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A3STRACT OF TTTESIS

The purpose of this stuily was to investigate pos-

sible j.nterferenee effects of prior and. interpolated.

leam.ing on reeaIl at three clifferent age levels (4, 6 and,

I years). The j.nvestigation was inteniled. to be of an ex-

ploratory nature si.nce little experimental work in this fieLd

had. been reportecl so far.
A Bairecl associate learning sítuation of the A-8, A-C

paraiLigm was employecl. two experluental groups anil oae

control group ïvere used at eaeh of the three age levels. The

eontrol group learnecl one list whieh was reealled after 24

horrrsr rest. One of the experlmental eond.itions ïvas designed.

to produce ?roaetive fnhibition (PI), having the subjeets

learn two Lists (A-n, À-C) in close succession a¡rd requiring

them to reeall the seeond. List (A-C) after 24 hours. The

other experi-mentaL group leam.ed. the sane two lists but re-

eal]-ed the first list (A-B) as a test of Retroactive Tnhibi-

tlon (RI) effeets. One firrther experimental groÌrp was in-
eorporated lnto the design, lnvolvlng a Modified I'ree Recal-L

condition. rhis group learred- the same material as the PI

and. RI groups, but recalled. both list responses to the corunon

stinuli after 24 hours to investigate any possible age dif-
ferenees in ability to cliscrj.minate between the two li.sts.

lhe analysis of clata showed. no signifieaat clifferenees



.;:r,+.1¡¡:¡iii1:;:r,'-::::"::::-r::': - ----r:- i-' :'rì'1': rr::: "' -'

1. . .,1

betweea the three age levels for either the PI or the RI

condi.tíonso Under the Rest coniLition there seemed. to be an

improvement Ín recal-l w1th lncreasi-ng age, but it also was

not statístieally reliable. Analysis of Pf, RI and. Rest

conditions at the individual age levels, however, showed an

interesting trend.. Wlrile the d.ifferenee between the two

experimental a^ad. the eontrol gronps was non-signiflcant at

the 4-year Level, it Ínereased at the 6-year level (p<.01)

and in the 8-year group Ít reached. a dependability beyond

g<.001. It was concl-ucled that while recall of one list
generally appeared to inprove with âgêr interferenee effeets

from a seeond list increasetl with age.

.ânalysis of Modified Free Reeal1 showeil no signifi-
eant differenee between reeall of first and seeond list ancl

between age leve1s. This seemed to agree well w:Lth the per-

formanee of the interference groups where no signlfiea¿t ilif-
ferenee was observeil between RI and Pf, or betweea age groups.

However, since the total nr¡.ber of itens reealled was slightly
Lower at al-l age levels it was tleciclecl to replicate the MFR

cond.j-tion to investigate if the clecrease in seore€r was a fune-

tion of the stimulus eards enployeil. ÏilFR under the seeond.

condj.tion was eondueted with all orÍgÍ.nal stimulu.s eards

spreacl out on a table w:ith the response pictures covered. u.p.

Even though reeall was slightly higher at the 6 and I year

leve1 a¡d somewhat lower at the 4-year level than r¡:rder the



MFR r coniliti.otr, the clifferenee was not statisticalry
d ependable.
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EHÀPTER T

HTSTORTCAIJ BACKENOMT¡

Most intimately related to the phenomenon of learnlug
Ís the probl-e¡q of forgetting, since, in faet, retenti.on coIr-

stitr¡.tes a cri.terioa of learning, forgetting is otile factor
whieh most eonsistently enters lnto all measurements of learn-
iag itself. It seemsr therefore, natural that much attention
has been gÌ.ven to the iravestigatioa a¡rd. theoretieal interpre-
tatj.on of ileerements in nemory over time.

îmOREf T0"A.l C ONSIDERATIOH.S

EarJ-y theories, designecl to erplain the deficit in
retentlon, generalJ-y proposedl that neural traees faded over

time until they rvere finally erased., thereby produeing the

phenoroenon whieh i.s connonly krrown as forgetting. However,

it was soon disoovered that the total proeess tyas too eomplex

to be answered. by this simple d.eeay theory.

Jenkins and Dallenbaeh (1924) proposed. a¡r interference

theory suggesting that forgetting is a rnatter of interferenee,

irùibition or obliteratioa of the old by the new. This hy-

pothesis openeil up aew areas of stutly where attentioa was gíven

to the events between origiaal leaneing and reeal1. A nr¡mber

1
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of vari.ables evolvecl whieh seemecl to cl.etermÍne the amonnt

aJxd. d.egree of interferenee with retentlon: Ti.¡ler sj-miLarity,
amount ar.d degree of interpolated leanríng. These r¡rere the

faetors that were fou¡d. to be related. to the interferenee
effectsr now generall.y referred to as Fetroaetive TnhibÍtion
(nr).

McGeoeh (L952, 19+2) proposeil a competition-of-response

theory to aceor¡nt for the Rf phenomeaon Ía its various aspects.

Generally it was hypothesized that interfereiLee is introclueed,

when two response systems eompete with one a¡other during re-
eall. If one is stronger than the other it will win out over

the weaker one which is then 'iforgotterrÌ'. If both are of
equal assoeiative strength they may bloek eaeh other so that
nelther response will be recalled.r or they are both available

to the subject who may be unable to distinguish between the

correet anil ineorreet response.

lhe ad.vantage of this new theory Lay in Íts applica-
bility not only to nI but also to the more recently diseoverecl

interferenee effeets of prior leanring, a phenomenon which is
noïq co¡nmonly referrecl to as Proaetive Inhibition (PI).

To illustrate this point in telms of an experimental-

setting, a paired.-associate learning situation tnay serve as

an example. A nu¡lber of worils are groupecL ín pairs with the

first ite¡q of eaeh pair serving as the stimulus and. the seeond
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one as the response. The subjeet is presented. with two

lists of sueh word. paÍrs, one list clesignatecL A-B and the

other A-C, whleh he has to learn ia elose sueeession. ttAn

represents the stinuli, which are the same in both listsr
while the response words, d.esignated by lrBÌr and "Ctt are

ilifferent in the two lists. Whereas uniler the Rf eondition
the subject has to recall the first learned. list (A-B) under

the PI eonilition reeall of the seeond. ]-ist (A-g) is measured.

MeGeochf s eompetiti.on-of-response theory makes the

inplieit assr::nption that both response sets remala intaet,
even tirough they nay be of differential associative strength.
Thus either response may be available to the subjeet orx re-
ealI. ff this were the ease, however, i.t would be expecteil

that the najority of íneorreet responses would. be intrusÍons
from the other list, i.ê. fron the fj-rst list rlnd.er the Pf

coaditionr and from the seeonil l1st r¡¡il.er the Rf eonclitlon.

Eut experimental ilata shosr that this is not the case. The

najority of errors usually eonsist of fal}¡.res to respoad..

O¡l the basis of these findings Me1ton (Melton ancl

Irwin, Lg+Oi Melton and. von Ïlaekwn, L941) proposed a nodifi-
catlon of the eompetiti.oa-of-response theory through addi-

tj.on of an extinction faetor. IIe asserted. that d.uring ae-

quisiti.on of the seeonil lÍst the first list StinuLr¡s-Response

assoeiations beeome unlearrred anil graclually lose assoelative

streng:bh r¡ntil they are eventually ertinguished. when inter-
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polated Iea:m.ing reaehes a high level. IInder the A-8,

i.-C Baradign the A-B con¡rections are extinguishecl d.uriag

the learning of A-C, thus RI should be greatest at inmed.-

iate reealL and Pf smallest, whieh is aetually the @&sê¡

.å.-B becones avaílable again, however, when reeall is clelayecL.

Itris, -urnd.erwood. suggests (1948), is due to spontaneolrs re-
eovery of the previously extinguÍshed. List. Hf, therefore,
d.ecreases with time while Pf inereases r¡nti1 they are about

equal in size after a twenty-four hour interval. |[hus

Meltonts trqo-faetor theory sueeessfully handles the faet
that RI is greater than Pf after short retention intervals
a¡rdlr in eonjunction urith Underwood.ts notion of spontaneous

reeovery, ít also accor¡¡.ts for the equating of Rf and. PI

after longer intervals.
New light was shed on the problen of forgetting when

Und.erwooct published his artiele on Interference and. Forgett-
i"ê (1957 ). IIp to this ti.me it was almost u¡riversally

assu.Eed that rsost forgetting was produeeil by RIz i.ê. by

material interpol-ated. between original leanring and reeall.
[hÍs ean be readi.ly understoocl since the majority of data

hacl. been cLerivecl from short-teru retenti.on stuil.ies where RI

is aeeentuatecl. anil. ean be much more readily d.emonstrated than

PI.

fn the paper nentioned above Underwood. pointed. out the

Ímportanee of previously learned. material as a major sou.rce of

:- ì
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Ínterferenee. Reriewing a eonsielerable anount of experi-

mental d.ata oa recall of lists of word.s o? rronsense syllab-

les, he was able to show that the naJorÍty of these stuclfes

mad.e use of practiee lists alßd eol¡nterbalanciag ïYhere one

subjeet served Ín several experlmental eond.itions on sueees-

si.ve iLays. The data whieh showecl up to 75% forgetting of

a single list over twenty-four hours werer thereforer basedl

on the perforaanoe of indiviiluals who hacl learneil a ruunber

of lists prlor to the eritieal l-ist whose reeall Inas aetually

r¡nder investigation.
Ilnclerwooil was also ab]-e to show that retention cleereasecl

progressively as a^mount of prevlorrs experimental learning in-

creaseil. fl¡-alve subjeets, on the other hanilr who serve¿L i-n

one experÍmental cond.ition, learning and reeallj.ng only one

l-ist, showed. far less d.efieit in retention (approximately 25þ

forgettÍ.ng over twenty-four hor¡.rs ). After pointing up the

detri.mental effeets of prlor experimental learning on reten-

tion Ín experienced subjeets, Unclerwooil went further ancL pro-

poseil that the amount of forgetting observecl Ín naive subjeets

o\rer 24 inoars was also nainly dr¡.e to interferenee from prior

leanaing outside the laboratory and not, as generally assumed't

ilue to learning dr:ring the retentioa j.nterrnal. As he pointeil

out, it seems nueh more 1|ke1y that an j.ndividual shoulcl

aeeumrrlate a fi¡nd. of interfering stimulus-response associations

over the years prior to the aetual experiment rather than



during the relativeJ-y short 24 hr interval between learning
a:rd. recall.

Und.erwooilf s new hypothesis has stimulated. theoretical
thinking whieh resulted. in some reoent attenpts to clevelop ,i.,; ,.

a¡r interferenee theory along this line.
Postman (1961) asserts that two kinils of interferenee

are operating in the long-term verbal recall. Returning ;,,;:,,,:,.,,,;.,;';

again to the A-8, A-C parailigm ]-et it be assumecl that A-B 
:t::!:'"':'

,-'r t , r';,',t,'

constitutes a well- establlshed word, assoeiation due to linguis- -: '".;'"'

tÍe habits. In the eou.rse of learning A-0 in the laboratory
the well established. A-B assoeiations have to be extinguisheil.

ûue to their consiilerable associative strength, however, they

are very resistant to extinetlon a¡rd. experienee a markeil spon-

taneous reeovery aJcd thus eonstitute a souree of substa^ntial

competition for the newly leanreil. materiaL. ft follows from

an associative learning theory that the more frequently sueh

linguistie (l-n) woril assoeiatlons have been practieed. the 
,.,,,,,;¡,,.1,

stronger they are, and the more they w:i1l i.nterfere w1th the ',, 
,.,.,,

reeall of relatively reeent add.itions in woril assoeiation '1',t.;'.''

J-earreing.

Pursuing this IÍne of reasoning further, it eould be

strreeulated that at younger age level-s where linguistie habits ì,:'::,:'::,,
:'_-': .

are not as yet firnly establlshecl., less interfereaee frorn

previ.ously learned. extra-experÍmental materj.al woul-d" be intro-
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cluced. to ilecrease the retention of newly learrred associa-

tions. llhe possibility is then suggestetl that Ín the

retention of laboratory learroecl palred-associates you]tg sub-

jeets may experience less interferenee from previorrs non-

laboratory leanaing than oläer oaes.

The very general proposition whieh forms the core of
this paper is that if extra-experimental prior learning is
the important source of interference a¡rd. forgetting, this
nay be evid.enced. in age differenees in retention, sínce

d.egree and. arnount of prior learning r::rd.oubtedly inerease

with age.

ft nust be polnteä out that any ilevelopmental study

of this kiild. at the present tine ean only be of an explora-

tory nature sj.nce very Little work of this sort has been

done wtth chíldren whi-eh eould. serve as a guide for experi-

mental methods ancl theoretieal speculations,

There are a au¡aber of diffieulties in attaeking thís
propositi.on experimentally. By far the nost inportant of

these eoneern the isolating of the prior learning variable

itself. ïn exa:nÍning this varÍable cl.evel-opnental-1y there

Ís the d.anger of eonfor¡ndlng the experimental clata wÍth age

variables other than prior learning sueh as the abÍlity to

cliseriminate between cl.lfferent Iists.
Ilnd.erwood (1948) has clevised. a teehnique whieh measures

this ability to d.ifferentiate lists j.n adults. Und.er this

r. -l
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so-called Modified Free Reeall (MFR) eond.ition subjeets
learn two lists of palreil assoeiates, A-B and A-ci and

recall both response menbers B and c as a measure of res-
ponse availabi]-ity. Follorrrrlng this initial retention
test' the subjeet is then aske¿l to iil.entify the partÍ_eular
List to whieh a gi.ven response iten belongs (MMFR; und.erwooil

arrd. Sarrres, l95g). The latter seore then represents a

measure of differenti-atio¡x. lhis belng a"n even more recent
teehnique than the Rr and. pr parad.igm, there are onry few
d.a.ta availabLe in adult retenti.on and. none for recalr of
chi].dren.

rt would. appear appropriate at this point to rev"i.ew

briefly some of the publications on experimental stud.ies in
retentlon of ehildren-

pEvrtopMENTÂt SIUÐIES OF REqENTIOT$

Developmental studies of retentioa and. forgetti-ag,
condueted. over the past sixty years, have uade use of a var-
iety of nethods ar¡d. naterials. Most of the work involved
reeall of memorized. prose Bassages, poetry or nonsense sy1La-
blesr or recall after a single presentation of simpler n¡ater-

ial, si¿eh as digits, eolours, pietures, narratives, geonetrlo
forms, etc. 0Ê the basis of early experimental findings a

number of attempts were macle to devise memory norms for the

various age Levels (Achi11es, ]gZO; BayJ-ey 1926; ïIurJ.oek a^u.d,



9

Nerrymark L95L; llernan and Meæi11 Ig77). The general

result of these investigations was to show that retention
inereased with àgêt presumably due to maturational proees-

SOS r

lhere 1s little mentioa macLe fn this earLy work of
lnterferenee effeets as possible souree of forgetting.
Foster (lgeg), who presented. her subjects with a nr¡mber of
narratives, briefly notes that lnterpolatecl stories hait. an

interfering effect upon the releanring of previously lea:nred.

materia]-.

llhe only systematie ilevelopmental studies of inter-
ference effects of interpolated learrring upon reeal-l were

reported by Foran (1977) and. ratrey (1977). Foran investi-
gated the ilifferential effeets of a variet¡r of interpolated.
tasks and. found that sinilarity of original- and j.nterpolated.

material maximized. retroactive inhibition, but he obsetlrred

llo signifieant relation between age a¡acl amor:nt of RI. I'ahey,

oa the other handr who varÍed. a^nount of i.nterpolation but

held type of u.aterial coastant, reported a cleerease of RI

with increasj.ag age.

fn both stud.ies original learnirrg involved. siLent
memoriøation of 25 verbs for fi-ve minutes, al the encl of
r¡¡hieh a forrr mirtrte retention test was given. The geore oll

this test serrned. as a measure of origi.nal Learning. Dlffer-
ent interference groups of the sane age were equated on the
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basis of uean orig:lnal leam.ing seores. Degree of original
leawring ïras not held. constant between age levels aad lahey
eoneed.es that the eight and nine year groups attaineiL eon-

paratively 1ow seores on the Ínltiar test. rnterpolated
material was a list of nouns, stud.ied from four to seventeen

minutes clepend.lng upon the respeetíve experimenta]- eond.itj.on.

Delayed. reealf. of original lea:raing took pl_ace seventeen

ninutes and. twenty-four hours after the first retention test
for all groups. rn the Foran stud.y delayed reeaLl of origiaal
Learning oecurued. fifteen mj.nutes after the first eriterion
test. sÍnee the l-atter study reports data on a^n experimental

eond.ition very similar to that of laheyf s it seeûs approp-

rj.ate to present them together in fable I for eonparison.

T.ABTE Ï
Percent of RI or. reeall" as a f\¡¡retion

of age, from two early str¡iLies

AGE

I L0 1l- t2 I3
FORA}Ï
after
T¿JHET
after
I^A,HET
after

(reeaIl
15 rnin. )

( reeaì-J-
17 nin.)
(reealI
24 hrs. )

54.7

45.L

59.5

50.9

40.8

44.9

40.0

+9.7

47.'

4L.8

+5.5

+7.5

+2.3 27.8

+2.5 79.1

4O.2 58.8

À11 ilata are gÍ.vea Ín per eent Rf; those of laheyts stud.y
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represent a mean of the R[ percentages reported for diffe-
rent lengths of interpolated learrriag.

The validity of lalreyt s statement that RI ileereasecl

with increasing age nnst be questioned. Exa"ninatj.on of

llable I indieates that Rf iloes not show a consistent ehange

between the ages of eight a¡eL twelve. 0n1-y beyond the ages

of 15 was a progressive d.rop in Rf wÍth inereasing age notice-

ab1e, and it seems J-ikely that lah'eyt s eonclusions rìrere nainly

based. upon the performanee of these old.er age groups.

The most signifiea¡.t faet about these two stucliesr how-

ever, ruas the lack of any controL over degree of original or

interpolated leanring, both of v¡hieh r¡ndoubtedLy varieel with

age. Since these two variables are now lm.orrur to be poluerfi¡.L

d.eterminants of interference effeetsr tlo cone}¡sions from

these data about the effeets of age oa interfereaee oafl be

reached {r:ith conficLence.

STÀTEMENT OT' TTTE PROBTEM

ünfortunately no other work has been d.one Ítr this aTea

anil we are relatively Ín the ctark ïv-ith regard to interferenee

effects in retention of ehildren. lhe probl-em with whieh we

are eonfroated. is trivofolcl ia natnre: Fuirst, a thorough clevelop-

mental stud.y of retroaetive and proaetive fnhibitlon effeets

on a purel-y empírical basis is of a necessity. Seeonilr an

attenpt can then be mail.e to j.sol-ate any possible age effeets
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and ineorporate these fiadings lnto a theoretical fra^me-

work, partieularly the reee¡rt theoretj.eal emphasis or3.

prior extra-experimental learni.ag as the basis of inter-
ference ancl forgetting.

It 1s self-evid.eat that a great d.eal of experinental
work in this field. is requirecl before either of these two

probleus ca¡r be dealt rv-ith satisfaetorily. One investi-
gation can onJ.y hope to probe a few aspeets of the Large

a;rea to be explorecl by future researeh.

.., ..: a...ì

:.ì:i
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CHA?TER ÏT

EXPERÏIENTAtr MEIITODS À}TD RESTIITS

T. IIMTHOS

llhe main problem of a clevelopmental- study of reten-
tion arises from the neeessity of holding the a¡oou:rt a¡ed.

d.egree of original l-ear:r.ing eonstantr i.ê. to ctesign a task

that ear,¡ be mastered by ehildrea below the publie school

leveL a:ril, oa the other hanil, stil1 eonstitate a leam.iag

problem for old.er age grolrps. A stutly on tra¡rsfer in the

paired.-assoeiate learni.ng sÍ.tuatioa by Noreross and Spiker
(1958) served as a guid.e, partloularly with regard to nateriaLs

and apparatus enpJ-oyed.. In this experiment pairs of simple

pÍetures elipped from a pieture sta"urp book were presenteiL in
the Hr:¡ter Card. trilaster to subjeets (Ss) from the Kiadergarten

a^nd. first grad.e IeveL. Ihree lj.sts consistlng of six pairs

eaeh were learned. wÍth a time interval of one week between

eaeh l-ist. Sinoe j.t was inteaded. to present the Ss of this
present experlment with two j.nterfering lists Ía one experi-

mental session, it was deeideel lrpon to recluee the nr¡mber of

itens per list to four paÍ-rs so that four yeaî oLcl.s eoulcl. stlLI
be expeetei!. to learra two lists j.n one session. Prelininary
work ind.lcated that most four year oJ-ils coulcl be expeeted to

d.o so and that a four-palr list still presented. a reasonabLe

L3
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learning problem for child.ren up to at least niae years

of age.

IìJTATERT.A,TS

lilhe apparatus used. was the Hr¡¡ter Oarcl üaster IVo,

7+O, sinllar to the one clescribecl by Noreross and Spi.ker

(1958). It eonsisted of a gray metal box wit]n a 7" x.6tl

apperture, two halves of whieh were eovered by two shrrtters

whose fi¡¡etions rJrere eontrolled by eleetronie ti¡ners eont-

aj.aeil. Ín a separate netal box. The Length of time either
shutter was open or closecl coulil be manipulatecl indepencLently.

Plastic card.s 5/r" x 6/t" ín sÍze were insertecl into the

apparatus and exposed through the apperture at a pre-d.eterninecl

speeil. I{aLf the carils were sprayed with black paint whiLe

the other half retained. their original white colou.r. fhls
proeedure faeilitated the distiaetioa betweea the two IÍsts
to be learrred. ia one experimental gessj-on. The lists were

identifÍed as rrdayrr or nnightn lists ilepending u.pon their
white or blaek baekground.. Mounted. on these card.s were pie-

ùrres taken fron the "Stlcker Fu.r,tf eolleetion, eaeh represea-

ting a single, faruillar objeet. The Lists were clesigneel

aeeording to the A-8, A-C parad.igm so that both the blaek and

white eards bore the sane stimulus picture while the response

items lvere d.ifferent ancl of esti.¡rated lorrs assoeÍative strength

rÃrith eaeh other as well as u¡:lth the stimulus. .An attempt was

made to keep sinilarity and association between all píetures
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i.tr an A-8, A-C set at a miniur¡¡e. 8wo

lists nere used., vù1th half the Ss in
of the stimulus ancl response objeets

in lable II.

[å3TE II

L5

sets of .â.-8, ¡.-C

eaeh condition. Nanes

of eaeh set are g:iven

SET T SET II
rDaYn
Iist
White

rrN'ightrf
I¡ist

B]-aek

oDaYn
trlst
White

IrN'ight rr

list
Blaeh

Stj.nulus Response
.â. B orCI

ResponsegorB Stigtrlus
.a,

Respônse
Bor0

Response
CõrB

Jaeket lIorse

Do11

Eouse

Boat

Fl-ower

Train

Sofa

Dn¡¡n

Kitten

!.pple

TV

Dress

Chair

Bear

Tnrck

l[ree

ffi¡n

Key

Glove

BalL

Birtl
Àirplane

TIat

To avoid serial learrring three orders of presentation of eaeh

list ï{¡ere alternated. on suceessive trials. [he presentatlon

of ffdaytt a:¡d ilnighttt lists was also eou¡.ter-bala¡ced so that

half the Ss i:l interference conditions learrred. the white list
first, the other half the black list fi-rst.

Eaeh stinulus was exposed. for a 6-seeond anticipation
periocl (left shutter open only) during whieh the S was to make

his response. Next both the stimulus a¡rd response pi-etures

Tvere shourn for three seconils (both shutters open), after whieh

both shutters were closed for two seeonds while the eard. was



exchaï.ged for the next orle.

blsnk eard was exposed for the

stlmulug-respou.se card, i.e. a

16

At the ead. of eaeh trial a

sane a"mou¡.t of tine as one

total of nine geconds.

DESTgN

Table rrr presents the basie interference and. forgett-
ing design wh:leh was repLieated at each of three age levels.

r.[Br,E rrl
ExperimentaL d.esigrrr replicated

at three age Levels

Cond.ition leairaingx Retention
Interval

RecalL

Rest

PT

FT

MFR.

A-0

A-B A-C

A.C A-B

.4.-B A-e

24 hours

24 hours

24 hours

24 hours

A-0

A-g

.â.-t

Â-(B & s)
two liste in a set, eaeh was used equally oftennA-3tr and trA-Ott within eaeh. eon-eLitlon.

The d.esign Ínclud.ed two experimental groTrps, one eaeh for tbe
Pr a^ad RI eonclition. Both leam,ed. two lists in elose su.eees-

sion on the fi.rst day, but reearled either the first lj.st for
the RI eoad.ition or the seeond List u.ad.er the Pf eoncli.tisa,
Oae contror group was n¡¡r und.er the rest conditÍon learm.ing

oaly oue rist (white or blaek) ar¿a reealliag the s4me list
after 2{ hours.

*0f
ag
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Sj.aee there ¡¡as a possibility that the age groups

woulcl differ in abilÍty to differentiate between the two

Iists, a fourth eond.ition, Modified Free Reeall (nm,R), was

j.nelud.ect ia whj.ch -$,s ïuere asked. to reeall both responses to
the eorunon stinuli. Iürile this group viewecl the sarne nat-
erial as the PI antl RI groups in the learning situation,
grey card.s had. to be introilueed. j.n the reealI eoacl.Ítion, since

it 1s not posslble to present both original stimull (one

white a¡od blaek card.s) simultaneor,rsly 1n the Hr¡¡.ter Carcl Mas-

ter.
AnticipatÍon time was aot linited for the ütFR group

whereas it was set at ten seeoncls for all other reeall eon-

ditions. There reas oaly one reeall trÍal in alL eondÍtiotlsr

SÏTBJECTS

Ihe $s were 144 ehild.ren, d.ranrn fron private nurseri.es,

kinclergartens and. fron five gracle III publie sehool elasses irr
a nidd.le-elass resiilentlal seetion of metropolitan winnipeg.

lhere rvere 48 $s at each age Ievel. lhe mean ages of the three

leveIs were 4 yrs 5,.16 ¡oonths, 5 yrs 8.98 months, and. I yrs

7.O7 months. llo avoiil an overlap between groups, eut-off
ages vyere obeervecl as follows ia the seleetion of Ss:

4 yr leveL - fron 4 yrs 0 months to 4 yrs 10 nonths
6 yr level - from 5 yrs 6 uonths to 6 yrs l- month
I yr level - from I yrs 1 months to 9 yrs L month

llhe mean age in each of the tweLve sub-conditions is given in
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lable IV.

T.A3IE IV

Age neans at four experimental cond.itions
-:.j-:'::-:

:?:::::.:.

RTEffioç' RESf MF¡R
YÏE-TõE' r;S TõË'

.:::,1

4

5

B

yr leveJ-

yr level
yr 1evel

+

5

I

5.16

9.00

7.00

+

5

8-

5.29
g. g7

7.25

7.O1

8.96

7.08

4

5

I

4 - 5.5+

5 9.O4

g - 6.79

: ..:'..r

[Iithin each age 1evel 12 ss Tuere assigRed to each of the
for¡r experimental cond.itions, ?I, Rf, Mtr'R, and Rest. -Arl

attempt was r¡acle ts assigR an eqltal an¡¡nber of girJ.s aneL boys

to each concütion, as well- as to keep the mean age of the colr-

d.itioas eonstant. Otherryise assignnent of ss was rand.on.

all Ês were naive to the test ancl. apparatus. rrour ss at the

four year level and. two ss at the six year leveL had. to be

replaeed beeause they coulil not learrr the task.
PROOEDÏIHE

0n the first day the g ïras eoadueted from the eLassroo¡a

to the experimental roo¡n by the experimenter to ttplay a guess-

1ng gameÌr. Before the beginaing of the aetual- leanaing perÍ.od

the S was shown. the first ]ist of eard.s outsiiLe the a¡rparattis

arnd eaeh picture uras identified by the ehild.. rf the s d.id not

have a name readily available the experimenter suggestedl orte.

Shen the fÍrst list of eards was inserted into the apparatus and
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the second IÍst was shounr in the same manner and then put

out of sight. Ttrithout further instirrctions the apparatus

was set in moti.on. fhe first carcl to appear ia the apper-
....:l

¡',"',,',,';,';., tÏlre was always a blank, either blaok or white, whi.eh was::::: tl:ì.:rl

to introd.uee the s to the list eategorT. Ílhe experj.menter

poÍnted oirt the card. rnrith the fol_lowing remarke:
' . .' ..t. :... :::. rrDo you see this white (black) eard.? [his j.s.'. 
-__-.t'.: :-..:._

.'.' .. -'.. '.'.:

: to show you that it is d.aytine (nieht tlne) a¡rd
-.. ----:-:,:.:i

: that we are now going to look at the pietures in
day light (at nieht).'

r when the first stimulus picture appearecL E said.:
rllhis is a....r

uporl whieh s usually filled. Ín the name of the objeet. Jf
l

i he failed to d,o so E would give the eorreet tern. The
:

, children quiekly u¡rderstood. what was reqlrireiL anil usually
named. the objects w:ithout further urgiag by the seeoad triar.

I : 'J'j''' As soon as the stimulus ïuas identifÍed E asked S what was.:.::t_ .l,ì
.: . ,-:::.':

behind the closed door. When the right shutter opeaecl., the::: : .: :: l

:.-::-':.::_'-. .:'..-:ì.:' ::::'':"¡ response item was identified.
Àfter presentation of aLl four stimulrrs-ïesponse pairs

another bla¡k card appeared aecompanied. by Ets remark:
'r':':r' ttAnd. here is a white (bIaek) eard again to reuind-: -:-_ i.' ..:.:::-:_. .'.:-.:':ì::

you that it 1s still clay tine (nieht time ) and that
we are looking at these pietures in ðay light (at
ni ch*\ n4¿õS 9 rf a
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lhis proeedu?e ïuas eontinued r¡¡til the first List
was leanoed to eriterion, which was one errorless trial.
The child. was praised for every eorrect response. The

chil-d. was rlrgecl to guess a¡rd assured. that there Tvas no harm

in making a qmong guesso

As soors as the snbjeet had. leaneed the first list to
criterionr the apparatus was stopped and. the earcls nere en-

changed while E provid.ed the follornriag information:
trYou are eertainly very goocl at gnessing; but our

troubles are not yet over. You see, while it was

d.ark (or when it got dark) somebody exehanged all
the things on this si.de (polating to the right
shutter). Now there will be different things be-

hind. this iloor ancl. we have to start guessing all
over again. t,

fhe apparatns was then set in motion and. Learning of

the seeond list proeeeded in the sane nartner as list ao.l.
Hhen the seco¿cl list was learned. to eriterion the subject

was praiseil again and. d.i.snissed -urith the assurånee that it
hail been great fi:¡r to play this gane with him. At no tiure

ïvas the ehiJ.d told. that he had to retr:rn the followirrg day

for a reaall trial.
Wtren S returrred aftey 24 hours he was again seated

before the apparatus and. asked:

.::.-:)
':::, iti
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ttRemenber yesterd.ay, when we looked at sone ple-
tures Ín day tlne a'd at others at night? Mow to-
day we are going to look at the day (or nieht)
card.s again to see what yorr ean stÍl1 remember. rl

Agaj.n the first presentatioa involved. a blar¡k eard. to intro-
iluce the subjeet to the l-ist eategory which he Ìvas required
to recall, lhe ehild. was praleeil for every eorrect reealr
a¡d. when aJx error occurred he was reassurecl that he was not
expected to remember everythirxg eorreetly sinee tbe task
$ras very difficult.

rÏ. RESTTITS

rn this study the analysis ilealt Tu:tth both rear:ting
and. recaLl, Ánalysis of learning was innportant as the ni¡-m-

ber of learniag trials to eriteri.on eonstltutes a variable
which has a bearing u.pon interferenee and. reeall. si.aee

the youager $s seemeil to have taken more trials to criterioa
on the average than the oliter ones, j.t was inportant to es-
tablish if the d.ifference was stati.stj.eally relíable, and Í.f
there were dlseernabLe effeets on retention.

TE¡.RNTNG ET'F3CTS

The meen n¡.mber of trials to cri.terion for fÍrst ancL

seconcl lísts at the three age levels is shoürn in Table v;
usi.ng the d.ata from the Rr, Pr, aad MFR eoaditions, an analy-
sis of varÍance was ruÌr. on age leveL (between ss) x list order
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(Ist or 2nd.; within Ss).

rå3IE V

tr'irst vs. seeonil Llst learning.
fi[ean nrrmber of trials to cri.terion.

ÀGE
Yearg

PT
].st 2ncl

RT
ïs'[.--2iiii

MFR RESf
lst 2ncl

4

o

I

6.00 5.08

4.75 +.42

5.42 4.67

6.75 5 .59

4.85 +.87

5.08 +.17

5.08 5.00 6.25

5. +2 5 .r7 5.25

5.85 5.25 5.1"1

lhe resultin.g gts (appencl.ix, Table fa) showecL no signífi-
cant il.ifferenee in Leartring betweerx age levels, but the posi-
tive transfer effects from first to seeoad. list were signifi-
cant at B <-.Ol-. The d.ata (Ta¡1e f) indicate that facili-
tation wae experi-enced by all groups at all age 1evels with
the exeeption of the six year olds r¡¡der the RI cond.ition.

The positive trarrsfer effects on second list leanring
shoulcl have produced reli.able differences between eond.itione

in trials to eriterlon on the eritical- list (the list to be

recalled), as this is the first list learnedl in the RI and

Rest eonclitions, a¡rcl the seeoncl list learned. in the PI con-

dition. lo eheek on this fnrther ) at! analysis of varla¿ee

of critieal list trials to erj.terion with eond.ition (RI, PI,

Rest) x ageilevel, was eondueteil.. lhe results (fa¡le IIa,
append.ix) revealed no signifieant effeets of experimentaL
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conalition, but a s gnifi.cant age effeet.
Àlthough the results of the two analyses were some-

what eontraclictory, it seemed. best to eonelud.e that both

thetransferand'ageeffeetsIJvererea]-butsma11.This
is the conservative eonclusion since the real eoneern here

is with the interpretation of retention d.ata, a¡rd the ain
is not to attribute retention differenees to the age or 

,

Ínterference variables when they are possibry relateil j.n-

stead. to speecL of original learning. ,

llo investigate this latter possibility the reealL

seores of fast and slow lear,rners were eompared. The twelve

fastest and the twelve slowest learners in trials to cri.-
terioa on the critieal list lrere seleeted. at eaeh age 1eveL

from the Rest, RI, ar¡d PI eonditlons combined.. The neala

nr¡.:m.ber of tria]-s to eriterion of eritieal list Learníng for
the 76 fastest learners was 7.6+ and for the 36 slowest

learners Ít was 7.22. lPhe d.ifferenee between these two 
,,

group€ was signifieantly larger tha¡r the d.ifferenee between
:

lst and 2nd. list learniag for PI, RI and. MFR cond.itions ,

(tst list = 5.+6, 2nd list = +.9A) or the ilifferenee between

age groups (4 years = 5.68, 6 years = 4.9j, I years . 5.09).
Themearrreca11scoreSofthe76fast1earaerswas2.78a¡lc[of
the 36 slow l-earners it was 2.6L. À t-test showeil that the

d.ifference ia reteation between these two g?orlps ïyas statj.s-
tically non-signi.fioant (t(U, 

TO)= .789). ft ea.n, therefore,
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be eoncluded that speed. of learning had very little, if
aïy, effect on reeall and that the effeet was certainLy
not large enough to seriously confound identification of
the effeets of other variables.

RECå,II AND TNTERFERENCE ET'FECTS

The mearr n¡¡¡.ber of eorreet responses at speeifie-
list recalJ. are gÍ-ven Ín fable Vf. Reeal1 in the PI a^nd.

Rï cond.itlsns deereased slightly w'ith age whi.le retentioa
u¡rd.er the rest condition iuproved. w:i.th increasÍ-ng age.

These two d.iverging trends are also shown in Figure 1.

[A3Ï,E VT

Mean Recall Seores

AGE

Years PI RT RESS

4

6

I

2.59

2.75

2.O8

2.50

2.L7

2.L7

3.25

5.58

5.81

The ceiling of the task nnd.er the rest cond.itioa was

evi.dently too low for the eight year group where ten sut of

twelve Se recalled. all j-tems eorreetly. This eausecL the

varÍances to d.iffer significantly and prohibited a paranetrie

statistieal analysis of these scores. llhe angular tra¡rs-

formation (Wal-ter a:rd. lev, 1955), usually suceessful ur:tth
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proportiorl scores, eou.ld. not be useil. beea.use of the low

N (ntrmber of possible reealLs) for eaeh score. It appeared.

best to use non-parametrlc statisties lqith the present

scores. llhe fiiilson test CL956) which yields an interaetion
term in a two-way analysis was rejeeted. because of reeent

critieisn of its marked. lack of pou/er (Lubin, 1962). The

soluti.on finally settled upon was to use several Knrskal-

Vlallis su¡n of ra¡rk tests, arralogous to one-way analyses of
variance, ar¡.i!. to ínterpret the results somewhat eauti-ousIy

becauge of the soncurrent computation of a nr¡mber of proba-

bil-itles.
îhe Knrskal-TÍallis g ìMas conputeiL first aeross con-

ditÍons (nI, Pfr. Rest) for eaeh age leveL separately, a¡ril

thea aeroÊs age levels for eaeh iaterferenee coadition
separately. lhe results produced a rnore meanfngful pie-
ture than night be expeetecl from this complieated analysis.

Tab.l-e VII shows the Kmskal-Wallis ÏÍrs of the sepa-

rate analyses. flfre d.ifferenee between Rf, Pf and Rest

conditions in the 8-year gronps was slgnifieant at the .007

level. In the 6-year g:roup the p d.ropped to a level of .01

while !, >.05 j.n the four year group.

¡,t the 6-year Level ftrrther analysis of the d.ata

became necessary because of the dífference Ín mean seores

between the Rf and the ?I grou.psr e,s wel-l- as their iLeviation

fron the Rest conditioa. lhree separate Su-n-of-Ra¡ks tests
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for paf.rs of the three coirditj-ons at this age leveL shoÌsed.

that the differenee between Rr and Rest was significant
beyoad the ,002 level, while the pf-Rest and the ?f-RI
d.ifferenees proilueecl z I s below the level of signifioance
(RI-Rest: z = 3.O4¡ pl-Restl z = !.79¡ pf-RI; z = l.Zq).

TASTJE VIT

Knrskal-Wallis Fi aeross eoaditions pf,
RI, ancl Rest at tEree age levels anil. aeross

age levels for eaeh of three cond.itioas.

Conclitions: PI, R[, Rest

I yr g:roup

6 yr group

I yr group

E

4.70

10"09

T8.26

< .01p

p

Age levels: 4, 6, I years

PÏ

RT

Rest

E

2.8L

.23

4.66

Further analysis of the data at the 8-year level
seemeil unneeessary sinee the RI and the PI means ]ivere alnost
id.entieal and it could. therefore be eonelud.ed that the

signifiea¡et H established. for this grolrp emergeil from the

d.ifferenee between RI and PI on the one hand a¡rd the Rest

cond.ltíon orr the other.
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H tests of age effects u¡:.c[er the three experimental

conditi.ons showed no signifÍ_eant d.ifferenees, although it
must be suspected that the results are somewhat distorted
by the low ceiling of the task u¡rd-er the Rest cond.i.tion.

That is, €iiven a higher ceiling the 8-year Rest Ss nay well
have reealled. sigaifieantly more than the younger Rest

groupso

although the results of the statistical aaaLyses wirl
not permit fj-rm conelusj-ons¡ there is sone support for the

hypothesis that while 24 ]nour retentj.on of a single list
increases between 4 and I years of age, the interferenee
effeets from a secoad llst also inerease o\rer this age inter-
vaI.

INTRUSTONS

Table VIII shows the nr¡mber of specific iater-list
intrtrsions compared. with the total nr:-nber of emors. These

intrusions refer to resBonses learrred. to the given stinu-
1us, but sf,slnmjng fron the interfering f-ist. For example,

a child. Learned in the first list the pair 'thouse-trainrt
and in the second nhouse-apple'f . lilhen asked to reeall the

first list he respoacl.s to rrhouse'r with 'rapplert instead. of
rttraintt. fotal nunbers of errors includ.e these intnrsions
plus fallures to responil at all, a¡rcl. a few nisplaced stimali
a¡d other respoixses from the sane l-ist.
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ÎASIE VTTT

Ni¡mber of intrusioas eom.pared. with total
nr¡-mber of errors

AGE T,E]l:Etr
Years

PI
f¡.trrrs. lot. E.

RI
Intrtrs. Tot. E.

10

6

I

9

L2

9

4

6

I

t7

15

27

L8

22

22

At the 4 and the B year leveI the number of i.ntrrrsions

was almost equal for the Rf and the PI eond.ition, but the

pereentage of intmsions over total nrrmber of errors was

generally higher for the younger age groupr At the 6

year level the intrusions r¡¡ed.er the Pf eonditi.oa were corl-

siderably higher than those u-nd.er the RI eoncli-tion,

ïn general, however, the nunber of lntnrsions dicl

not vary greatly between eonditions. As i.n stuilies of
adult retention, r¡vhere intrusions are also not nr¡Ðerous,

only very large variations d.eserve serious eonsidleratÍon.

MODIFTED FRSE RECAII

Und.er this eonilition the Ss first reeal-lecl both res-
ponses to a g:iven stimulus without speei.fic attention to
list id.entity. The latter was established. after the aetual

reeall when the S was asked to id.entify the list to whieh

eaeh respoTrse he had given belonged. (MIffi'R).
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The mean nr¡¡o.ber of l-st and 2nd list responses

are given in ?able IX (uader '|MFR fn) by age leveL. Sinee

the varianees of the three age groups were fou:rd to be

homogeneous (2.16, 2.22 and 2.2+) analysis of varienee

was eonilucted. the souree table (Appendix Table fIIa
ar¡d fVa for correet identifieatlons) shows that neither

the cliffereaee between l-st and. 2nd. liet nor the cl.ifferenee

between age grolrps was statistically significa.nt.

[.A3LE ïX

Mean seores of moitified free reeall (ûm'R T)t
eorreet list identification (MMFR I) a¡rd

misld entificati ons

I\M'R Ï MNüIFR Mieiclent.
lst l. znd. l. lst I. 2nd. I. Ist l. ârcl I,.

4

6

I

yr group 2.08

yr group 2. +2

yr group 2.08

r.75 1.50

L.67 1.75

1.81 2.00

l.92
2.59

2.17

.55

.75

.25

.+2

.87

.L7

' Uniler nM[m'R In of Tab]-e X are given the nr-uber of

l-st ,anel 2nä 1ist responses whieh had. been eorrectly iden-

tifled. with the appropriate list. l[ab]-e X also gives the

nr¡mber of li.st misidentifieatior.s¡ d.erived as di.fferenee

seores between l/iï'R f and M¡/Ttr.B. f. lhe greatest number of

sueh misidentifieations oceurued. a.mong the 6-year group
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whiLe the 4 anci B-year old.s hacl arl approxinately equal

amou¡t. However the overall nr¡.¡nber of m:lsplaeenents

was too small to warra¡rt a statistlcal analysis. Tri

faetr the nost striking phenomenon eviclent frou Table

ïX was the high d.egree of aecuraey of list id.entifiea-
tion in all age groups. ff the response was avai.lable,

1t was usually correctly assigRed to the proper list.

T.ABLE f
Mean scores of modified. free recall (MFRII),

ancl ¡alsidentif1 eations

MFR TT

lst tr. 2nd. l.
Mtsidelrtifleations
1st l. 2nd I.

4 yr groì¡B

6 yr group

I yr group

1.50

2.78

2.58

1.75

2.39

2.89

.77

.78

.5O

.57

.59

.59

There was some doubt with regard. to the effeet of
the sti-mulus eards useil r:nd.er the MFR cond.ltion. A n¡¡nber

of Ss indleated surprise at the g.rey baekgroured. a:ed., espee-

ially, at the absenee of a pieture on the right Cthe res-
ponse) side of the earil.s. llhi-s chaage ia the stimulus

situation &ay well have been responsible for the eonsistently
lower seores u¡eder this conctition co&pared. with the speeifie
list reeall (fabfe Vf) vuhere the reeal1 trial was identleal
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to the original leam.ing trials. The IMFR eondition was,

therefore, replicated. w:ith 24 $sreight at each age r-eve1,

comparable to the original sample. whi.le the learniag
proeedure was the same as in the fi.rst experiment, the

recall teehnÍque was ehanged,. fhe originar blaek a^ud

white carils were presented simrltaneously outsld.e the appa-

ratus. They were ¿vsanged on a table with the identical
stinuli sid.e by side and the response i-tems eovered up

with bla.nk eards of the respeetive black or white colour.
îhe mean scores obtained. r¡nd^er this MFR II eond.i.t-

ion were glven in lablê xr colusn 1. coLu¡nn 2 gives the

number of nisplacements.

rt must be und.erstood. here that ilue to the procedure

employed. the recall eould not be divid.ed. into a Modified

Free Recall (lW'R) ancL a trist ]dentification (nffifpR) sesslon

beeause all the stlffuIi v¡ere present at the time and the

ehild.ren worrld. usually name the item and at the sane time

point with their fi.nger incLicatlng where it ought to be

placed. This technique seemed to put the younger subjeets

at a disad.vantage. lhey appeared to be eonfused by the

simultaneous presentation of all stinuli. This nay aecor¡nt

for the somewhat lower scores at the 4 year level. However,

the differenee was aot large enough to be statistically
si.gnificant (Appendix Table Va).

ïn retrospect it must be coneeil.ed that neither of the
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two proeedìrres (lìmR f and MFR II) was technically ad.e-

quate to allow vali-d. conclusions as to the effect of the

varied stimul-i in the reca]-l situation.
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CIÍAPTER III

DTSCUSSÏON

Before enteriag into the discussÍon of the develop-

mental aspects of this investigation it seems appropriate

to deal with phenonena that were similar to those in adult

retenti.on" r¡¡.d.er comparable experimental concLitions.

Usually" after 24 hours Rt and PT reaeh equaL pro-

portions (Ilnderwood 1957). llhis was al-so the ease in the

present stuiLy, especlally arnong the four a"nd- eight year

grolr.ps. AJ.though a difference seemed. to exiet between PI

and Rf at the six year leve1, it was not statistieally
depend.able. These findings were further supported. by the

results of the Modified Free Reeal-l ([m'R) where the diffe-
rere.ees between first anil seeond list responses 'we?e all
smalL and non-significant. ft earL, thereforer be assu-uecl

that the assoeiative strengths of the two l-ists were about

equal for all- coaditions,

From a developmental poÍnt of view the results of

the present stud.y i.ndicate that retentlon of one list of

paireiL assoeiates improves with inereasing age. ThÍs

j.nerease ïras statistically non-signi.fieant Ín this stuily.

However, it seems likely that this was a genuine effeet

whieh v¡oulil have reached statistieally significant propor-

77
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tions had- it been possible to raise the ceiliag of the

task so that higher seores eould. have been aehievecl. by

the olcler Ss. This observed. increase i-n retention eon-

forms with the generally aecepted. facf that memory span ia
chilclren improves with age (e.9. digit spårr retention of
sentences etc.; Hurl-ock, L97l-¡ Termarr l-937 and" others)

ancL as a f¡¡¡retion of mental- growth. Unfortuaately, this
seening1y sinple fact presents some eonsiderable probLems

whieh w1ll be discussed. i.n con¡reetion with the theoretieaL

eonsiderations of experimentally introdueeil iaterferenee

effeets.

Tlllren two lists of pairecl. assoeiates are learned Ín
el-ose suecession, reeall of either of these lists,after
24 hours did. not Ínprove with a,ge. In faetrthe B-year

old. Ss had a slightly lower seore than the 4-year olils

under the same condition. [he d.ifferenee between the seores

u¡rder the Rest eondition on the oae ha¡o.d. and the PI and. Rf

condi.tioas on the other was statistiealLy non-slgnifieant

at the 4 year leveI. ft inereased. for the 6-year group

and. reaehecl a high level of ilepentlability for the B-year

olds. This led. to the conclusion that lealm'ing of a seeorrcl

list produeeel. eonsiderably more lnterferenee anong the oliler

$s than amorrg the younger age groupo The d.ata of the Modi-

fied Free Reeal1 (Um'n I a"ad MMFR I, fable X) lent further
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support to this assunption, in as far as there was no

significant cl.ifference in recall seores betweea the youager

and. the older se. However, the consistently lower reten-
tion figures for a1L age groups uncler the fltFR eond.itíons

call for further investigation. [hat this loss was merely

a fi¡¡rction of the stinmlus naterial involved (see page zT)

is d.oubtft¡.L and it is coaeeivable that sone other faetor
is introdueed. ínto the reeall situation when both response

menbers have to be reprodueed.. lhe reeall of one item

serves as a re-learning conclition whieh strengthens this
speeific stinulus-response eon¡reetj.orr anil. helps to extin-
guish the conpeting respotxse me!û.ber fron the other líst,
thus making reeall of the seeonil response imned.iately after
the first one more diffieurt. Ilnfortr:nately there are no

eomparable fÍgures from adult ütFR avaiLable whioh woul-d

allow us to expJ-ore this assr-Lmptloa further.
A theoretical laterpretation of the findings of the

present study eoulil be attempted with the r¡.se of und.erwood r s

notion of interferenee effeets coning frou prior extra-
experimental J-earning (1957) and Tlnd.ennrooä anil Postmaqrs

hypothesis of Gradients of ïnterference (1960).

ft ca¡r be as$rneal v,rith sonre d.egree of eertalnty that
of the three age groups employed in this study the 4 year

olds had, on the average, the l-east prior extra-experina.ental
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l-earting relevant to the experimental task. Iinguistie
habits were also uncloubtedLy less firnly established. i.a

the younger subjeets than in the oliler orêsr

Follow1trg this 1ítre of reasoning it eould. be expee-

ted that older ehi-ldren who commant¿"il nany ¡nore word. asso-

eiations with such coüunon tems as ithouse, ehaír, dress,

boatrr tha¡r yoìËlger Ss would aLso experience nore iater-
ferenee j.n recall. fhe problem¡ however, is that in the

rest cond.j.tisn reeall lnereased. w:ith age. that is, there

ìFas rro simple effect of pri.or extra-experimental learning,

rather this variable interaeted with experimentally manípu-

lated interferlng learning.

A suggestion, reeently put fonvard by Koppenaal and.

OrHara (L962), nay apply here. fn their study of ?I and

RT effeets oa retention of paired assoeiates with adults

these authors for¡¡d an interactloa effeet between prior

and interpo].ated. learrring. The experimental design of

this investigation incluilecl. a cond.ition (RIP) in whieh

the subjeets learned. three lists of paired assoeiates in
close suceessioa and recalled the seconcl list after twenty

mj-rrirtes. It ïuas found that leaneing of the third lÍst
caused. stj.mulus-response associations frcm the first lÍst
to eome to the fore ar:.d interfere ïrith retention of the

second., the critieal list.
From a theoretical point of viewt Koppenaal and
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OrHara propose the hypothesis of a gracrient of extinetioa
for first and. seeoad list through lea:sring of the third.
list. rlnlearniag of the first list reaches an asJmptote

during learniag of the seeond 1ist. learning of the third
list in turm. eauses extinetion of the seeond list but has

little or no effeet oa the fi.rst l1st which has alread.y

been u¡.learsred. thrrs, after learrring of the thircl list
the first and. second list are armost equal. in associative
strength, and i.nterferenee on retention of the seeoail l-ist
by the first list is therefore increased by third list
learning.

If wå apply the RfP paracLign to the RI coadition of
this experiment, prior extra-experinental learning woulil

correspond to fi.rst list learsrj-ng of the above experímental

conilitlon. fhese extra-experimental word assoeiations are

extinguj-shed. during learning of the first list r:¡rd.er the

Rr eonù1tion. learning of the second list woulcl not only

extinguish the first experimental list but would also pro-

duee an interaction effeet w'ith prior extra-experinental
l-earning a¿d thereby increase the lnterfereitee effeets.
sinee older age groups have more pri-or extra-experi-mental

associations, these interference effeets are greater than

anon.g the younger groups. In the Rest eonilition, however,

where there is no second. list to interact vrith prior extra-
experimental learning these interference effects d.o not

:_..: ,,:.::. ì
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operate and retention d.oes not ilecrease with iacreasing

amount of prior extra-experimental learning.

Ilnfortunatelyr this hypothesis ealnot aeeou¡.t for
the proactive inhibition which was fot¡¡.d to be equal in
anor::at to retroactive inhibition for the four ancl. the

eight year group. The ind.ication is that the interaetion

of prior extra-experimentaL learaing and. experinentally

manipulated interferenee learning nay be based on proeesses

other tha:r those suggested by Koppenaal end OtElara.

.,' :._'-' :,'.: l
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SI]MMARY åI{D CONCII]SÏONS

This investigation was intendeil as an exploratory

study of retroactive and. proaetlve lnhibition j.n the reten-

tion of verbal materials by ehild.ren.

Thirty-six Ss at each of three age level-s (4 yrst

6 yrs and. I yrs) were randon-1y assigned. to one of three

experimental cond.ltions (Pf, Rf a¡rd Rest). [he ?I and Rf

groups learrreil two lists of four paired. assceiates in cloee

suecession and' recalled' either the first list (Rr) or the

secoacl. 1ist (PI) after 24 hours, The rest group learned.

only one list which was reealled after 24 hours.

Wlrile recall r¡:oder the Rest eond-ition improved

slightly with âBêr there was no signifieant clifferenee in
retention when a seeond list was introdueed. Rf aad PÏ

were about equal-ly Large at all age levelsr but the diffe-

renee in retention between Rf and ?I on the one hancl ancl

Rest on the other increased with age. It was, therefore

assumecl that the older $F (8 year olds) experienced. more

interference from learning of a second list than did the

yor:nger Ss.

tee further experimental group of 12 Ss at each of

three age levels was n¡n r¡¡rd.er the Modífied Free Recall

._.. - '..:.'-,. 
1
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',.-..--..i

79



+o

(m'n¡ eond.ition. These ss learrrecr the sane two lists
as the Rr a¡rd Pr groups but reeaLled. both lists after
24 hours. Retention r¡nder MFR was not signifieaatly
differeat for the three age groups. Howeve?, overall
retention was consistently lower than u:rder the Rr and

Pr eonilitions. No definite suggestions could be mad.e with
regard. to the variables whieh ïvere possibLy the eause of
the d.ecreased. retention of the MFR groups.

The inerease in interference with age ma;y be attrl-
butabl-e to the di.fferenee in amount of extra-experÍmental
learrring whieh exists between the three age groups. rt
is assr¡mecl that this material i-nteracts in some way with
experi.mentally introdueed. interference. lhe larger the

fu.n'd of pri-or extra-experimentaL learning the greater

will be the interfer€ncêo since the I year old ss are

most 1ike1y to have the greatest amor¡¡rt of such prior extra-
experimental lear:ling, it would. follow that they aLso

experienee the uost j.nterfereaee.
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lÁBlE Ia
AI{ATYSTS OF VARTA]VCE OF FTRST VS. SECOTID

IÏST IET.RNTNG TO CRTTERTON

Source FWDF

Between Ss
Age Ieîels (Â)
Er:ror (b)

Within Ss
list fi)
Axl
Error (w)

107
2

105

108
1
2

r_05

9.+5
5.4+

15.o+
1.51
2.09

7.23x

fotal
*!

2L5

4L
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TA3T,E rrA

"A]VATTSTS OF VART¿J{CE OF CRITTCÁ-T
ÏJ]ST IEARNTNG

Souree d.f Bs

Conclitions (e)

Age levels (A)

Axtr
I[ithin

2 8.75

2 t5.37

4 1.70

99 5."11.

2.25

4.t+#

.+6

[ota1 ].O7

f p{.o25

:.:.__:.::]
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f.A3IrE fIIa
AI{ATYSTS OF VARTÀ}TSE OF BEC¡.II UIç}ER

MF'R T, T¡TST ORDER AND AGE IEVTI

Source cIf mg

Between Ss 3j
Age 2 L.67

Emor (b ) 55 1. 28

Tflthin Ss

ï¡ists

Age x trists

Error (w)

76

L

2

3J

.01

.18

1.22

Total 7L

.:.lj-:¡ :
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TASTE TVa

AT{¡.IYSTS OF VÄRTA]VCE OF RECAII Utr¡ER
MFR I, lfs[ ORDER x ÂGE IEIEL

( Correet Ïd.entifieations )

Sorrree d.f ms

Between Ss 55

Age leveJ-s (A) 2 .97

Error (b) t7 1.96

lilithin Ss

lst vs 2n:ù (L')

Àxtr
Eruor (w)

76

1

2

7t

.00

.58

1.Lg

TotaL 7L

'.. )
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f.â3liE Va

AT{ÁIYSTS OF VARTÀ\TCE OF MODTFTED
FREE RtCAtrt, CONDITIoIT rr
( Correet Identifieations )

Souree df msF

Between Ss 25

Age 2 5.94 2.L8

Error (b) 21 1.8L

Withia Ss 2+

trists1and.2 1 I.O2

AxI 2 .39

Error (w) 2L 1. 51

Total +7
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