compareit with theanswers
given at theend of theunit.

1.  Information processing model wasproposed by and

2. Sensory memory has duration and capacity.

3.  Elaborativerehearsd isusedtotransfer theinformation from sensory memory
to short term memory. (True/False)

4.  Procedural memory isasubtypeof implicit memory.  (True/False)

8.5FORGETTING

Haveyou experienced the blankness during exam for which you werewel | prepared
or haveyou had that moment when you forgot thethingsyour mother asked you to get
from the grocery shop? Hermann Ebbinghaus was the first psychologist who
systematically studied the nature of forgetting. He utilised nonsense syllables or
Consanant Vowe Consanant (CV C) trigramsin hisexperiment, where he attempted
to measurethe nature of forgetting in terms of number of trialsaparticipant took to
relearnthesamelist a varying timeintervals. Based on thisexperiment, Ebbinghaus
proposed themodd of forgetting which statesthat therate of forgettingismaximumin
thefirst ninehours, particularly during thefirst hour. After that therate dowsdown and
not muchisforgotten even after many days. It can bewell understood by observing
Ebbinghaus sForgetting Curveinfigure8.3.
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Fig 8.3: Ebbinghaus Forgetting Curve

8.5.1 Causes of Forgetting

Though forgetting isan everyday human experience but it isdifficult to state what
causesforgetting. Thereare several theoriesthat statethe cause of forgetting intheir
ownuniquestyle.

e Tracedecay: Oneof theoldest theoriesof forgetting istracetheory or also
known asdisusetheory. Thistheory statesthat memory leadsto relatively
permanent physical changein our central nervous system. These changesin
brainarereferred to asmemory traces. Memory tracesstay inbrainif constantly
used but they tend to disappear or fade away if not used for along period of
time. Fading away of thesememory tracescausesforgetting of learned materia
or information. Although this sounds simple but thistheory hasbeen criticized
on severa grounds. Based on thistheory it can be safely assumed that if we
memorizealist of wordsbeforegoingto degpwewill forget it after waking up
but inreality, theopposite holdstrue.

° Interferencetheory: It statesthat forgetting occurs dueto theinterference
between learned or memorized information. Thistheory assumesthat learning
or memorizing occurs dueto formation of association between old and new
information. Forgetting according tothis, occurswhen either thenew information
interfereswith the recollection of old information or when old information
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interfereswith thelearning of new information. However, interference playsa
criticd rolea thetimeof retrieva whenthesevarious setsof associationscompete
with each other for retrieva. Two of themost referred types of interferences are:

Proactiveinterference: (Forward moving) meanswhen theoldinformation
interfereswith the successful recollection of new information. For example:
Imaginethat your old car number was 2333 and your new (present) car number
is4535, when asked by the traffic officer you say the old car number. This
immediaterecollection of old information and blocking of new information by
oldinformationiscaled proactiveinterference.

Retroactive Interference: :(Backward moving) means when the old
informationisdifficult to recall becauseit isblocked by the new information.
For example: Imagine you have changed your mobile number. After sometime
when asked about the old number you were using, you are unabletorecall it.
Thisisanexampleof retroactiveinterference.

List A (apple. Mango,
banana, orange)

List A (apple, Mango,
banana. orange)

v v
List B (papaya. guava,

grapes, pear)

List B (papayva.
guava, grapes, pear)

v
List A interteres with
the recall of list B

Proactive interference

v
List B interferes with
the recall of list A.

Retroactive Interference

Fig 8.4: Diagrammatic representation of retroactiveand proactiveinterference

8.6 TECHNIQUESOF ENHANCING MEMORY

Humansare heavily dependent ontheir memory for their day-to-day tasks. Therefore,
it has been an agendafor psychol ogiststo figure out strategiesto enhance memory.
Someof thefamousdtrategiesare:

TheKeyword Method: Inthekeyword method, wetry to learn or memorize
the new information by forming connectionswith oldinformation. Supposeyou
arelearning anew or foreign language. To be ableto learn the new language
faster and better you use similar sounding words of your mother tongueor old
dready learnedlanguage. Thissmilar soundingworld helpsyouinretainingthe
new language better. Thistechniqueisbetter than rotelearning. For example,
VIBGY ORisabbreviation of 7 colorsof the spectrumi.e., violet, indigo, blue,

green, yellow, orangeand Red.
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TheMethod of L oci: In order to use the method of loci, itemsyou want to
remember are placed as objectsarranged in aphysical spacein the form of
visua images. Thismethod isparticularly helpful inrememberingitemsinaserid
order. It requiresthat you first visualize objects/placesthat you know well ina
specific sequence, imagine the obj ects you want to remember and associate
them one by oneto the physical locations. For example, suppose you want to
remember bread, eggs, tomatoes, and soap on your way to the market, you
may visualizealoaf of bread and eggsplaced in your kitchen, tomatoeskept on
atableand soap in the bathroom. When you enter themarket all you needto do
isto take amental walk along the route from your kitchen to the bathroom
recdlingal theitemsof your shopping listinasequence.

M nemonicsusing or ganization: Organizationreferstoimposing certain order
on the material you want to remember. Mnemonics of thiskind are hel pful
because of the framework you create while organi zation makestheretrieval
task fairly easy.

Chunking: Under this, severa smaler unitsare combined to formlargechunks.
For creating chunks, it isimportant to discover some organization principles,
which canlink smaller units. Therefore, apart from being acontrol mechanism
toincreasethe capacity of short-term memory, chunking can beused toimprove
memory aswell. For example, thelarge number 1947195019841962 can be
better learned in four different chunks 1947- year of independence of India,
1950 year of implementation of thendian constitution, 1984- nation of
Smt. IndiraGandhi, 1962- year of Indo-Chinawar.

Minimizelnterference: Interference, aswehavereed, isamgor causeof forgetting
and therefore you should try to avoid it asmuch as possible. You know that
maximum interferenceis caused whenvery smilar materidsarelearnedina
sequence. Arrange your study schedulein such away that you do not learn
smilar subjectsoneafter theother. Instead, pick up someother subject unrel ated
tothepreviousone. If thatisnot possible, distributeyour learning/practice. This
means giving yourself intermittent rest periods while studying to minimize
interference.

GiveYour sdf Enough Retrieval Cues: Whileyou learn something, think of
retrieva cuesinherentinyour study materia. [dentify themand link partsof the
study material to these cues. Cueswill be easier to remember compared to the
entire content and thelinksyou have created between cues and the content will
facilitatetheretrieval process.
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PQRST: Thomas and Robinson have developed another strategy to help
studentsin remembering morewhich they called the methods of PQRST. This
acronym standsfor Preview, Question, Read, Self-recitation, and Test. Preview
refersto giving acursory look at the chapter and familiarizing oneself withits
contents. Question meansraising questionsand seeking answersfromthelesson.
Now start reading and look for answers of questions you had raised. After
reading try to rewrite what you have read and at the end test how much you
have been ableto understand.

Thereisno one method that can solveall problemsrelated to retention and bring
about an overnight memory improvement. In order to improve your memory, you
need to attend to awide variety of factorswhich affect your memory such asyour
health satus, your interest and motivation, your familiarity with the subject matter and
soon. Inaddition, you must learn to use strategiesfor memory improvement depending
upon the nature of memory tasks.

. INTEXT QUESTIONS 8.3

Note: writeyour answer in the space given below and compareit with theanswers
givenintheend of theunit.

1.

Hermann Ebbinghausutilised the concept of nonsensesyllablesor trigrams
inhisexperiment onforgetting.

Whentheoldinformationisdifficult torecall becauseit isblocked by the new

o

information, itiscaled interference.
Theacronym PQRST standsfor Preview, Question, , Self-recitation, and
ACTIVITY

[
@
]

8.1.

8.2.

Preparealist of tasksyou have carried out throughout the day and then try to
classify thetype of memoryitis, e.g., driving isprocedural memory whereas
wishing afriend on hig'her birthday isan exampleof episodic memory.

Conduct an experiment with your friend wherein give him/her alist of wordsto
remember and which technique of remembering has s'he used.
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@ WHAT YOUHAVE LEARNT
' Modesof Memory] [Modelsof Memory] [Typesof memory]
v v ! Notes _
Atkinsonand ( .
Memory Processes ImplicitMem

shiffrinmod I [ i ] P ory ]

— Sensory Input Encoding — Explicit Memory

— Sensory Memory Storage — Explicit Memory

— Short Term Memory Retrieva — SemanticMemory

— Long Term Memory

. Techniques of
Causes Forgetti
| Cams | e-—{ Enhmdnngy]

Trace Decay —> TheKeyword Method
Interferences Theory — TheKeyword Method
— Themethod of Loci
—» Chunking
— PORST

B TERMINAL QUESTIONS

1.  Definethenatureand processesof memory.
2. ElaborateonAtkinson and Shiffrin'smode of information processing.
Describeforgetting and its cauises.

Discussthevarioustechniquesof enhancing memory.

a >~ W

What istheroleof learning and memory indaily lifetasksand why arethey
essentia mental processesfor good academic performance?
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6.

©

10.

What are three stages of memory processes and how do they work?

What are the two types of memory and their subtypes, as classified based on
different criteria? What isthe difference betweenimplicit and explicit memory

and their subtypes?

What arethetwo main theories of forgetting according to Ebbinghausmode of
forgetting?How do they explainthe cause of forgetting?

Draw and explain Ebbinghaus Forgetting Curve.

What arethefunctionsof memory and how doesit contributeto our conscious
experiencesand daily lifeactivities?

“‘ ANSWERSTO INTEXT QUESTIONS

8.1

8.2

8.3

1. (c)Memory
2. (b) Rehearsd

3. Recognition

1. Atkinsonand Shiffrin

2. Shorter and Large

3. Fdse

4. True

1. CvC

2. Retroactive

3. ReadandTest
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