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ABSTRACT

This study was undertaken to investigate the differential
effects of part-vs-whole method of presentation of a text for

information processing and immediate and later recall.

The sample of the study came from the parent population
of first year N.C.E. students of the Advanced Teachers' College,
Zaria. From a total of 307 students of the first year, the
investigator randomly obtained five groups of 50 subjects
(n = 50 each), the total sample being 250 ( N = 250). The text
consisting of 420 words on the psychology of motivation was
selected from a text book of Educational Psychology

(Kukberjee, 1978).

The design of the experiment ensured controls by using the

foliowing treatments:

(a) the text was played through the auditory modality of
sensation by playing the text pre-recorded on five
different cassettes for five different methods of

part-VS—whole presentation,

(b) the speed of recording being 84 words per minute,

(c) the tapeswere played back on the same pitch for every group, and

(d) the five groups A, B, C, D and E received respectively five

treatments such as a, b, ¢, d and e.

The retention ability of the subjects was measured by

administering an objective text, for immediate recall, and there
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was later recall after a period of three weeks. The scoring
was objective as correct answers were assigned 1, mistakes being

ignored.

The data was subjected to statistic analysis using the
University Computer with the aid of SPSS Programme of
Analysis of Variance. Analysis of data revealed that the
groups differed significantly from one another in their mean
recall scores and their later retention scores. On the basis
of the above significant results the null hypothesis of this
study was rejected and its alternative hypothesis was supported.
The dissertation ends with some discussion of the issues

highlighted in this study.
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CHAPTER I

INTRODUCTION

There is a common saying in English: Public newory is

proverbially short. The underlined truth of the :'ove saying

is ¢vite obvious to most of us since we forget our experiences
no quickly that when we attempt to reproduce our »nrol learning
or erverience we ternd to distort them either by owisuion or
ircornoration or both, without any wilful intention ou our
noxrt to do so, If the ability to remember is so sc .ty then

it poses a problem for the teachers and the lecriexs in the
clesgsroom, When children are paying attention to o lesson

ie objectives of both the teachers and the learrein have the
oo..e oel, that is, to recall them at a later datc fou survival,
Cr nt ithat to be so, the concern of educationzlists, especially
el ccational psychologists, is to explore waye and .8 so

v.~t things learnt or experienced now will be rec~licd or
renroduced in future with ease. At this point il vection
.ot crosses the mind of the investigator is to as! hiigelf:
“ow cen we find out the best way of learning for t e nurpose

o. future retention in the classroom?

here is evidence from psychological resen-ch ¢ al learning
iollows perception and perception follows sensstion, I(here are

five diiferent sense modalities of human beings twm of which,



visual and auditory, are of major concern to botli ti:c teachers

2nd the educational - psychologists, There is furt er evidence

L ot ot any point of time different types of inouts of information
conins through all the different sense modalities iupinge on the

‘. eve is further evidence that individuals cannot »-v cttention to
dn:e L 2n one particular type of sensation at t' n-u~ time and
aleo t-at the information arriving through the sonse codalities to
tiie sensory store is lost within one second unles= e organism

docs something about it on its arrival. For perc ption to take
nlace ine selected that is filtered sensation has to undergo some
necdiation in the brain before a final response can be zttained,

T e procesz of mediation, however, consists of e¢nolyris, synthesis,
+o7 soue elementary feedback that is matching, woclenisms before

i.m final outcome of the response or perception is atizined,

"~ @ vhole process of this perception can however t: e place within 4
a. ¢ necond, Once the perception is attained thenr the organism
c:n be ready to learn, comprehend and remember, The research
evidence from psychological laboratories show that on immediate
~emory reeall tests were poverned by Miller's ‘Ma;icel Numbers

‘even lus Minus Two Formula * (Miller, 1956,., Tiuis means that the
e of immediate memory of human beings lies fiom 5 to 9. If memory
".om 1o be retained for long pericds of time then the imucdiate

re o 7 has to be rehearsed over and over again till the whole

lezming or experience is retained for good, 1n coticr words any



learning or ¢ .o ience for long tiu vetealion is a time consuming
process,
From % = :.ove arguments it is clerr that learning of

anything to .2 ber being a time consii'ing process we as

teachers ' ¢llow during our lessors enough scope for our children
for repelitioi s, vevisions, recapitivlations and pauses, Without
the provicio: oi the above in any te-cling seesion the lessons

learned du-i : Le lesson will soon = forpotten,

Anotiey  ontion which arises in 10ieg comnection comes
from our co o©: experience of attendinzy a prblic lecture for an
hour or po =i U en mostly failing Lo 1ecell what the speaker
was sayin Jon on hour, We may recall rouething from the
beginnin , souwething in the middle or comeilhing from the end
thereby men' . oz iing our deficiencies in information processing,
This commo. ciperience has been velicd:-led from the work of
Shannon ars “c-ver (1949). From t'e bove arguments 1t
therefoye follows that if we as terc ers provide pauses,
repetitione, o+ recapitulations during lessons children will
be retaini i U ~ lessons more effectivelr for future recall,
The objeciive c¢i tlis study was theie.or. to examine the
differenti-l ~iJects of treatments . in- vee of different
lengths of  :.nce, different amounts of recapitulations and
summaries C¢ioiiys o after the lesmcon on lrter reecall and retention

of the lesson Uy the subjects,

The nexi ¢ :»ter deals with the iclevent background

literature of 1.i: study.



CHAPTER II

BACKGROUND LITERATUKE

2.1 Infor.stion Frocessing

vy it dividual has an intuitive view of what inforwation
is. Leo g ocrson is told something he didn't know before,
he has zccuired some information, For example, one has acquired
informetior vien he resd about the length of the world's lo..fest
mousiacie, lowever, suppose a person is told that the would's
southernoat continent ie Antarctica., Has he been told souetiing?
Yes, 'n28 “e acouired information? No, because he wasn't lold

somethin: be didn't already know,

Shaanon and Weaver (1949) took this intuitive notior of
infomatio: and quantified it; that ig, they showed how
inforwation can be made measurable. To quantify inforuation,
the first thing needed was a unit of measurement, To measure
volure cvtlc centimeters are used; to weasure distance inches
are used, .o meagsure information bits are used, 4 bit is
defined en: tie amount of information that distinsuishes
between Lo eruglly likely alternatives, A coin has been
flipp=d, In lling a person that the outcome of the Mip was
tail 1 :ic< ol information has been conveyed to him, Biice jrior
to his sect told the outcome there were, as far as he wes
concevrod, two ecually likely oulcomes to the flip,

T grovit of information one acquired when appraiscd

of the o %cou» of the situation can be expressed by the following
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oguantion;

I = 1c>32 N, where 1 is a measure o. i ¢ zmount
of info.mation, This eguation may be read: “the auwount of
irfomw:rcion is equal to the base-two logarithm of iie rumber

oi ro:sible alternatives”,

e form of information may teke on a variety of
n-vsicrl representations, For example, the coin itz-1f lying
o ouc'e wrist is one physical represertation, Ii & person
sa u “teile," that i another representation of tlie sgme
‘.etintion, Changing the form of the same inforusticn irom
o.us zeprcsentation to another is called recoding, < nouewhat
40w corplex array of information is now being considered:
©. e coriifuration of a checker board, Figure 2.7a sIows one
reoanary tation of the same information, To get fizjvre 2,1b,
e Loormetion in Flgure 2,12  is taken and recoded .
“owe 2,9c shows yet another representation that is o recqling
of te irlormation in fijure 2,1®. An interesting {lLiu. is
voted: tle recoding from figure 2.1a to figure 2.1b
tws preserved all the original information, Thererore,
fige 2,1b could, if desired, be used to reproduce fikure.Z.‘la.
o view versa, In the recoding from figure 2.10 to .isure 2,1e,
sowrver o good deal of the original information - :: wely,
t-e pomition of the checkers - has been lost, and {igure 2,1c
could rot be used to reconstruct figure 2.1b or fi ure 2.1a,
~en irformalion is reccded , therefore, it is poc:'ble for

s0: of {he original information to be lost.
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Mrure 241 BRecoding of Informmtion, Bach panel j.ovides
ivform2tion about the configuration of checkers on =z

creckerbozrd:

.2, representation by a picture;
\b, representation by a list,
‘¢, representntion in terms of numbers of black =i

wiite checkers,(Loftus and Loftus, 1976)

4n important tool for any scientific theory is o model or
p-yulical analog of that about which one is attemptivg fo
theorive, For stimulus . response paychologists, i e rodel
in = tclephone switchboard with calls coming in from the
r.vi omment (stimuli) beirg routed via switchlosrd comnections
to ihe appropriate telephone (responses), For -syc-ologists
wosins within an information - processing frauevori, a
co.puter provides an apt analogy of what is haprenin; i:side
e perxuon'e head, The old view of a computer as o ~gizrl brain"
ie trlken seriously, except that it is somewhat rcviyaed - a
lvmyn brein is seen as a "midget computer," Both co puters and
pecple rxre information - processing systems, and Finre 2,2
aiown a schematic view of the analogy. Both computers and humans
tole: in information fram the environment, Compoters do this
wilny: card resders, tape drives, etc; whereas “umans do it using
Tieir sense organs, Inside a computer, the inforz-tion from the
caviroinwent is manipulated recoded , and combined viti other
irtortction already there, This is done via activaition of

electronic registers., Inside a persoh, informairon -



ls munipilated, recoded, and combined with othexr informniion
already ~heve, This is done via activation of neurors, Siuelly,
a conpuier outputs information to the enviromment via ounaad
deviceit, such as teletypes end line printers, Likewis:,

humare ouwtput informption to the enviromment via such owipwt -

devioe (2 mouths and hands,

SN0

L
$ Inpet of i Frograms monipulate  Oufput of E
1 Trfoimation ) | and recode Podnforusdion W
g~ tmougn cerd-~-p § informetion via U via telee TV
o reuders, tape ; activation of ¢ types, line
N dvivez ete, j electronic registers! oprinters ele.
" :
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Pigure 2.2 E-Jimila.t_*ity of informgtion processing in couniters and

in ume:ss (a; computers; {b) people (Lofus and Loftus, 97



A model of mewory hags hern advanced in oue forw or
2,07 w1 by a numbter of psychologists (Vaugh & 7o i, 19653
Zlonzer, 1972) and was described in its wost covol-i: form
©r vichard Atkinson and Richard Shiffrin (Atkinson and
Cpiffrin, 1968, 1971). Atkinson and Shiffrir iormuloted the
tieory as a mathematical model: this meant that tlc itheory's
assuontions took the form of mathematicel equations rad that it
mede soecific, guantitative predictions about tic ot lecomes
of various experiments,

Yigure 2,3 represents a schematic (and soucwi:~i over—
piwplified) view of the memory and informaticn .. 1oocessing
systen according to this theory., The boxes rupivoeri -stores"
or repositories of informatiors the arrows repr-cent tie
flov of information frow place to place. To s.c¢ ou ithe system
wortis, it is imagined that one looks up a tclephone number,
sueh a8 325-5606, Let the course of this infoiu-tion be

iraced as it mekes its way through the systein,
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Fi,vwre 2.2 A Schematic view of the two-store memory svniem,

{ Loftys nud ioitus 1976)

The iriormation first enters the system through one of hdB
sense or;aas. In this case, the number is presented to him vieually,
80 it enters {hrough his eyes, The first store into which the
informetion is placed is called sensory store, BSensory store cau
hold & larre amount of informationg in fact, it helds virtuelly
all ti:e 3 Jorlation impinging on a particular sense orgen. ILf the
maeber in tie telephone directory haz veen looked up, therefore, not
325-5606 1t xll the other information on the page of the directory
enters geogory store, However, information in sensory stoze decays
away ve: 7 auickly o in most cases within a second or so. ‘lfaerefove,
urless infoumation in Sensory store iz quickly transferred somewhere.

elge, it will he lost.

Soae of Yhe information in the sensory store is indeed
transfeiwsd ioto the next store, which is called shori-~tem uiore.
Shortetern siore (which may be introspectively eguated wii™ corsciousness)
has sewer: ) raiox characterlsticq. First of all, it iz of » ijmited
capacity; it is large enough to hold ome telephone number, but

probatlys ot large enough to hold two. Second, information in shorteterm
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‘gtore is, in gereral, lost within about 17 wccondsy all people
have had the sxperierce of looking vp a t:lep.one number and
walking across the room 1o dial it, onl; o d.iscover thet

the number had been lost by the time they rorered the telephone,
However, information in short~term store :in- e placed into a
special section of short-term store called :. xelearsal buffer,
Information in the rehearsal buffer does 20U deeny away but
mzy be maintained indefinitely via the process ol rchearsal,
iieizea;rsal means just what it is been thou .t it »rsne that
information is repeated over and ovew, %o i a.o entered the
nunber 325-5606 into one's rehearsal Wuifer, it can be
meintained by repeating it to oneself -32Lo06G6, 326-5606,..,"

for as long as one wishes,

Which im‘;‘omgtion gets entered into oo rehewrsal buffer?

- The ftheory assumes that people have the abvility to enter |
whichever information they wish into the relnarsal buffer,
allowing other information io decay away Ffrom short-term store,
Tht choice of which information is to be eutered and which is to
be lost is presumgbly made in such a woy inat tie person

cen carry vhatever task he is trying to do, <0, for example,
when a person's number in the telephorne directoxy is looked up,
th_e person's address may also be found, i thwe person is to be
called up, one would enter the number into "jn rehearsal buffer,
and allow the address to decay away, If, Yowever, one intended
to write the person a..letter, it woull %We .aore prudent to enter
the address inio the rehearsal buffer, and zllow the number

to decay away,
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Te final component of the system is lon - tcim ntore,
Lons~term is the virtvally unlimited-cepacity eore of that
i foinntion which individuals have more or lesg peinr ently
avrilnole to them, For example, persons' namcs, e
av) tinlication table, peoplc's sbility to spenk o leoniage,
tie doye of the week, and so on, are all stored in lon~-term
ttore, iow dces all this information get into lon :-teim store?
It is assumed that while information resides ia slax? term
siore il can be copied or transferred into lon/s-teim siore,
The lonzey some particular information resides ir. ~Tori-term
store, the more of that informaticn can be trc.:ferrcd into
lo'/;; term store, If one seats around repeatin ; '275.5606" over
oo over to himself, he is maintaining it in sloxi-tern store.
fdditionally, during this time, information ~boi” t e rumber
u” b transferred to long—term store, In othe:r wonds, he

con genorize the number,

Luppose now one is called or to retrive cow information
ti:t "a2g previously been presented to him - for ex .iple,
gvpposc he nas to dial the mumber he has looked vp. .o first
cecks to see vhether thet information is in shori-icma store,
If it is in short-term store, thot's fine; he oinnly vetrieves
‘e informgtion and uses it, If the informalion i wol in
s .ork-term store, he doesn't despair yet, for iic i.Jormation
vy Nove resided in short—tere store long enousin fox it to
Ye corplotely transferred to long~term store, iTerc.loie, if the
i‘fore~tion is not in short-term store, he next ge-iches long-

4

teiw nicre, and if the information is there it c:. Lo retrieved



13

and wsed (Hetrieﬁal and utilization of infdrmaiion frdﬂ long-
teia ziove essentially conaists of transferring ixformoiion
frou long~term store to shorteterm store, This is revrunented
Dy ihe arvow pointing left in Figure 2.3) It iz posusible of
covree, thnl some but not all of the information hon L en
trﬁnsférred to long-term store, Thus, one aay romesoenr the
exc aige, 325, but not the rest. One may remember 325-560 -
and vepenber that the last digit was even, The irdonusiion
corviunonding to the degits themselver might have beoen |
trovsferszed but not the information sbout their oxden, in which
ensic one May retrieve the number 3266506 and dinl o wwong

nuLLes,

Yuis, then is a.?erj trief sketch of how the -ouony
avotom io assumed to operate., The type of memory syslen
fuseribed is often referred to as o two-store Bystes in
reforence to its two major information stores, short-tuvim store

aod longeterm store,

Information impringing on the senses initiallyr goez in
whet is enlled sensory store, The term “sensory store: is
ackiuslly & misnomer TDbecause there are seﬁeral diflcueis
geauory stores, one coicesponding to each sense wmodglity,
Virvel information entering the eyes 1s initially yicced into a
viﬁual_sonscry store, called iconic store, Auditory i) formation
erntoring the brain through the eprs is initially ploced into
a seusory store corresponding o audition, celled echolic ztore,

Al¢.ourlil ihere are other sensory stores correspondine $o other
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wod«1lities, psychologists have concentrated most ¢l ireiv
recorrel zetivity on iconic end echoic stores, Thin iv because
o Iwiaviour, for the most pert, is based on isiomintion that

iz 1nitially visual or auditory,

lcornic store is thought to be a couwplcte bt 1. ief
1epozitory of all information thot initially enters ©to braoin
theogh 1o eyes, The first question one must denl with isg
w1, loros people to believe that iconic store ecxicte: Tat
evideriee suprorts the assertion that thkere is indoed r lorpee-
capecity visuel store? A classic set of experi.enic nerformed

Lo Geor e fperling (1960) provides answers to theuc .icsiions,

'.;purl‘ing"s &:I.Elcdvery of iconic store began sone. it
oulicuely with the seemingly unrelated auestiong o nuch of
o visirdl stimulus can a person see when that stimdos s
procenied for o very brief period of time? (By ~wery brief is
ne~.t - peviod of time ranging from 10 to 200 nilliscconds
viere n nillisecond is 1/1000 of a second,) Sperli. 'z major
wergor Ior investigating this juestion was that visunl
tacgvicvy in grneral is mede up of a series of “bricf vicual
prege intions”, Ask a friend to look around the roon cnd watch
nis e ez ws he does so, It is to be noticed th~i c¢yen do not
describe s smooth continuous motion as they move nrourd,
Instezd, they are still for a brief period, quickly . ovet to
s or porition, are still for another brief period, iove again,

pre £%ill again, and so on, The periods durins wiic. ¢ w eyes are
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5till are called fixationsy the quick eye novouenis separating
fixations are called saccades., Visual informualion iu taken in
by the eyes during the fixation periods, where~s vision is
essentially suppressed during saccades, OSaccadel occur al the
rzie of about three per second; each fixation toirctfore lasts for
a period of about Y0 milliseconds, It is secn " en that the eye
ir constantly presenting the brain with a zerics ol brief visual
nresentations in the form of fixations; thereinie i'e guestion

of low much a person can see durinz such a nenerteiion

tecomes gquite important,

Since the late 1800s numerous investisaters (licDougall,190Ls
tipple, 191k) have done numerous experiments d--lin’ with the
ahove question, Arrays of items (for example, 1 tter arrays
puch as those shown in fijure 2,4;) have been triefly
presented to a subject in a tachistoscope., (| techistoscope is
zn optical device for presenting visual stimuli very briefly,
often just called a t-scope.) After he had viewe? ithe array

in this typical experiment was simnly
of letters, the subject/asked to report back os Luny of the
letters from the array as he could remember, suppote one now
1tots the averaze number of letters reported Ly tie subjects
=5 a function of the number of letters presenicc i the array.
The results obtained by such a procedure are s.ove in Figure 2,5,
If up to about four of five letters are presenied, the subject is
nerfect; he ie able to report them all back, T1he¢ iunitial part
of the curve in Figure 2.5 therefore rises lircorl: . However,
if more than four or five letters are presented i the array,

the subject is not able to report the addition.l lctiers but is
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5t1ll orly able to report four or five. The cuvrve in Figpre 2.5
therefore flsttens out after fowr or five letbeys, The conclusion
drzeyn from studies suéh as this typical one iw tint the amount

& person is able to see in = single brief wvisus)l pregentation is
apvarently constrained to about fouf or five itaw, Thie finding
Lea been'r9p1i09ted many times and the apparent limit of four

o iive letters has beern given » names it is culled the span of

aovrehension.

D Foaood
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Vigure 2,5, Arrays used in & typical experiment to measure the

information available in & brief visual presentetion,
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-~ 45 with many findines in psycholoxy, however, v
erxpeiinentally determined span of epprehension wne i odds with
viart nuhjects thought was happening, In particular, sutjects
ned Gwo dmtrospective Teports that conflicted with awraptions
enpavin nters were making ahout the experimental s:i'l;'c:,,:.tim;.

Mgty it was assumed that 2vbjects had the capability of reporting
211l tie letters they saw in the array, that is, {thet vliat was
reported constituted a completely faithful index of ¥ at was seens
“¥ob wole a-id the subjects, Consider an array of 12 letters,
Altaou:h subjects could only report four or five of ilc 12

lettesn, it was not the case, they said, that the} orly saw the
tour or {ive letiers but as they were writing down the first

Tour or Five, they forpot the last seven or eight, ﬁbcorﬁing to
thiz noiion, then, the experimentally determined spsn of apprehension
resulted rot from a limit on how much cowld be see: ‘ut was

inntesd ca,used.by a limit on how much of vhat was seeir could be

retriced,

The second assumption was that the amount of Lime tle subject
ied to perceive the array was exactly sgual io tiws amount of time
the oriey was presented, If an e¥xperimenter turred on the array of
the t-zcope, left it on for 50 milliseconds and then furned it off,
it seeswed only reasonsble to expect thatlthe subject s only |
those 50 milliseconds to perceive the array. Asgain, t..e auhjects‘
disngmreed, DFrom their point of view, it d4id not apnear as though
the array wvas been ahruptly turned offi it appeared Lo be gradually

Fading evey over the course of a second or so. It twerelore seeuwed
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that they were still seeing the 50 millisecond zryayr for up

to about 950 milliseconds after it had physiczlly vanished,

In the experiment just described, subjecl: were asked to
report all the letteré they could from the arvar: in other
wvrds; they were being asked to make a whole’report of the
letters ih the array. According to the subjeetn, however, thia
wag 8 very bad procedure, because as noted voac leiters were
Torgotten while others were being reported, 'To xectify this
problem, Sperling devized a partial report jrocriure, depicted

in Figure 2.6,

In a partial report procedure, as in a wrole report
procedure, the subject is initially presented wilth the array
(8ay a Ixl array) for 50 milliseconds. The twict is that the
subject is not required to report all the letters in the array,
Instead, they are required tc¢ report only'ong four-letter row.
The subject is told which row to report by womis of a sifnal
that occurs immediately after the array is turied off,

The signal takes the form of a tone playet to tle subject
through earphbnes. A high-frequency tone incicutes that only
the top row is to be reported; a medium~frecucucy tone indicates
that only the middle cow is to Ve reported: aﬂdh a low-
freguency tone indicsies that only the botiom vow is to be

reported,

Using the number of letters per row that Ule subject was
able to report using this procedure, Sperli:y was zble to

estimate the total nuwnbter of letters the zabjeet muet have
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had nvelilable at the instant the array was turned off, Suppose,
iov exgmple, that on the asverage, the subject was ~Llc to report
Three out of the {ouxr lettere per :?ow.. . Becguse .o svoject did
not lnow beforehand which row he was goins to heve o rveport,
tais must mean that he had three letiers availavie Lrowm each
or the three rows, The total number of letters ewtiwnied to

ey pvailable would therefore be thiee rows times Vores letters

P ror, or nine letters in all.

Present variavle- Imediately following Hubject tries
#lge lotler offaet of array, io report letters
arveys for G0 present signaling from the
williseconds tone telling subject appropriate
: which row to report, (signaled) row
AD I By A Hightone{top row) T,
H b ’ LY
ixrspl Medium tone(middle xowu) i
1 ; ,v"'l.
iﬂwpnglg_é “ Low tone(bottom row) ‘ {

(13 . (2) D (3)

Pirure 2,6 Spexling's {1960} partial report technicve

Lpexrling now performed the experiment describéd ghove,
presenting arrays of letters for 50 millisecomle, verying the
muers of letters contained in the array, and seci:y' how much
of the array subjects could report back for eacr axray size,
however, the experiment was perforwed uvsing both ~lole and

partial repeort procedures,



The result is very important, for ‘¢ = ows that the
span of apprechension does not, as early err-riventers assumed,
accurately measure the amount of inforuatic.. L.t subjects are
able to perceive, Instead, the result -ives erperimentei
support to the introspective feeling troi durin; a brief
visual presentztion people are able te s=" .ove than they

are ultimately able to report.

2.2 Attention and Memory

It is believed that information held ir scnsory store
is raw, sensory information as yet unanal;zed for meaning,
vhat evidence supports the assertion tiat i foruation in
gensory stor® has not yet been analyzed {ov uezning?
An experiment performed in the series by Srorlirg (1960)
provides us with such evidence, In this experiaent, Sperling
used arrays such as the one showm in M uwre 2,7, These arrays
contaired not just letters, but a mixture of letters and digits,
Sperling now used the usual control condition of whole report,
plus two types of partial report condiiions, T first partial
report condition was just like that used iv vrior experiments;
the subject was simply instructed (witn 2 vi-h or low tone)
to report either the top row or the botiocw irow, As expected,
subjects in this condition showed a maricd advantage over the
whole report condition in terme of number of aveilable symbols
(letters and 1igits). 1In the second poriis) report condition,
a high tone irdicated that only the digits wrre to be reported.

Suppose now there is information in iconic «lore about whether
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o particular symbol is a letter or a digit (bt is,
information about the meaning of the symbol,, In this case,
the partial report advantage should appear, .'or cioiple, a
rubject signaled to report only letters could :luvly scan
throvgh iconic store picking out the letters -id . noring the
di,ites much in the same way as he can go thvou = picking out,
gay, only the top row symbols and igmoring tiie tottom row
symtols, However, the partial report advantaw dié not materiallze
in the letter-digit condition, Usin:s a partisl report based on
letlers versus digits, the number of sjymbols esntinmted to be
~veilable to the subject was only four or five letiers, which
wes no better than the number of symbols estirntcd in the whole
rervort procedure, The conclusion that was drawn from this
result is thet when an array of the sort shom i: iigure 2.7

iz in iconic store, the eight symbols are, as {:x the subject
iu concerned, simply visual patterns, The sul eci does not yet
heave the ability to distinguish among the patteiiu in texms

of vhat the patterns represent, whether they ave letters or digits.

i 2 6 9 T ,
. .
i F 8 5§ R

i"igure 2,7 Types of arrays used in Sperlins's (1960) third

experiment,

It has been noted that information cannot res1ly be used
wiile it is still in the sensory store, Before i-loramation
of any real value, therefore, it must be
con beftransferred out of sensory store and iito some other

store where meaning becomes attached to it, r1etiern recognition
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iz tbe term used to describe the process of cin ssicriing
iniormetion from sensory store to shori-term .tciv, The temm
“vattern recognition" is used to describe this 12« sfer process
‘ewcezuse the procees essentially conrists of ‘ioco:nizing" a raw,
P Ysical pattern in sensory store as representins sowething
acrningtul, Pattern recogmition is extremely cow-lex and, more
cosplete discussion® have been undertsken in T-e 'ork of

leisser (1967) and Lirdsay and Yorman (1972;.

In order to discuss pattern recormition, 12U ore look at
distinction tetween a symbol (say = visually pres-ated symbol)
rad aconcept, which that syubol is used to repiresect,
vigure 2.8 illustrates this distinction. (On t ¢ 1left side of
Pi-vre 2,8 are shown various visual cymbole, On tie right side
are cescribed, to come extent, the concepts th:os¢ cyubols are
used to represent, The first symbol, for exz.pl:, is the
pattern "AY, The concept represented by the vi»:7iicsl pattern
“i4 constitutes a complex array of informatiorn, ircluding
pronounciation roles, first letter of the alphavet, first
letter of the word “apple", vowel, last letter of the word
“pizza”, and so on. The process of recognizin_ & patten, then
corsists of deciding which of all possible concepiz = particular

pattern corresponds to,

It is currently believed that this task is cervied out via
a fegture-detection analysis., A particular pat*2rn may be
thought of as being made up of a collection ol clinertary

featvres, The pattern "A" for example, can ve tlou it of as
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naviesy such features as two straight diapgonal lisen, one
corimontasl line, three acute angles, two obligue .rieprior

anles, ete,

ratiern Concept that Tattern ldewresents

A - First letter of Y2 slnhabet Vowel

Represents a poon  zede etle,

b - Second letter of t .o slnhebet
Consonent

Beginning of the word ‘bottle” ete.

4~ TLast letter of e slphadet
Conzonent _ .

Iepresents the souww’ of a person

snoring ete,

Figure 2,8 Symbols (visusl patterns) and the coacepiy

Wiey represent,

Lvidence for this kind of feature-testin: model comes from
a veriety of sources, It shall be mentioned ere viielly two
tyres of evidences behavioural evidence and phyviclorical

evidence,

Behavioural évidénce for a feature-~testiny n0d:] has been
‘;_:.::-L'thered by Ulric Neisser and his colleagues, vsin- wast is
termed a visual-scanning task (Neisser, 1963, 176, 1067;
Feiver, Novak, and Lazar, 1963; see Egeth, 1967, Vianal
sean-ing is what a person engeges in when he enteir a crowded

bur o restaurant and search {scan) through the crown to find
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& rwierd who was supposed to meet him there.

In the physiology laboratory, an extensive geviaen of
exveripents hes heen carrisd out by Hubel and idesel i1959 , 1962)
or: response patterns of individual brein cells to verious types
of visual stimvli, Hubel and Wiesel's proceduvre involfed
argsthetizing a cat snd then placing a tiny electiede into the
povtion of the cat's brain known as the visual coriex, when the
vlecirode was iﬁﬂicating the activity of a singlc nevron,
variova simple visual stimuli were shown to tie cot {wiich was
£$il1 fully conscious). The findinge weve drssatic: certain cells
rezponded only to very specific visugl pattern®, Dor instance,
one cell responded only to a verticel line, anotior only to a
vorizontzl line, and so forth., Buch cells mzy thersiore be
vieved as elementary feature detectors and Hubel 210 Viesel's
coniirmation of their existence provides fairly coupelling support

Lox g feature~testing medel.

Tigure 2,9 illustrates how thel pattern-recorpition process
Tits ivto the information~processing already disciwied.
Zo triefly reiterste, the physically pattern AV vulers the
g:or from the environment and is placed into jconic rtore,
The pettern recognition program then has the job of
trsusferring this xaw sevsory information from sonsory
siore into ghort-term store, In the process two ihinge
sappern, First, the physical vepresentation of tie i:formation
is colanged or recoded. Second, tre :raw sensory infomation

frow the environment is supplsmerted by informetion alresdy

guoret in long-term store.
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Fi;ure 2,9 How a pattern-recognition program fits ito

t.e iiformation=processing system, (loftus and Lofiva 1976)

To coupletely recognize a pattern, the program umust asic

a lon «ecries of questions about the pattern, and it t crefore

gecus to-l the process must be long and tedious, Exsctly l.ow long

doen nottern recognition take? This, of course, is a very

. importoat cuestion, for the rate at yhich pattern reco mition

occuig vlsecee an initiel 'imit on the speed which one ia zile to

inter-et with the environment,

Sperling (1963) has reported the first results ecermone to

this -uecstion, The logic of thie experiment is very siaple and goes

as Tollovs: suppose a subjiect is presented with array o., szy, five

lettexs,; and, furthermore, suppose the amount of the time the string
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is presented is varied, It is then asked how .any letters the
cvuject is able to report back as a function oi =oy long the
string was presented, It is assumed that in ocrder that a letter
.xom the siring be reported, the letter must & noltern
reco,mized., That is, information about the - xeiuence of that
leiter in the string must be transferred to s):.oii-term store,
How, suppose that one letter can be reported f{:o:n o string that
Lzn been presented for 10 milliseconds, two lettcrs can be
reported from a string that has been presented for 20

1iiliseconds and so on,

Az it has no doubt been fisured out, this .yoothetical
exyveriment has a serious flawy it assumes thot a suvbjiect can
extract information from the letter string oaly wien the string
is physically present, However, it has been neen thot this
asswiption is felse and that information can be cxtracted from
the iconic image of the string for some time alier the physical
stimulue has disappeared, Fortunately, there is o way to
correct this flaw. It turns out that if a bricily presented
visual stimulus is quickly followed by a second visval stimulus
in the same spatial location (referred to as a wesking stimulus)
t e masking stimulus erases the initial stimul © from iconic
atore, rendering it impossible for the subicel Lo {vither extract

icformation from the initial stimulus,

The results of this experiment show that ur Jo about LO=50
milliseconds, about one letter can be reportec for every 10 milli-

seconds of stimulus presentation time., It therefore appears
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in tais experiment, the time taken to pattern recornize one

letier is 10 milliseconds, or a hundredth of swcond, wvhich

ic very fast, Why does the function level off. 1o

pouibilities exist, The first possibility is L a2t zhort-term

store can only hold about four or five letters . & 0 short-term
store quickly becomes filled, The second coscibility is

t ot tie pattern-recognition process works in -»weots - that is,

te program can operate for only about 100 milliseconds but

ten necds a rest before it ce=n operate again,

Sperling's second experiment bears on this - uecuion,
{vperling, Budiansky, Spirak and Johmson, 1971,, 1t went as
followe: during a given trisl in the experimcii, t:e subject
gnv o geries of from six to twelve arrays of lctteru ilashed
~v uertially on a cathode ~ rey screen in front of im, (A
catlode ~ Tay screen is siuvilar to a televisioo screcn,) The
caich wes that one locetion of one of the arrayve corlirined
a20%t o letter, but a digit, It was the subject's ‘ob to report
wi.ich location contained the digit, The amou 't of time each
cxrey was left on before being replaced by the suvise. uvent
erviy is termed the interstimulus intereal, fn this experiment,

tie stisulus interval varied from S to 320 nillisecords,

Sperling et sl. (1971) assvmed that waen = =~ iicwlar
array sppeared, the sudbject began "scannin: the iless in the
arrey in an attempt to determine which, if any, o. L e locations
covtained the digit, By “scamning” is siaply zeont onttern
recognizing the items one by one, Usineg the pron bility that

t e subject correctly reported the position of t e digit, it
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vc® possible to estim~te how umany items had heen -ritern

recornized from each array. Suppose, for exn l., tiat this
~»0 =bility were 0,67. We could then infer ©:-1 L~ =ubject
seB pottern recognized two-thirds of the iteus ii o:ch array,

o 8ix out of the ninc items in the array.

In this experiment, it is to be remembered . i the
nnject was not recuired to remember the synbol: e w3
neliern recognizing (as his only task was to iiud ©'= digit),

".oreiore he has no need to fill up shorti~texn uewory,

The last question one asks in this sectio: is: “hich
inforuntion is transferred out of sensory store: _onsory
sicre can hold a good deal more information Liat cri short-
term store. Therefore a person must take 2 c¢ nicc zlout
viich: inforumation is to be transferred to shor. term
store and which is left to decay away from seracry store,

In deciding which information to transfer, ore is essentially
deciding what is coing to be attended to, In tvxn, this
choice is more likely dictated by the task oce is irying to
eccomplish, GSubjects in Sperling's partial repori procedure,
ior example, had to report all the letters ﬁ*ou a2 varticular,
desi/mated row of the letter array. A high tore of ;,-;mleﬁ the
subject to attend to the top row and to begin patlern
recognizing the top row letters at the expense of t“e middle

and “ottom row letters,
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2,3 lemory and hecall

Long~term memory contains what seems to be 2o infinite
caovnt of information, It contains facts about iadividuvals?!
personrl experiences, Endel Tulving (1972) has uscd iie term
opiso'cic pemory to refer to people's record of pevsorsl life
expeiionces, In general, episodic wemwory contzins =n information
tie basis for retrieval of vhich is some associatios vith a
parlicular time and/or place., For exasple, the iio ustion
%ot L lesarned the words 'hats', 'picture,' and ' o -.odlather’,

in a prychological experiment today” is episodie infois:stion,

In contrast to episodic information, however, ouc's
o200 v also contains information that is not associat-d with
£ proviculer tiwe or place, for example, the fact t' -t a banana is
vellow, The term semantic memory is used in releesc: to this
rovenizodic information, Semantic memory includes U e
oxrrnized knowledge people have about words and otier verbal
sre.o0leg, their meaning, and referents; about relations. ips
azov.” tnem; and about rules of manipulating them, ' zddition
to cudckly beihg able to find tle answer to a quesijior that
wes beon asked before humans are also very good =t rodicing
o. rezponce to questions that they have never been ascd before,

et ¢ ¢ consider, for exanple, these questions:

1« Mo vag the first President of the United Ltates.
Z2e Wrat is the name of a Hepublican President:

-

3¢ iiat is tne name of a fruit beginning with {'e letiexr P?



There & not much trouble with these questionsy ia faci,

mo:t meople can easily answer them within a few s~covic,
rowever with all the information that people hzve riored, how
do t.ey do it? How do they manage to S0 quickly lave zccess

of te information neceesary to answer these guestions,

To pose the question more specifically, it con e asked
voetler the processing of finding a desired item ir acuantic
ewesy involves a "successive-scanning" process, ouccepgive
gcg: .1 here means to enter the memory store at soue poiut
or location and scan items one at a time until tho vov i
after 1nformation is found, If asked for the nase of e first
niesident of the United States for example, one ~~.- o lo the
ylace in uemory where "Presidents" are located ~n:d scin one by
o~e until the one that is coded “first Presidert  ir lovrd,
op~f21ly, it is George VWashington. If asked to nmue = fruit
be 4.0 ing with letter P, a person may go to his “fiuite: and
geon tiem one by one until one beginning with I' i iound,

Tiie xn vwhat ie meant Ty successive scanning,

! Presidents
- !
/ ~ .
j .,

J
._'—ﬁ_opublica.n Presidents {TDemocratic 'residents '

# 4 .\ '_.f . -

Nixon Ford Johnson Kennedy

Mure 2,10 Hypothetical portion of semantic memory containing
inforwetion about Presidents (Loftus and Loftus, 1976).
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~lternatively, retrieval may not involve succeanive
ae~ izt of the contents of the memory store, 18 an cxsuple
0i w2t mey be happening if one is not scannin: stcccssively,
gunoogn again that it is being asked for the namue . ¢ 'cpublican
Uresident, A person may go to the location in memor v 17 cre
“Uretidents" are stored and there a subcategory of - ~publican
.renidents' may be four_ld as shown in figure 2,10, Y%¢ subcategory
mey M entered and the first item found there te nic.cd,
ttersh it is being talked somewnat loosely the besic roint is that
i.fore-tion is retrieved by some process, and L e - snition is:

o wvact extent does the process involve successive scrrnint?

To investigate these and other related issues, reedman and
Lofiuve (1971) asked subjects to answer a large nunier of simple
cuestions similar to the ones above, The specific purpose of
t.e Mrecdon=Loftus experinent was to determine w eiinr a
surject finds an appropriate instance by succestively scanning
tixouzh instances of the catugory. If he does, it en it ought to
{72 louger to produce a member of a larger catesor: © pu to
produce a member of a smaller one, For example, a rubject should
trre leonzer to name a fruit starting with P than {o o.n a season
otexrtirg with W. The result of the experiment indiczted that
i~ie weo not the case. That iz to say, subjects teo: no longer
‘o rrre a member of a large category than a membe. o1 & swall
categnry, Freecman and Loitus conclude that peopie ioletly
Go net use a successive scanning to retrieve info-.ztion from

8e.+nlic Lemory.
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“ fnctors do influence retrieval speed? 7To anu~ues this
cuesiic., reedman and Loftus presented stimuli to their subjects
usi - o7 of two methods., In the first method, the lelter was
goov: s, followed by a pause, and then the cate oy,

For exasiple, the letter P was shown, followed soou woiltammads by

e eetewory “fruits”, The subject may respond wiilh nerely,
“pe.xy, or “plum", amons other possibilities, Teactior time

woit we~2ored from the time 'fruit' appeared until the aubject

nedn 4 wedponse, With this "letter first" method ol pi :sentation,
28 coox ¢ the eategory “fruit® is shown, the subject uust

do tl:i; #, Firet he must find the place in memory vleve
infor.stion about “fruite' is stored; in other words, he must

M Lo 01 ‘enter” his "fruits" in wewory. Let the tiqe hiceded in

L

thir siev te called t Next, the subject must retricve the

1
relev ot i-formation from the category; that is, he wusi Iind
an irstaice of the "fruit" catepory that besins with i.e
letsor I'y let the time needed for this step be called tQ.
Iinally, tre subject must produce a response, The time needed

to do thiv is referred to ns K, The total reaction tiue {HT1)

to recpornd vhen given the stimulus 'P--fruit” is therciore

RT, = t1 +t,+ k

1 2

Jor "21f of the questions asked of any subject, iiu
secol evhod of preser.r’ion has been vsed: the c=te, 017 was
presositeld efore the letter, In the example that h~ws veen
discruscd, -fiuits" was presented, followed by a pausc . ¢ then
the letier P, Heaction time in this case was taken (ro:

present:tion of P until a response was made, With t-is ‘category
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fiist ~ethod of presentation, it iz possible for the o.lject
to "o %o or enter the category during the intervel betvwecn
vfavite and I, Therefore the tiuwe t1 is not included i tle
tot<l anesured reaction time, and the reaction time in this

case o

l‘(T2 = t2 + k
tine
i c:latracting RT, from KT, one cen get an esSi :ie of reaction
Lo Lite mecded to enter the category (sae figure 2.1‘.',

In typieczl experiments, t1 turns out to be adout 250 rill szconds,
or & .z ter of & second, It can therefore be sesn T ;L tlere

ig T 1l7 rood evidence for 2 two-step theory of retijovrl,

Concition 1:

'
“F" = interval - "Fruit" |m‘1! Response (e, ', 'lear")

AT, =t (enter fruits)

v B, (find 2 fruit beginning with B

+ k (respond)

Corditions:
“Fruit” - intervel - "P% {RTz, Lesponse ‘ez, ear”)
W, = t, (find 2 fruit beginning with »)

t k (respond)

Fisnuee 2.11 Reaction time taken to produce a fruit heqiining
witi: t'e letter P depends on whether “FRUIT® or T ia

preserted first (Loftus ard Loftus, 1976)

e cuestion that needs to be asked at this sture io: bLow
doea o.we retrieval affect another? Several experiieify -ave been
conducted on the issue of how one retrieval from wenory sifects

anoticr, Collins and fuillian (1970), for exwmple h»ve presented
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sucl o .dences a8 ‘4 capary is a bird" and required ileir
gio ec s Lo decide whether the sentences were true o frlse,
i'rioy exposure to one sentence, they have found, reducen t'e
1e-ctio- time to a second sentence, sometimes by ov i = (2if a
seco ., v encver the same subject noun has been used,
To jllictrpic, prior exposure to “; canary is a bivd: i-diced the

tite o mveecls took to verify other sentences about c:. vries,

Feeilitztion has also been cbecrved in expexic. n in
viiie” ¢ wvbject must neme a member of a czlcugory, od coue
tine l-ter wust name 2z different seumber of the cate wry
EoF, iofius, 1973~ Loftus and Loftus, 1946b). Let one iry thiss
et in the name of a fruit beginning with the leticx .7 Tow,
wint iv the name of a fruit beginning with P? Poople wivally
cnswver the pecond question much more easily if it has ceen

pevesded by the first one, Vhy should this be?

Une posgible explanation is that the first retrieval of
o tuii incresses the accessibility or "activates o « ox more
me.or- locotions, making informetion retrieval from then: easier
woor e sccond retrieval is made. For example, presentation
of t ¢ coterory “fruit" may activate the memory loc~tion
represc.iine the category namely itself, and it mav, in addition,
activ-te 1t"he locations tret are nearby the location of tle
cace 01y nome, If one adds the plausible assumption it this
irester accessibility of the memory loeation{s; is temjorixy
ond deeeys grodually (after all, things cannot stay zciivated forever),
ther oue additional prediction can be made: as one increzses the
tize, or ioe number of different unrelated questiow, i':i intervene
vetyenn tie two critical questions, one should reduce t e

fecilitating effect.
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Zefore ore gets into theories oi sewantic )euory it
= ould e pointed out a serious limitation im'wxn % in such
'~ ories: in order to theorize gbout a retriev:l n.ocess, it
roeade to be k¥nown something about the struecivre frow which a
person 18 retrieving., iny theory of retriev:l licu cewantic
2 ory must also postulate a structure of sru-utic ecuory,
~Uxvecture and retrieval are inextrically entwined, is places
-2 inaerent liwitation on the extent to whicl ar esreyiment
enn e uged to test either the retrieval or .2 cirlceiural
acpect of some theory, bvecause if an experiment doo 5 not
rueonort toe theory, there is no way to lmow wii.o" &arpect of
T e theory is at fault, It is the structure or e
re.. evel process that should te revised? Gsoe  oftle of
nouoatic mewory shall now be turned to and it 57217 Te seen

ow tris problem has been hancdled.

illan Collins and Rose 2uillian (1965), -rolc a paper
entitled "Retrieval time from semantic memory.- In tlis
pever it has been suggested that the items siored i semantic
werrory avre connected by links in a huge net wor®, Liure 2,12
precentes a portion of this hypothetical memory niitciure,
it i to be noticed that the concepts in thiz ‘v.ictire ave
"leiachically organised into logicelly nested scroidivete-
aunerordin#te relations. For example, that 'C .. 7 is BIRD"
iz superordinate to the subordinate that “Dirl js TV LY,
1t iz to be noticed further that a property cizvacteir!zing a
prariicular clase of things is assumed to be atored o ly at the

plzce in the hierarchy that corresponds to that clans,
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Thie assvmption has been called the assumption of “copmitive
econony, ¥For example, a property that characterizec 21l
birds (such as the fact that they have wings) is stored only
ot BIRD, It is not stored again with the different types

of irds, even though other types of birds also have wings,

ents
A
ANIMAL
has skin

has wings can swim

2
FISH
v

BIRY
\ ; has gills
yellow N LA is blue can' pite
BLUE

is
22 is pink
C:NARY & Ny B
SHARK SLLEON
N BIKD >
can sing \ ie edible
is dan—
brings
happiness _ahide

Firure 2:12 A poriion of hierarchically organized
wemory structure. (After Collins & Quillian, 1969)

Given this hypothesized network structure, Collins and
‘willian's next task was to determine how inform:tion is retrieved
from the stucture, To answer this guestion, an experiuent
woe caoried out in which subjects were asked to answer Yes"
and ‘No to simple questions, Consider, for exauple, il.e

tfolloving guestions about ceanaries:
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Te Does a canary eat?
24 Does a canary fly?
e Is a canary Yellow?

“elerring back to the hypothesized structure (¥ uve 2,11) the
three questions above may be characterized by t.c serintie
level ot which the information needed to answer tiem is stored.
wn
Consider the first question, "Does a ca.na.r;? The information
“eats is stored with ANIMAL two levels away from C JiludY.
iilevise, the information "has wings" and “is yellou- (needed
to ~nsver the second and third questions) is stored one and zero
levels away from CANARY, respectively. The major ¢atn of
interest in Collins and Quillian'’s experiment weyxc t'e
recction time to respond to the questions, (Naturolly,
ciestions such as those above were intermixed with such other
muesiions as “Does a canary have gills?" for which 1 ¢ correct

answver is "No",)

The cognitive economy assumption - that a oroperty which
charscterizes a particular class of things is stored only at
1 e place in the hierachy that correspond to ti:ai class-- has been
cueptioned, Anderson and Bower (1973, p. 381) state their
objection: "There is no compelling reason to belicve that
wwman memory cannot retain any redundant facts; t cre is no strng
need for erasure or gnrbage collection of redundant focts just

to 'clean up' the memory system",

Conrad (19(2), meanwhile attacked the cognilive econcmy
aspuuiption on experimental grounds, Comrad siuply asked subjects

to describe a canory, a2 bird, an animal, and so on,



38

w. @ then tabulated the frequency with which vnriova urcperties
were mentioned. It turned out that the properti.ec frequently
sociated with c nary (such as the fact that they sre yellow)
vere the properties presumed. by Collins and "uillisn to be
stored directly at the CANARY node, wrereas the vroperties that
Corr-d found to be less frequent were presumed by Collins and
viliien to be stored with BIRD or with ANIMAL, It iwey very
well be, therefore, that property frequency rather th.nn the
nierachical distance determines retrieval time, In :-ct, in an
experiment to test for this possibility, Conrad hos found
tiet property frequency has a large effect on rc;ction time,

i erens hierarchical distance does not.

Farcnthetically, it should be noted that Conrad's
disconfirmation of the cognitive economy assuupiion
illvztrotes the danger of taking a physical anclo ¥ too
seri-usly., It has been pointed out that the irfor. olion-
processing approach derives in large part from = coviputer
~rolory. For computer, space aconomy is eritiecsl becsuse
computers have a limited memory capacity. However, computers
process information very fast, A computer annlo;y thcirefore
sy ests economy of space (that is, cognitive econrouy; at the
experce of additional processing (that is, hevin io move up
ant Jdovn a hierarchy to find needed information), owever,
“wess are probably somewhat different; they piccess information
velatively slowly but appears to have virtually infinite storage
copreity. So humans ean probably operate more efficicntly by

ctoring information very reduntantly and thereby cuiiing down
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on the proccusings time necessary to find the information, .lirn
Collins =7d ousc “uillian are expert computer programmers cs wwll as
scientists, ~nd probzbly this is why the cognitive economy

assumptio: svs estea itself to them,

Follovi  tle lead of Katz and Fodor (1963), Smith et 21 < 197L)
begin wit': ¢ o gscumption that the meaning of any item in .cuory
can be meprcrented as a set of semnntic features in their fe-lTire..
comparisoin .odel, In this sense the model resembles o setl -
theoretic wodel, but Smith and his colleagues have made - critierl
new asswiiion: thet there are two distinct types of featur s,
First, tiec: ore those features which are essential aspects of the

item's wer. i 1, These are known as defining features, Converscly,

other footui-n (o not form part of the item's definition, but are
nonethelcn; descriptive of the item, These are reterred to o=

characte ictic fe-tures, To illustrate these two kind: of fcaiures,

consider % e vo.d “RHobin", There are some features that muct o

true of robins, such as they are "living", "have feathcrs,~ ~hove wings,"
and *hove red “reasts"., These are defining features, Otier {rotures,
however, ny bLe associated with robins, but they are not

neceseary lo e ine a Tobin, These include features such as +like

to perci: i: trees~, "undomesticated", "harmless," and “smollisi-,

In situ-tions “cre a subject must decide whether an instance is o
number of o cnterory (for example, deciding whether a robin iu » bird),
it is somwmied .ot the sets of features corresponding to tiw iiztance
and the c~ic:nry are partiti-»e2d into the two subsets corresponding to
definirn = o~ cicyocteriatic features, Figure 2:12 illustrotes this

partitioning .o ROBIN and for BIRD.



Concepts
Defining Hobin Bird
features pe PR
Is living Is living
ing feathers Has feathers
Hles wings Has wings
Zar o red breast
- -
Character- lys Flys
istic
features lerches in trees a
Is undomesticated .
Is smallish »

1
Fi~wre 2,13 The meaning of n concept in terms of serzitic fentures,

Tie i er on tie list a feature is, the more essential it ic for

deiinin. t'e concept (¢f Smith et al,, 197L)

The process of verifying whether an instance is - uember of
a citegory (in this case, is 2 robin a bird?) is now ussuucd to be
accormlisicd in two major stages that are schematizcd ir © e flow
of figure 2,13, The first stage involves a comparison oi both
the Jde-inins and the characteristic fecalures of the iicltance and
the catepory to determine the degree to which the two seis of features

are similar, If there is a high degree of correspondernce vetween
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!
Lie instance features and tne category features, the sutject

respords “"Yes" immediately, If thc two sets of fecturce have
vcxy little correspondence (low similarity), the subjeet can
respond “No* immedinstely, If, however, therc iu au intirmediaste
level of similarity tetween the features of the instrice and the
fartures of the category, then a second stage is needed boefore

e subjuct can reach o decieion,

In %he sccond stagr, the subjcet compar:s only the defining
fentvrces of the inotance aid the category, If o1l ' defining
fastires of tna crtegory are aloo defining featurces of the
ingterce, then a "Yes™ respons: is madc; otherwisc L. subject

regpoude YMo",

Low well does this model describe the findin;o in the
setnntic wenory literature? Three results shall e considered,
tile ocnc of which i3 called the typieality effcet., llien o subjeet
ie asked to verify whether an instance ies a menboer of o category,
2oy BINUS, subjects are consistently faster in verifying some
irstorces (for example, ROBIN, CANARY) than other (for exouple,
CHICKEN), The faster instances are thouse that are jvdged by
other, independent subjecte te be more typical of the extegory,
The typicslity cffect has been observed in at lenat three
different laboraterics (kips, Choben ond Smith, 1973; losch, 19733
Witkins, 1971). The feature - cunparison model explrinn this
reawlts by assuming that if the instance teo be worificd is
hishly typical of the caotegory, the two share ¢ lorp number of
footrees (voth defining and char~cteristic), When it ie

discovered during atage I that the instance and eatcgory have
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largely overl poing features, the subject can mnke immediate
responsc witio.ut czecuting stage 2, For a typical instarces, in
contrast, t-c.c is not much overlap in terms of the characterisiic
features, “to e 2 must therefore be executed, and response iliwe is
accordingly lonzer, To summarize the argument, the reason t{ypical
instances sre verified faster than atypical ones is that the TUypical
instances ury veruire only stage 1, whereas the atypical ones often

require botl. stoyes 1 and 2,

Present the stimulus
("Is a robin a “bira?")

N7

Retrieve feature list
for the two nouns ard l
determine the overall fl‘kGE 1
similarity of both

defining and charac-
teristic features

s

/‘ much
similarity

,/ is there bet-
-&*f /

ween the two o
sets of fea- )
tures?

l Intermediate

~Ne "
Tomipare defining | 4 STAGE 2
features only A J
X |
l No  Jthere\ Yes
spond “lo* l .. ; L > E'fBSpcnd"ﬁaFl

11‘15::.';re 2.1 The feature comparison Model for the veiification of
s.ch statements as "Is a bird a Robin?"(ifer Smith et al,, 197L)
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.8 gppealing as the feature-~comparison model iz, ot lecst
two peotlewns with it are evident, The first problenm, poiuted out
by Collice ond Loftus (1975), is that the distinction ietween
delinin; :nd characteristic features hss the inherent difficulty
tiunt tl'ere is no feature that is absolutely necessarv to Cefine
soelling, For example, if a person removes the win: from o bird,
that objeet does not cease to be a bird. If the feot .ers were
plucked from a robin, it does not stop being a robin, Fuxthermore,
people Co not appear to be able to make consistent decisions as to
whetwr ¢ feature is defining or characteristic. Is “huving four
legs a defining feature of tables? What if a person sees a table
like ubcet with only three legn? Does he still call it & table?
Smii: and his co-workers appear to have recognized thet festuves
are so.e or less defining, but they have been forced into waking
wiral iz probably a somewhat mrtificial distinction between defining

ond ¢ crocteristic features,

I. s=econd problem with the feature-~comparison mocel is th-t
it cnanot explain a result observed by Glass and Holyook (1975).
To better apprecinte this failure of the model, the proces:z of
deciding Liat something is not something else is to be considered
(or excmple, "Is a banana a robin?"), In this exmaple, the two
nows, “banana® and "robin", have almost zero features in common,
and & subject should therefore say "No" very quickiy, !However,
wint zbout the question "Is a Collie a robin?" It s .ovld take
soucyirat longer, because the subject may determine that t'e two
nouns hove some features in common (for example, both are living)

end t erefore executive stage 2, The feature-comparisorn model
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thus erpects L nt the more related two nouns are, the lornjer it takes
the gibiect to say "No”, Glass and Holyoak (1975) have invesiignted
the speed ' it yhich subjects can disconfirm various typ'u of false
statere:ia, 71'e result that is damaging for the feative-coup.rism.
model in t ..t subjects can disconfirm a false statemeni sucl as
"Some cl:aire are vocks," even though chairs and tables are sisilar

to each ot er than chairs and rocks,

Most lotoratory experiments of human memory have dealt with
episodic memory phenomena; many few have dealt with semantic
memory p erouena, 1t is certainly the case that many more experimental
=né Leoretical developments are needed for a full un’crstanding
of how t!'e semantic store is organized and how information from it

ig retvieved,

inotiwer iwportant problem for students of memory is to
determmine ire interdependence between episodic and semantic
mewory, uppose, for example, an automobile acident, which isg o
highly cazmlex and sudden event often lasting a few seconds is
been witneuced Ly a person, The knowledge contained in sewnntic

memory i:ilvences his perception and memory for this event.

4 recent experiment (E. Loftus & Zanni, 1975) demonstrated
this quite clearly: college students watched films of trafiic zccidents
and then ciswered questions about events occuring in the [ilu,
Some of the rtudents weve asked questiome containing an indefinite
article ,for example, "Did you see a broken headlight?"), whereas
other stideite were asked questions containing a definite article
(for exaiple, “Did you see the broken headlight?")., In fact, there

was no croien headlight in the film. Questions containing deiinite
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article promised many more "Yes"™ responses, indicotins ~false"

recosnition of events that never in fact occured,

thy does this happen? ipparently, when asled “Did you see
ti@seset” a person familiar with the gemantic rules overning the
uge of the "the" (a part of semantic memory) is lilkely to infer
tint tie object has, in fact, been present. After, all, a person
vges te definite article when he is referring to a paxticular
ovject, and he uses the indefinite "a” when he reiere to a
member of a class of objects, Conversely, the indefinite article
is rot 1likely to lend to the inference that the objiect has been
precent, The effect illustrates something very importont, nmely,
t'oi o person's semantic knowledge (in this case, o 'nowledge
of rbout the use of “the" and "a") can influence lis report of
on eveant he has experienced (in this case, an accident hie has
wvitnessed), The indication is that semantic meumory und episodic

uerory depends highly on each other,

2.4 Duemary
Fxploration of the memory system has been started by noting
thnt tie information from the environment is fivet placed into

gsensory etore, and a number of characteristice of ilis gtore have

be~n described.

1 Lensory store holds a large amount of information—
essentially all the information impinging on a 7iven

sense organ,



2, Information in sensory store takes the foru of row,

sensory patterns as yet unanalyzed for weaning, .

3e Information decays from sensory store very cuickly,

L, 4 portion of the information in sensory store is

transferred out via the process of pattern recognition,

“ottern recognition is the process of attaching meaning to

a sensory pattern and probably consists of testins for the
pregence or absence of elementary sensory features, The
decision of which information to transfer out of sensoiy store

nird which to let decay away is the phenomenon of attention,

The distinction between two typee of long-term memories
vas initially proposed by Endel Tulving; "episodic memory" was
ti:e term he reserved to refer to memory for humans' personal
experiences and their temporal relations, whereas “seuantic
menory - referred to individuals" knowledge of words, concepts,
ani relations among the two. Investigators of hw.an semantic
menory are concerned with this question: how is this type of
information structured in memory, and is it retrieved: To answer
this very important question, experiments are usually
conducted in which subjects are observed and sometines timed
viile they retrieve very simple informstion, The dola are used
to rolke inferences about storage and retrieval processes, and
severzl types of models have been proposed to account for
t.ece data., Network models, set~theoretic models, and the

feeture comparison models are three among then,
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Some of the ways in which theory and resexrch on
human information processing has been applied to real world
problems have been touched and speculations as to potential

future applications,

The next chapter deals with the aims and l.ypoihesis

of this study.
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CHAPTER III

AIMS AND HYPOTHESES

The aims of this study were to investigatc the differential
eflfects of part — vs - whole method of preseitalion of a text
on information proceasing and immediate reczll =ud interretention
of the text., It has been shown before in the nrevious chapter
from the psychological consideration of relcvant® theories and
itodels of memory mechanisms and retention behavioui of human
bein:s how information processing and retention of information
depeids on the repetitdve presentation of tie isiormiation and
the time intervals or pauses in the sequence of information
presentation, The greater the repetition cnd i.e wore the
number of pauses during the presentation of i e information,

ile greater is the likelihood of effective relec. tion,

On the basis of these arguments the follo-in: null

o:pothesis is stated, vigz,

3.1 Null Hypothesis (Ho)z

There will be no significant difference aron, five randomly
selected groups in their mean retention scores ol r text presented
by playing back the text with tape recorder in {ive different
styles of presentation varying in repetition =id number of
pruses during presentation,

The next chapter deals with the experivsenizl ethodology

of the study,
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CHAPTER IV

EXPERIMENTAL METHODOLOGY

hs1 The Sample:

Tre subjects of the sample of the study were obtrined
frou the parent population of first year N,C,E, stuvdents of the
dveuced Teachers' College, Zaria. From a total of 307 students
of the first year, the investigator randomly obiained Iive
groups of 50 subjects (m = 50, each) the total sample size being
250 (M=250), This randomization was done in the following

vy, viz,

(1) e names of 307 students were listed first ia - random
wey by shuffling the registers containing na == of students
of different subject combinations, for example, I'istory -
Ceography, History ~ English, Biology -~ Cheuistry, Biology =~

Fothematics, Chemisiry - Physics, and so on.

(2 "The subjects of the list were then given seri-l mubers

as 001, 002, ... 009, 010, 011, ... 099, 100, 104, ... 307.

(3] Trereafter using the tables of random numbers ilie
irvestigator read three digit random numbers gzs they

were predicted by the table,

b he first predicted random number identified © e iirst subject
from the 1ist for the first group, the second iree digit
rendom number identified the first subject of tie second

group, and so on,
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“iis method of randomigation maintain the critcrion of
rendomness of the subjects in the group since a subjcct
predicted from the table of random numbers had an e:u:l chance
oi beiny selected for any one of the five groups thon it would
Lave been if the investigator had randomly selected =11 50
subjects of the first group first, second group second, and so
on in which case the subjects selected for a particul:x group

2e8d no chance of falling in any other group,

412 The Text

Te text was selected from a text book on educctioral
osycholory (Mukherjee, 1978). This text consisted of '20
words on the psychology of motivation and is reprocuced in

wprendix 1 of this dissertation,

L:3 Treatment

To ensure controls in the design of this expcriusent the
following aspects of the treatment were first decided upon,

viz-

(2, The text will be presented throush the auditory . odelity
of sensation by playing back the text pre-recorded on five
‘iflerent cassettes, the speed of recordin; being 8l, words

per minute,
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(L, T'e tapes should be played back at the same

pitch, that is, decibals of sound, for every group,

(¢. The five groups, A, B, C, D and E will receive

receives treatment &
respectively five treatmenrts, “1'b1' C1, d, and e, 80 that group A,
,roup B receives treatment by, and so on, as s .own below,

viz -

Gzoup A - Treatment a

—

12

fhe entire text was played back first, Then U c.e is a
neuse of 10 seconds, Then the entire text was la-ed back

Fo R 1 P

Broup B ~ Treatment b

B

12

Tne text was read in instalments of two sentences,
+ter the play back of every two sentences there ez o pouse
of 10 seconds, Then the next two sentences were plo.md boek
rollowed by the same pause interval, and so on, «%i i = end

oif T« text arter the same pause interval the entire iexi was

repl-yed in the same manner,

Grovn C .- Treatment c

—

1!

s'or this group after every two sentences there ns a
pa. 8¢ of S seconda, Then the last previous sentence wrs played
Leel followed by a pause of 10 seconds, The next two centences
wyes ulayed back in the same manner till the entirme text was

nloved Lack when there was a pause of 10 seconds asein,
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The entire text was replayed in this manner for t'c¢ second

tine,

Group D - Treatment d11

For this group after the first two sentences vere
nlzved back there was a2 pause of § seconds thean thc last
previous sentence was played back followed by pauvsc of 10
scconds, and then the last two previous sentences vere played
beck followed by another pause of 10 seconds, In Lhis way
iie entire text was played back followed by anot exr pause of
10 seconds and then entire text was played back in tle same
Lonler once again,

Croup E -~ Treatment e,

This treatment was exactly the same as treaimont d1 with
tle exception of a summary of the text for recopitulation
at ithe end of the entire text followed by anoi 'c: replay of

t.c entire text.

l.li Retention Test:

i retention test was designed by the invesii;stor
corsisting of twenty items of questions coverin~ '+ entire
text, for which short answers were necessary, (ie iteus in the
text were randomly shuffled in such a way so t L ii» answers
to tle items in sequence did not follow the se ue:ce of the
ax uments in the text, that is, the items at tic W ~inning

relnted to the end part of the text while iteus 2t the end
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related to the beginning part of the text and so on, This
retention test was administered twice the firsti oic being
imediately after the treatment the second one being

sduinistered after a period of three weeks,

h:5 GLeoring

Correct answers were scored as 1, mistakes bei: ignored,
1i.c same method of scoring was adopted for later rctention

test es wentioned before,

L:6 Research Design

FIRST YEAR H.C. .
AT STULENTS OF A.0.. .,
ZARIA(N = 307;
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o = o=t
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The data matrix of statistical analysis of the data
consisted of two retention scores of every subject of each of

the five groups and their sex affiliations,

The next chapter deals with the analysis of data

and results
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CHAPTER V

ANALYSIS OF DATA AND RESULTS

1T7e data matrix on this study was subjected to slatistic
ri-lysis using the University Computer with the aid of .1G5
Jvorrous, Firstly, the means, standard deviations and
steadard errors of both recall and retention scores of the five

rroups of subjects were calculated. Tables 5,1 and 5.2 show

these results, viz: 391 521

Table 6,1
« + Means, Standard Deviations, and Standard
Errors: Criterion Recall Scores

(n = 50 each)
h Group Mean 8.D. Standard Exror
A 50 5.2L 2.4207 3423
B 50 510 2.0923 . 2959
¢ 50 9.84 2,2439 «3173
D. 50 12,26 2.6788 3788
E 50 12,98 2,2632 « 3201




Table 5.2

Means, Standard Deviations, And Standard
Errors; Criterion Retention Scores

( n = 50 each)
Efoup Mean S.D. Fito;:ﬂ‘a;d Error
A 50 b.26  2,3803 . 3366
B 50 5.10  2.0923 - 2959
C 50 9.34  2.23M « 3164
D 50 1.9 2.7572 3899
E 50 12,66  2.3353 3303

——

It is noticed from the above tables that the ..ean recall
and retention scores of the groups A, B, C, D aind I increased
in te same order as the groups are arranged, therel showing
the increasing effects in significant gains of the .eon recall
end retention scores with the progression of the tre:iments as
ve move from group (A) to group (E), The relative sizes of
the standard errors of these mean scores for all the groups for
both recall and retention tests were however almosi e ligible,
thereby lending support to the satisfactory randomizalion

odonted in this study,

Then the investigator wanted to examine if ti.e ean scores
of these five groups for both recall and retention tests differ
gi;nificantly from one another, by applying analysie ol variance
gstotictics, Tables 5.3 and 5.4 reveal the results of these

analyr~is, viz,



Table 5. 3

nalysis of Variance: Criterion Recall By

Croup and by Sex

(n= 50, each)
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—

Source

Sum of Squares

df Mean Squares

-------

Main Effects 2478, 8L0 S 495,768 91,681 0,001
Group 2478.333 L 619,583 114,577  ~-0,001
Sex 12,9LU 1 12.944 2.39L N.S
Interaction Lo, 181 L 10.045 1.658 R.S
Error 1297.81L 21,0 S.108 - -
Total 3816.836 2L9 15.329 - -
Table 5.4
. {relysis of Variance: Criterion Retention By
Croup and by Sex
(n = 50, each)

Source Sum of Squares af Mean Squares P P
Main Effects 2963.513 5 592.703 107.707 - 0,001
Group 2962,450 L 740.613 13L.505 <0,001
Sex 13.849 1 13,849 2.517 N.S
Interaciion L2.508 L 10.627 1,931 N.S
Errox 1320.703 20 5.503 - -
Total L4326,72Y 249 17.376 -

e —
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Tt is seen from the above tables that for both reczll and

retention scores

(., tie main effects, that is, all factors, for example,
wovp and sex taken together, were significant at 0,001

level of confidence and

(b, t'e groups differed significantly from one another

-t 0,001 level of confidence,

Neitlexr interaction nor sex as factors were found to be

gimilie'nt for either the recall or the retention scores,

™e investigator then wanted to examine if there were
sirmilicont differences between any pair of two groups for both
t = vceall and retention scores by applying Scheffe's test
anzl-8is, The results of the Scheffe's test analysis were

foun? to be non-significant,

Resul s

The results of the statistical analysis are swmarized in
the .ollowing:
() the groupe differed sismificantly from one another in their

meon reeall scores (Tables - 5.1 and 5.3)

(b, tle groups differed significantly from one another in

their mean retention scores (Tables - 5,2 and 5.l
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Un the basis of the above significant results the :ull
hyo toesic of this study was rejected and its alternative
hynot esi= was supported, Comments of the implications of these

resultr will be made in the last chapter of this disuertation,



CHAPTER VI

CRITINUE, CONCLUSIONS AND IMPLICATIONS

641 Critioue

That the sampling technique adopted in this investigation
wos actisfactory is borme out by almost negligible stendard
er-ors of the means for the both immediate recall ond later
retention tests (Tables -5,1 amd 5,2), This was achieved by
adonting a random sampling technique from a parent ponilation
of 307 'ubjects by allocating the first randomly precicted
subject to group A, the second to group B, .... the 7ili: to
grovp I, the sixth to group A again and so on instead of obtaining
the first S0 randomly predicted numbers indentifyin. sibjects
of srovp 4, and the second 50 for grovp B, and so on, lad the
investizator adopted the latter method of randomizztion of
mrouns then any of the first 50 randomly predicted nu. exs would
hove ~=d no chance of falling into any other group bui ;roup A
tlereby violating the underlying assumptions of random sompling,
Cn Lie besis of this argument it can be safely cleimed tint the
five difierent groups were equivalent in their recallin; ability
at the commencement of the experiment and if any si niiicant
dili=rences were to be found in their mean immediate recall and
liter relention scores then they could have happened only due to

ihe diflferential treatment experiences of the groups,

‘s regards safeguarding internal validity factors it is

clenr irom the Tables — 5,1 and 5.2 that there wes i0
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fexnerizentsl mortality', The scoring of the recall a.d
retentio: tests was objective and there were not any otler tests
to be scored by the investigator, and on this basis it con be
argued t =t there was no bias due to 'experimenter deczy'. 'Uhere
was i1t er no question of any bias been introduced in 1 e
experi entzl results due to internal validity factors of reactive
responses |rccalling a meaningful prose material is not concerned
with socizl deeirability), effect of historical changes Lhe
data collcciion was over within a period of three wecls ilen no
historicol ¢l anges in Nigeria took place), and maturation (l'e
subjcets 1eve all mature adults with ages far beyond tie
Pirmeii-n dovelopmental stages), The other internal velidity
facto. o: statistical regression effect towards the mean could
not " ve i:''en place since the investigator did not have any
extre:.» ‘roups of subjects, that is, subjects with very ood or
very poor recslling abilities, as the groups of subjecis ere
randouized fron the same parent population, Hence according to
Cempbell 1969 the investigator safeguarded all the inierncl
validity frclors of this investigation, As regards extermnsl
validivy, thet ie, representativeness of the findingss lo -ricder
popul ~tions it is clearly seen that the sample sizes were lar,
enou;”: each being nearly 6% of the parent population, = fi ure
adecv.tel: representative of the parent population on ¢ - 2ound
of ¢ ~ir izlisfactory randomization, thereby lendinz supnort

to th- claims of the investigator that the findinss of tiis study
were ro iesentative for the parent population of this sltivdy and

also =2iuil-r populations with the same parameters else .ere in
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Ni eria, The representativeness of the findings ic 2lso borne
ovt by the almost insignificant values of the standa»d errors
of {he mean for both recall and retention scores s shown in

T.:?,bl&B "~ 5.1 m 512'

Further the investigator tock additional controls in the
resecrch design by presenting the learning materiols through
tle nlay back of pre-recorded cassette tapes at thc crue
deciiels of sound and at the same rate, that is, vords per minute,
Ti»» only difference in the treatments lay in the nwnber and
length of pauses, and repetitions and hence on this siound it
czn e safely held that any significant differences found in the
resnective mean recall and retention scores would bhe attributeble

to tl#se treatment factors and nothing else,

6.2 Conclusions

From the above arguments the following concl:zions are

uege from the results of the investigation, viz, -

(a} Tmusediate recall and later retention of meaningfvl prose
aaterial is almost facilitated if after the fiist two
gentences there is a pause of five seconds followed by
the repetition of the last sentence followed Ly a pause
of ten seconds and the repetition of the 1l:s5t two previous
sentences followed by another pause of ten secoids, before
te next two sentences are played back (Cioup

Treatment 91).
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(v, Tie recall and retention score means of the different
.wvoups differ significantly from one another (Tzbles - 5,3
end ,l), and the direction of this difference for both
the recall and retention tests are evidenced frow the
Palles — 5,1 and 5,2 and they are in the following
descending orders of magnitude for the different sroups,
viz - For the recall test scores, E, D, C, A and B rxd
Zor the retention scores of E, D, C, B and A, Tre only
(iflerence in the above pattern is that group ..'s ueen
recall score is higher than B's mean recall score wlile
B's nean retention score was higher than A's meen vetention

score, which have happened by chance.

(¢ “ex rrd interaction between sex and groups as foctors
vere not found to be significant (vide Tables - '1,3

sid f')'.f.[) .

6,3 Implicetions
e objective to understand man as an inforuation nrocessing

systen, Ulat is, the ability of human beings to reme:lLer past
learnin: , their unique features to forget a consider~ble part

of thrir learning and experience, has prompted the resecrc er

to U e uiderstanding of models, theories and some reserxch
evilence in this connection, The investigator hess in ihis
regerd tolen up the effects of pause and repetition on tlc

reczll o. prose text, Now that one has the frameworls one arrives
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vt the cuestions: What good is itT Wwhat exactly cin we do

vith it7? It is true that the framework is still »l:.tively new,
becruse of that much of its potential for precticael epplication
s vet to be realized. However, from the consideraziion of the
sbove points as investigated by the researcher in corncction
vith the psychology of pause and repetition, the following
fnctors seem to be important in teaching and learning, the

objective of which is retention and recall,

It has been found that apart from indivicdusl dilierences
in the ability to retain past learning every individegl shows
soie degree of mastery to reproduce his past learuins or
experience, For this to happen three stages of iw:.n behaviour

neve to be observed, viz, -

() there must be some initial learning experience
(v, there must be some intervening period during i'dich
learned materials or experience is s:ored by Lie

individval and

(c, there is final stage of reproduction of tlet initially

learned materials or experience,

If psychology of human memory and its findings =ic velid, as
showvn in the study, then it may be possible to redice the
negrtive effects of the above stage (b) to its near-zero
level when past learning can be reproduced effectively later
vy © e learners, This is one of aspect where (iiec study

hag made its contribution,
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urther the investigator found that the proce:s of storing
knovled e nay under certain circumstances, isrupt the
retention of additional bits of information, For exsmple, it was
fow! t.»t response competition at the time of reczll con be
responible for some retention loss or interference eflicci,
Thiz ~lesrly explains the relative better performs-ce of sroup A
over rroup B, The pitch of presentation was equal {or 211 2roups,
tiiet is; at equal decibels, However, while group ) !in¢ » continuous
ilow of inforation, group B had the text presented in secvence
of 10 sentences with a pause of five seconds withoui repetition
of t e nrevious two sentences. This had an effect oif seporating
the c¢.:tive text into bits of inforsation, allowin. for
discotinuity of inforration flow for group B, Heoee, t e recall
of ¥~ first two sentences would be blocked by the seco:d two
scntences, the recall of the second two sentences wourld be
affected by the recall of the third two sentences 2.« “0 on,
In co. yatible responses have been connected to the sz .c reuponse,
T o »cerll of one temporarily blocks the recall of U e otler,
T e incoapctible responses compete with each other, ccuse confusion
end lead to errors in recall, Similarly, an atteapt to recall the
scco: two sentences compel the subjects to have tie liret two
sentences unwanted, and this may interfere with later recall
after {irst two sentences, unless of course learning to retain
is nerfect as in group E, Moreover, for group B the separction of
the ontire text into two seniences with a pause of live scconds
withovt repetition did not allow much time for rehesrscl, and

viatever rehearsal that was done it wes by the subjectc nnd not
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afiorded by their respective treatments and hence 2o continuity,

The investigator also found that a considerrile nart of the
intervening materisls from a steady flow of infor. - tion is likely
to be loat, It is assumed that the Long Term ! ewory or the
lenory benk is rather a slow=-coach, and it takes loi: time to
vrocess and store the incoming bits of relevant lecrnins, So while
the Long Term Memory is engaged in a very useful nirocess of
atoring bits of information as memory traces or schemsta, it has
to send back some of the following bits of inforiction to the
rort Term Memory to hold on for some time, Durii/ 11 this,
if the flow of information does not stop, which i: ucusl in the
nor.inl classroom as the teacher is commonly engp-ed in showing
s 1nrstery of the subject he teaches, it would not Le surprising
if t e individuals are able to retain only bits a1d »ieces of
iaforiation in an almost haphazard manner, missing out 2 lot
of neny essential aspects of the information, This -4ill be
nerticularly so, if the listeners did not keep any record, say,
by note taking. That a considerable part of the iiteirvening
moterinls from a steady flow of information is likel, to be
lost, .ets some further support from a consideration of the

iafor =tion Theory of Shannon (1948).

or » steady flow of info;'..:ation, for exanple; & tope=
recorded message or lecture, the amount of infor ~lion processed,
byr “ecoding, and encodin; for satisfactory stor-~yc co that it
con: » retrieved in future, is alwnys less than uict is received
ag nueinifested by all the lreatment groups, viz, - ‘~oups A,

By, C, D end E. What would happen if the flow of inlor ntion did
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iiot stop to give this much needed time for procecsing the
iniomation by the sudbjects? The results wotld Le obvious,

that is, there would be gaps in reception leornins, The obvious
reuedy as brought about by the study is for teacl'ers to allow
pauses, which would be well-used by repetition of the already
treosmitted message by the way of recapitulation nnd revision

cduring the same lesson hour,

Closely in this connection is the fact th:t t ere should
e nrovision and time for recapitulation and revision of the
lecaimed or taught materials during each lesson, 2y in each
week pupils should be encouraged to improve on their study habits,
notetaking, recording and reading. Since Infor.:tion Theory
exposes our limitations in keeping pace with L. : flov of
infor ation, and in the processing of inforintion received,
cocre should be taken in the transmission of iufor.stion by
providing for gaps or pauses, and using a lon uc;e of highest
redundancy., This explains why group E perioc ed Lest relative
to groups D, C, B and A. Group E had the hirhc: ¢ facility for
rehcersal. This would have facilitated maintrinaiice of the
inforuation in the Short Term Memory long enou !y {0 possible
trensfer to Long Term Memory, For items to be trensferred from
short Term Store to Long Term Store they must be rehearsed

(«.tkinson and Shiffrin, 1971).
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Por teachers and educators, if memory has to be retzined
for lonz periods of time then the immediate memory hes to be
rehe.roed over and over again till the whole learnin  or
experience is retained for good., In other words any leavning
or experience for long time retention is a time consuming
process, 1i this is so then, we as teachers must allov dixing our
lessions enough scope to our children for repetitions, revisions,
recopituvleiions and pauses, Without the provision of e nbove
in ¢ny tezching lesson the lessons learned during the lesson

will soon be forgotten,
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APPENDIX 1

TEXT FOR TODAY

It has been shown by Harlow that well-fed monkeyt colved
vire-puzzles simply for the sake of curiosity, Iany inividuals
ran’ fent motivated behaviour without the slightesni rej-rd to the
preseince or absence of incentives in their undertokin =u, The
activities themselves are self-motivating to them, iiven in a
Sliincer box, the rats soon show a gradual decline in Llheir
slopes oi operant curves in the extinction periods, It is true
t ot anjunls excluding human beings can be shown to anifest
i er degrees of motivation depending on greater uarnitudes of
reyrrds, There is evidence that chicks run faster in tie maze
for recter rewards. Very young children will prob-oly tanifest
the <cue sort of behaviour for greater rewards., But uost human
bei. o would not show such behaviour characteristics, .'or example,
2 puccensful teacher will not change his job simply on a
consderption that more money can be had if he went into husiness,
oo saswer lies in his job satisfaction., Theories besed on simple
extriupic rewards are therefore not satisfactory in explaining
moliveled behaviour of most human beings, either innide the
clussroom or outside, Further there is enough evidence that many
of uvs wvould leave our undertakings if there is no job salisfaction,
th~t is, if the activities we engage ourselves in do noi give us
the soatisfaction we continually seek for, No amouni of incentives

con selie us stick to those undertakings, On these conniderations,
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it is perhaps useful to consider Bruner’'s- model exnlcining
moiiveted behaviour, He identifies three distinct fouus

of iririnsic motivation: curiosity, competence and reciprocity,
Curionity satisfies the need for novelty in children's

berviovr, Competence is the motive to control the civironment
to ueet the individual's need for survival, Reciprocity is the
necéd to bechave as the situation demands, 1In any situvction,
theie ie no behaviour of any individual that can ¢ l¢ld to dbe

an icolated activity, Individuals live in groups, in [-milies,
r.dl in societies, and these groups, families, and socieljies have
predeiincd accepted goals of achievement, By brinsin . pvecess

to oncself, one is accepted in one’s group, which i. 1eciprocated
by others in the group in their own undertakingu. 'he last point
of Pruner deserves special mention with reference to the

coucept of “affjiliation motivation" of groups, ‘There ruwe

froin in many societies, and there are societies i.. .any
netions, which manifest a higher degree of affiliatior wotivation
thrn others, For example, it has been reported th:t the workers'’
z2ov s in the Peoples' Republic of China, work for their common

ool ~il not feor their individual achievements,

Swamezy of Text

llarlow found mon<eys solved wire-puzzles for curiotity,
hany individuals manifest motivated behaviour without caring
abovt cny incentives, The activities themselves arc zelf-

voviv ting, DBven the rats in the Skinner box show "rztuz]l decline
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in operant behaviour during extinction periods, Ini als
nenifest higher degrees of motivation for gre-irr rewvards,
Chicks run faster in maze for greater . ' food rewoxrds.

Very young children will also work harder for 'wecticr rewards,
oot human beings will not do the same as animals or young
children, Successful teachers will not leave ti.cir jobs for
more money, The answer lies in his job satisfection, Theories
brsed on extrinsic rewards are not satisfactory in exwlaining
human behaviour inside the classroom or outsice, Cn the other
lLand many of us would leave our jobs if there iz no job satisfaction,
Yo amount of incentives can make us stick to taosc undertakin's
viere there is no job satisfaction. Bruner's :odel explaining
motivated is interesting in this regard. There zre three
copects of his model - curiosity, competence and reciprocity,
Curiosity satisfies requirements of novelty in chil<ren'e
cetivities, Competence is the motive to conirol ilhe environment
for the survival of the individual, Reciprocity is the need to
sebave as the situation demands, No behaviour of riy individual
cen be held to be an isolated activity, Individuols live in
zroups, families and societyes and nations havii predefined
sccepted goals of achievements, While one indivicdis] succeeds
the lory of achievement comes to his group and is trken as the
acinievement for the entire group, This last point of Bruner's
nodel refers to affiliation motivation of grouvs, Ilany groups in
meny societies in many nations manifest a higher Cesree of
afiiliation motivation than others, The wor''er's -roups in the
Feople's Republic of China work for their common 7ozl and not

for their individual glory.



APFENDIX 1T

OQUESTIONNAIRE

The questions are strictly based oh the texl you are
@oing to listen to from the tape recorder, The researcher
wents to use the answers to these questions to be rile to know
el help people to have retention hence to meamire

retention amount,

1t should be clear that this is not an inicllipence

test nor any form of examination.

The researcher does not want your name bui only your
sex and age. All answers, therefore, must bc iven in

coru'idence and to the best of your knowled.« of iie text,

Instructions:-

1. Answer all guestions

2, Time allowed is twenty winutes

£ One minute for each question

1o You must not leave any question blank

e If you finish before time leave the questiion,
answer paper on/by your seat,

Lis Sext
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‘2t animals would manifest greater motivation lor

lorser rewards?

al is meant by ‘self-motivating' activitice

Ly do some people leave their under-takings even if they

a: - piven all necessary incentives?

vhat proof do we have that some animals run for repfer

resrdsT

B

‘et did Harlow find?

—— - —

woy does the presence of rewards help explain ™:.in behaviour?

iy the theories of motivation based on extrincic revards are
not s satisfying am those based on intrinsic {-clois?

2t are the three forms of intrinsic motivalior nccording
L0 Bruner?

. — -

hat is Bruner’s model in explaining motivated
behaviour?

e e e —————————

1»v do some individuals not leave their undert: kin's even
foy creater rewardsa?

Vhet controls human behaviour in a group? __

— .

"hat does Bruner wants us to understand by t' coucent

“reciprocity’? _

e e e e ————————

izt effect does success have on one in a group.

R ———
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"Ly is it that behaviour of individuals cannoi be eld
as an isolated activity?

oL does the concept “"competence" mean in Eruner's
wodel?

- b e e —

hat factors help the individual to internalize ile
nredefined goals of his group?

In w:at ways do Bruner'’s concept of “veciprociiy is
~elnted to affiliation motivation?

Tt do you understand by Bruner's concept of

~crriosity"?

1ot example has been given by Bruner to illus uite s
concept of affiliation motivation?

hat effect does success of one in a group h~ve on other
moiabers of the group?

—

Thenk you for your cooperation,
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APPENDIX 111

DATA  MATHIX

——

Group Ss Sex Age in Retention ‘eicntion
Male=1 Yeors Score Lcore After
Fenale=2 5 ‘eeks
A 1 1 27 9 8
g 2 1 19 5 4

" 'wo

Listening - 1 23 4 3

Cessions: ) 1 21 5 L
5 1 26 7 [

Text

layed 6 4 25 0 0

Yack

Twice 7 1 38 2 1
8 1 2L 3 2
9 1 27 1 0
10 - 4 23 L 3
11 1 23 L 3
12 1 27 5 N
13 1 26 2 1
14 2 25 7 6
15 1 28 iy 3
16 1 23 6 5
17 2 22 8 7
18 2 21 9 8
19 1 23 3 5
20 1 2l 3 2
21 1 21 3 2




8l

Ss Sex Age in Retertion
Male= 1 Yeaxs Score
Female=2

22 1 25 3

23 1 30 L

2L 2 26 7

25 1 26 6

26 2 22 8

27 1 26 5

28 2 2L 10

29 1 23 5

30 1 22 7

N 2 19 8

32 1 21 L

33 2 22 2

3L 1 25 8

35 2 22 2

36 1 2k L

37 1 25 3

38 2 22 Iy

39 1 23 5

Lo 1 23 7

L1 1 23 7

42 1 27 5

L3 2 23 8

Lk 2 21 8

“etention
Loose a,f.‘ter 3
“ecks

— o S A———

A
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Group Ss Sex Age in Retertion .etention
Male = 1 Years Score . core after
Female=2 3 Weeks
L5 1 32 2 1
Lé 1 25 3 5
L7 1 22 6 5
L8 1 26 8 7
L9 1 26 2 1
50 2 20 8 7
154
L
Tuo 1 1 20 7 6

Liscteziag

2 2 23 6 5
oesgions:
3 2 25 10 9
Two ©lay-
Decke with ¥ 2 22 8 7
10~ Fauae 5 1 26 8 7
AhEler Gvery 6 > 28 7 6
T Cectences
7 1 22 7 6
8 2 25 9 8
9 2 25 L 3
10 1 25 9 8
11 1 2k 6 g
12 1 21 T 6
13 1 23 6 5
1 1 2L L 3
15 1 22 1 0
16 2 23 g L
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Grouvp Ss oex Age in Retentiou ietention
Male = 1 Years Score “wore after
Female=2 3 ‘eeks

17 2 . 23 3 2
18 1 22 S 8
19 1 23 T 6
IR S :
22 1 2L 5 i
23 2 20 T 6
2l 1 26 3 2
25 1 21 5 5
26 1 22 T 6
27 1 25 T 6
28 1 25 3 2
29 1 2y 5 kL
30 1 22 3 2
3 1 22 6 5
32 2 25 5 5
33 2 26 9 8
3k 1 2l 6 g
35 2 2y 5 7
36 2 37 2 1
37 2 22 £ 5
38 1 25 8 7
39 2 23 3 5
Lo 1 23 h L
L1 1 26 [N N
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Group Ss Sex Age in Retention Jetention
male = 1 Years Scome Leore after
Female = 2 3 veeks
L2 1 22 8 7
L3 1 25 7 ¢
LYy 1 25 1 0
LS 1 22 8 7
L6 1 22 6 5
L7 1 23 T &
L 1 23 6 5
L9 1 2L i I
50 2 25 9
—-‘:‘.—--“H o
4

Two 1 1 20 10 10

Tiisterdng

Sepzione: 2 ¢ L 15 L

‘Yo Flay 3 1 2l 9 9

Jgpela lause L 4 6 11 10

oif {0Ov

:ftoxr Lvery ° 1 23 # W

o ..;g-ntencesa 1 25 12 41

Yren ilecap

of Lest 7 1 26 13 13

Lerience 8 1 20 10 9

rollowed 9 1 ol, 9 9

By Fauee

of 10~ 10 1 25 10 9
1 1 20 7 7
12 1 24 12 11
13 1 22 10 10
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Ss Sex Age in Retention
Male = 1 Years Score
Female=2

1h 1 21 10

15 1 19 10

16 1 2l 10

17 1 20 9

16 2 19 13

19 1 21 1

20 2 22 7

21 1 22 8

22 2 24 10

23 1 2l 8

2L 1 2L 8

25 1 23 10

26 1 25 1

27 1 26 12

28 1 2l 10

29 2 18 11

30 1 35 10

N 1 26 10

32 1 27 11

33 1 30 10

3h 1 2y 2

35 1 25 12

36 1 22 10

37 1 22 12

atention
cove aiter
3 ee.8

B e —

11

10
10

10

-

i1
10

"
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Caoup 8s Sex Age in Tetention etention

Male = 1 TYears Score ..core after

Female=2 3 'eeks
38 2 25 10 10
39 2 21 7 6
Lo 1 25 10 10
L1 2 20 11 10
132 1 23 6 5
43 1 23 9 5
Ll 2 25 12 12
LS 1 20 10 9
L6 2 18 o o
L7 2 21 3 2
L8 2 21 1 11
L9 1 21 10 o
50 1 2l 10 10

c= = I

es
|



o — — ———

Grop Sa Sex Age in Retention eteriion
Male = 1 Years Score Score after 3
Female=2 ‘eelB

S ——— e . A —

L 1 1 22 10 10
wo .
Listerding 2 L o W L
sesgionst 3 2 2l 15 14
e L 1 22 12 12

J1:.ybacks

—— 5 1 25 10 10

10~ ‘fter 6 2 27 9 ¢

ory T o 1 23 15 15

e tences

iwen Lest 8 1 2k 15 15

2o 9 1 23 9 8

—ortences 10 o 29 1 1k

1'1!.,;,'0(1

5 ik :\gunn 1 25 12 12

Jollowed by 12 2 21 12 11

10° Tauee 4 1 25 1L 1!
1k 2 22 15 15
15 1 27 10 9
16 1 20 13 13
17 2 19 13 13
18 2 2L N 13
19 1 26 16 16
20 1 22 9 9
21 1 22 9 {
22 2 2L 13 13

23 2 23 2 2
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e e i St

Croup os Sex Age in FRevention jletension
Male = 1 Years Score Score
Female=2 after 3
Weeks
2L 1 2L N 13
25 1 22 13 13
26 1 2k 12 12
27 1 20 13 12
28 2 19 1l N
29 1 25 15 15
30 1 21 5 b
31 1 27 10 10
32 1 2l 12 12
33 1 25 13 12
3k 1 23 12 12
3y 1 26 B} 15
36 1 20 11 10
37 1 31 12 12
38 1 23 13 13
39 1 20.. 15 14
L0 1 2l 1 1
1 1 28 12 12
L2 1 23 13 12
L3 2 22 13 13
Ll 2 22 13 13
L5 1 20 13 12

L6 1 23 i, 14
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troup Sa Sex Age in Retention ILstention
Male = 1 Years Score wcore after
Fewale=2 3 . eeks
L7 1 25 13 13
18 1 22 16 i5
L9 2 18 ) 8
50 1 22 13 13
T o — = ——— AL SR R~ . - - —
i
E
Lame Ag D 1 4 30 9 9
But *Ath 2 5 20 1 1h
rfecap of
the Lntire 3 1 25 13 12
Text ~fter L 1 28 12 18
L 5 1 25 1 1
Oace ‘gain
6 1 26 15 1,
7 2 23 13 13
8 1 30 9 9
9 1 26 13 12
10 1 2L 15 15
11 1 28 13 13
12 1 22 13 12
13 1 26 16 16
14 2 20 15 15
15 1 27 9 8
16 1 23 15 15
17 1 23 10 10
18 1 22 15 1l

19 1 23 1l 1k
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. —— B 0 A —————

Grovy Ss Sex

Mele = 1 . m*f.it
20 1 22 11 11
21 1 22 13 12
22 1 23 1l 1
23 1 3 7 7
2l 1 22 12 1
25 1 2L 13 13
26 1 25 12 13
27 1 25 15 14
28 1 23 1! 1
29 2 28 12 13
30 1 2k 13 12
31 1 22 1 1k
32 1 23 10 10
33 1 23 12 11
3L 2 2l 15 15
35 1 23 16 16
36 1 23 8 7
37 1 30 13 13
38 1 23 15 15
39 1 25 13 12
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up o8 Sex Age in Retention etention
Male = 1 Years Score Scome after
Female=2 3 .jeeks
1 1 33 13 13
L2 1 23 12 11
L3 1 2L 14 1h
hh 1 27 15 15
L5 1 30 13 12
L6 2 20 15 15
L7 2 20 1 1
L8 1 23 16 15
L9 1 2l 15 15
50 1 2l 1 1

—— ::.-::::z:::..—r:-'



