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ABSTRACT

This paper describes a series of studies which
examine the early development of recall. Subjects were children about
2 1/2 and 5 years of age. Recall was tested on nine-item lists which
were either composed ‘of three ob]ects from each of three conceptual
categories or nine objects from nine different conceptnal categories.
Age differences were observed in level of recall. However, there was
no evidence of age-related increases in active or deliberate strategy
use. Parallel serial position curves, and comparable .levels of
clusterlng vere obtained over the entire age range studied.
Conceptual category effects were found on recall of even the youngest
. subjects. The children recalled more items from conceptually related
than unrelated lists, responded more rapldly between adjacent pairs
of conceptually related than unrelated items, produced above chance
level conceptual clustering, profited from categorical blocking at
presentation and from category cues at retrieval. A reliable Age X
List Type interaction indicated that the presence of semantic
relations in list materials facilitated older children's performance .
somex tat more than younger children's. Results suggest that early
development of memory may be related to growth in the "knowing"
component itself, rather than to growth in "knowing how to know."
{Author,/MS)
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Semantic Effects and Development.of Recall

in Very Younz Children

In spite of the‘recent upsurge of research on memory'development, there
is still relatively 1itt1e‘known about early growth of memory, that is about
' memory development before the grade school years. Ccdmsiderable work has in-
dicated scme recosmition. ‘memory in young in.ants, and work by. several investi-
oators, including ourselves (Perlmutter & lyers, 1974, 1975, 1976). has extended
that work demonstrating quite extenszve recoonitiOn skills in pceschool children
as younw as two. ch studies, however have examined recall in children under
four. Yet, knowledge of the ear11est development of rec 11 promises to provide
 important insights into ‘o understandinn of more complex memory skills. |
‘Today I would like ‘to report three studies we have carried out to examine
‘the development of recall h:preschool children between about two and a half and
five years 'of age. We have been interested in assessing how theSe younv children |
" retrieve and produce information about previously seen, but no 10nger present
stimuli. ‘Additionally, we have investigated wnether, and how, the semantic'

category knowledge these young chﬁldren.possess affects'their memory.

In each study we have examined two age groups. Thelyounger children‘have'
been between approximately 2—years °-months and 3-years of .age,. and -the older
children between 4-years and 4-years 9-months of age. The older children have
been indiv1dua11y tested in nursery schools, and the younger children tested S
at the University. When they arrive at our lab they enter a playroom (slide 1)
where the child (s11de 2) is encouraged to play and become acclimatea to the
unfamiliar surroundings and experimenter (slide 3). Wa then invite them to play
a 'hmmory gane." We show the chi1dren small toy obJects from colorful boxec

(slide 4), and then ask them to tell us what they saw. Eact stxmulus list
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contains 9-items familiar to young children (slide 5), for example one list
contained a toy ball, book, bow, cloek, comb, key, hat, heart, and horn. Each
iten is individually shown toc the child, labeled-for”him, and then hidden in the
box. ‘After all items have thus been presented the child is asked‘toiremembep;
as many as he can. ihé testing session involves some»prelininar;'ﬁractice on
very short lists, to ensure that the child understands how to play the "game,“

R I

and then testing on a series of 9-item test lists.

R ‘ Experiments 1&2 P ST L .

In Experiment’l there were ei"ht males and eight females in “each. age group
In Experiment 2, which was essentially a replication or éxoeri;ent 1, there mere,
24 males and’ 24 females 1n each.aﬂc oroup. All children were "iven three trials
on a related list composed of three objects from each of three conceptual categor-
ies (slide 6) (e.z. bear, cow, pisz, boat, car, plane, bowl, cup, and plate),. and'
three trials on an unrelated list composed of nine objects from nine different
cOnceptual categories (slide 7) (e.u. bell, clock drum, flag, horSe, leaf,
pen, star, and truck). The three trials for each list’ always‘followed each
other, with the items presented in:a different random order on each.trial. The
order of related versus unrelated‘lists"Was counterbalanced across subjects.

The next slide (slide d, Fiéure 1) shows the méan number of items correctly
recalled by each age group:in the first two experiments. As you may see none of
the subjects penrormed very;Well,_:ln Experiment 1, which is shown in the left
panel, the younger children's recall averaged just over two items correct,
and the older children s level of recall was 3 4 items correct. In Erperiment
2 the level of recal - wag quite simiiar, Furthermore, theselperformance
differences were statistisally.3ignificant, N

. The next slide (siide 9, Figure 2) shons the recallvdata_for each age

. <.
W't , L

group in each experiment plotted is, a function 'of serial position. As yoo can

A

~

see a fairly consistent pattern emerged. Th ?ercentages'of correct recall

e d



[T -3_

“ for'the:lasthlist items were consistently high for both age groups, but recall

levels for all of the other items were consistently low. Purthermore, for both

'age r71:'oupf3 the levels of recall for the last list item were significantly higher

‘than for any of the other 1tems, and there were no signiflcant differences in

recall of the other items. Thus, a developmentally invariunt‘single-item

'recencheffect was observed. Furthermore, the last item presented,was the first

reported over half.of the time. The very high level of recall om a limited

recency portion of the serial position.curve, coupled with the reverse read-out

“reporting tendency has been characterized as an~echofbox‘effect. Another inter-

esting aspect of the data is the consistently low levels of recall for all of the
early list items. In short, there was no evidence of a_ primacy effect for either
age group. Since hl"h levels of recall for early serial positions are generally
1nterpreted as evidence of deliberate rehearsal strateO}, the lack Of a primacy :
effect for the young children is not especially surprising The poor recall for
even the first few items meraly points to lini.ed or, .nonexistent rehearsal

:»

straregies. More imoortantly, however, the 51milar shape of the serial position

.curves for the two aﬂe groups suggestc that the improved Jperformance ‘of ‘the older

I

.children can probably not ‘be attr;buted to aoe-related increases in strategic

rehearsal. . @ - ' - o o -

g

‘The next slide (slide lO Figure 3) shows each age group 's :meari recall on

-

related and unrelated llStS for each experiment Both age groups recalled more
items from related than unrelated lists, and”the-list type main effect was
statistically significant Apparently even theSe very youn" children encode :
information according to category dimensions, and related materials are easier to

remember than urrelated materials. Furthermore,vthis semantic effect appeared d‘

somewhat stronger for older than younger suhjects,_and‘the age x list type interf‘

action was marginally significant.in the first experiment, and significant in the

second experiment which included more subjects, and thus had greater statistical

power. S 5



lnter-item‘response times were measured from tape recordinﬂs of the experi- Y,sf
‘:mental SesS1ons in Experiment 1 The next slide (slide 11 Fioure 4) shows the PR
mean’ inter-item response times on related liets for related and unrelated »

” adjacently recalled items for each age group. As you can see children in both
'age groups dem0nstrated'shorter'1nter-item r=sponse times’between‘pairs otlrf‘
= adJacently recalled related than unrelated items. Furthermore; Eﬁis’d{fféféﬁeéﬁ}i{;t

appears °omewhat greater Eor older subjects,‘\"*'

In order to asses: organization in recall we' carried out cateoorical

'clustering analyses on recall protocols ‘from related lists. To assess the-(v
de"ree to which, adgacently reported 1tems were from the ‘sédme conceptual category‘ffgf
both ARC and,RR scores were computed for”each‘subjegﬁ In general; conceptual 'dih
‘clusEeringfwas observed to occur atVabove'chance levels‘for both age oroups,l"
and no S1°nil1cant a"e-lelated increaSes in clustering were detectcd .
anally, in order to. further assess possible organizational effects, 1ntere'1
trial repetitlon indices. were computed for the'three related and three unrelatedbr
trials. This measure of subjective orhanization indicates the deﬂree of consis-
tency of output order over trials, and could reflect semantic orﬂanization whichlw .
does not match experimentally-defined semantic'categories."No evidence of such

subjective organization was detected for either age group.'r

In summary, although our previous reSearch has demonstrated‘that two- to
five year olds are able to proficiently code and retain information sufficiently
well to recognize it as 1it. is again presented for testing (e g., Perlmutter &
Myers, 1974 1975 1076) Experiments 1-and 2 sug gest that in a recall task, .

where the items are not before the child, they are not very proficient at

retriev1ng Or producing the 1nformation fn’ memory Furthermore while an

vage-related improvement in recall over this age range was observed R0 age differ-ul :

ences in strategy use were detected There was ne indicatiOn of rehearsal or

| subjective organization by either age group, and no evidence of age-related e
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increases in use of conceptual organization. There was, however, evidence of

semantic category knowledge affecting recall of even the youngest ghildren;:;'

- Both age groups recalled conceptually related lists more completely than con-
. ceptually unrelated lists, showed shorter inter-response times. for adjacently

recalled related than unrelated items, and conceptually clustered their limited

recall protocols. Furthermore, .the finding that the facilitating. effect of

- conceptually related lists was greater for older than_younger'subjeets suggests

that semantic influences may increase between‘two~,and_fivefyears_of_age.f

[

Experiment 37

Ihe semantic effects on reearf'of these'younﬁ Ehildrenisuggests that they
encode stimuli along categorical dimensions, hﬁtnthe'naturetof”the sementic’:
operations are not clear. Erperiment 3 &asfeé;ried oht:to forther‘assess‘them.
For example, it is possible that as items eré{orésented the ehildren don't just
tag them with*their'categories, but organize of“éﬁﬁhk them. On the other hand,
it is pOSSlble that at time of retrieval a catewory cuino process contributes to:
the observed semantic- effects. One-way to assess organizatiOn at time of encoding
is to use a bioeking manipulation;':If*presenting concehtuaily related itens

adjacently, rather than randomly, improves recall it'mey be concluded_that"

. subjects are not themselves entirely effectlve in oraanizing items as they are

presented L1kew1se a categorical cuing process at’ tlme of retrieval can be

‘assessed by providing catesory eues”durinﬁ'testinv. leitatiOns in a subjact

generated cuing process may ‘be inferred from increased recall w1th experlmenter

RSN

.provided cues,

In Erperlment 3 twenty-four thildren in each age rrroup ‘'were tested on four
different 9-item related lists ezch cOmposed of three objects from each'of
three conceptual categories. Haif‘ofﬂthEVIists‘were'bresentédlinﬂe”hioched

order, with adjacently presented items from the senedconceﬁtuel category, and

‘half were presented in a random order. On one blocked and one unblocked list

7
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free recall was followed by catenory cuing, and on. the other blocked and

unblocked liat a constrainino recall" procedure, in which children were

_‘immediately_asked-to recall- items from specific categories, was used,

‘ .- The resuits‘may be seen in.the next slide'(slide‘IZ "Figure 5)‘whichfshows g

"the mean.number of items younger and older suojects correctly ‘recalled on.

b10cked and unblocked lists under free recall cued recall, and" constrained

recall‘procedurea.v,Inwallicon itions. older children recelled ‘more than younger

children. - More: interesting, however ; were. the effects of the blocking and cuing’;%:é
'manipulations. Blocking‘items»at presentation significantly increased~reca11w:~~~v=§
“althounh this effect was not strikingly‘lar"e. Furthermore, the age x blocking

1nteraction was not statisLically sionificant.; The cuino manipulation, on

"+’ the other hand, had a large and comparable effect on both age groups. Providing

‘category cues at time of testing, either by cuing or: constraining recall

considerably 1mproved the young children s recall

It appears that although these young children encode catepo'y information,

' hey do not spontaneously or effectively chunk items. .While fn§6 organization

may be somewhat facilitating, the reeults indicated that providinﬂ category
cues at retrieval leads to a far greater. improvement in recall Apparently
the children experience di‘ficulties in acceasing the1r con31derable memory
stoxeu, and this is :at least in part related ‘to- rheir fa11ure to nenerate.their‘,

‘own category cues. This of course is quite consistent thh tle contrasting

"findings obtained in recall and reco~nition atudies with preSchool children.

Given surficient‘stimulus support younﬂ children demonstrate rather substantial

storage and retention capacities. Placed in a free recall situation however,
“where stimulus information is not concretely before them, the preschool child s

‘ nOn-deliberate character impedes proficient memory performance.
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Conclusions

In conclusLOn then even the youngest children we have examined ‘appear
fairly profic ent at encoding and retaining stimulus informatien. Mbreover
the1r Semantlc knowledge affects their performance, that is they seem to encode
stimull in terms of semantic categories. On the other hand, even the oldest
children e have tested fail to demonstrrce effective. strateﬁy use, either in'
rehearsal, or in semantic organization or cuing operations. Furthermore,_
‘between the ages *of about two-years nine-months, and fourfyeers nine-months,
improved performance is observed. There is no evioence that'this memory |
nrowth is related to increased strateny use, as is the case with memory
improvement during the grade school years. Growth in semantlc knowled e;

hovever, may contribute to the 1mproved performance between two and five.
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Figure Captions

Figure 1.  M2an number of items correctly recalleo by eacb age group in
Experiments 1 and 2.

Figure 2. DMean percentage correct recall as a funetion of serial position for
each age group in Experiments 1 and 2.

Figure 3. Mean number of items correctly recalled on related and unrelated
lists by"éqcp age group in Experiments 1 and 2.

Figure 4. Mean inter-item respOnse times on related lists between unrelated
and relared adjacently recall items for each age group in Experiment 1.

Figure 5. DMean number of items correctly recalled on blocked and unblocked
lists with free recall, cued recall, and constraioed recall, by

each age group in Experiment 3.
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