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THE KFFBCTS OP SCHOOLING AlD ENVIRONMENT ON MEMORY DEVELOPHENT

Dapiel A. Wagnet*

University of Pennsylvania

» For more thaf a centuty, the topic of "universals" in human behavior has’

1.
been a controversial one for psychologists, as well as for other social

o

. |
scientists. During this period of controversy, empirical and anecdotal evi-

dence from differing cultural groups has been used both to support and deny

the notion of universals in psychological thought. In its most extreme ioro.i

nnthropologioto such as I.ucion I.evy—Bruhl (1966) have suggested that .there v.s
such a thing as "primitive mind, " vhile others, such as Alfred Kroobot (1948)
countorod that there exists, in facf, a "psychic unity" of all mankind
\;vflere no fundamental differences axisty Some investigators, suoch as Hichaol
. Cole (Cole & Seritiner,:1974) and his associates, “have s’ugges’tod that ‘eyltural '
differences in behavior may-*be more \apparent than real. That 1is, the
earlier contrasting views might be reconciled by claiming that cognitive differ-
“ ehces may exist in content only (i.e. wh‘at different peoples think about), rather -
bth'nn'in cognitive process (i.e. how people think about what they think about.),

&‘l‘hio sort of explanation is likely to gain substantial support from a variety -

mof social- lcience diaciplines‘

QS

chuln_n cognition. The developmental psychologist ha# only to open any recent
Therg

In fact. there 1is an increasing tendency to believe An universals in

test on child development to find the topic of uhiversals writ large.

T,

-

m . *Paper presented at the symposium entitled: "Schooling and Cognitive
Development: Recent Cross-Cultural Studies," for the Biennial Meetings of
the Socicty for Research in Child Development, New Orleans, March 1977.
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. 1., 1ndeod, a conlidevable body- of evidence that suggcsta 1nnate univeroal

-

“' ' ylychological ptocesbes. A few recent examplea would 1nclude studies in
11n;u1nt1c. lnd language developnent by Chomsky (1972) Lenneberg (1969),

Slobin (1973), and others, as well ag in the'area of perception and _perceptual

el dcveloylent by. Roach (1973), T.G.R. Bouer (1974) and many others.. Both age-

dtvelopqental and ctosa-cultural reaeatch has been used effectively by the

abovo 1nvostigatora to auyport the notiyn of cognitive univeraala.
Q i ”»

Given the kind of evidenceljust mentioped is it now reasonabie to agree

.

»
Y

wi;h nuch developmcntalists as' Kagan and Klein (1973) who in theit vell-publi-

cized Guatemala atudy, stated that "basic cogniti¢e ntocesses...auch as percepr

. tual ‘analysis, laqguage pndvmemogy.a.[ate]...pn 1nherent.coupgtpn7e:1n the

- human progran”'(p79495? While: the evidence on universals in péfcgpéion and
language has been fairly well dopumented, research on memory developnent'ha; ;

. . y p e
not, in spite of the fact that_fhis area has been the gubject of %ﬁcrcaaing
1n;ereat in recent years. Tﬁe pregent paper ;111 address itself to éhe ques-
tion of,uni&ereals in human ménoty, and the pééential effects of global sultutal
factors such as fqrmal schooling gnd urbanizatiogvou memory development. »
Before‘gdtting 1u£o the‘present data, however, it is useful to briefly '

outline tie\\\foretical context in terms of theories of memory and menory'

s d-velopnent »+ One of the‘iuportant conceptuelizations of memoty 1n recent

years is that proposed by Atkinson and Shif(rin (1968). 1In ;his thedry-- \\\A

which now includes a number of variants--ﬁehory is said to. be composed of ’ ’

. \ }
structural features and control processes.. In such an 1nformation-pr5ceusing »

model of memory, structural features include: sensory (or echoic) store;

: &
short-term store; and long-term store.| Each of these stores has a relatively

N | . g g




fixid capacity and'éixed decay rates. Control processes are what guide.
1q£brnhtion through the system or structure, éﬁd are often (though not
always) coﬁnidered to be under the potential conscious control of the indi-
,vidugl. These processes have also béen termed scrategies'foé‘remembering, or

.

simply, mnemonics.

ﬁasearch by developmentalists such as Brown (1975), Flavell (1970), Hagen |

G

(1971) a;d many others haQe provided a considerable body of evidenceiin supﬁort
of such K modelkfot study.ng memory. in child:en. .Structural features have beeﬁ
ah;wn to be preaent very early in development, as evidenced by recognition
mcnory studies uith.young children, where decay or forgetting Fatea have been
found to be ﬁﬁchﬁnging‘acrosé age (e.g. wickelgren, 1975). "In short-term
‘recall c#sks, eqhoic étore or recency effects are present in very youﬁg chil-
rdten.‘and are also relatively invariant over age (e.g. Hagen, 1971; Wagner, 1974).
Control processes, on the other hand, have been shown to increase with chrono-
* logical agé in children. Memory straiegies such as rehearsal, ciustering. cate-
gorization and semantic encoding have b;en shown in a wide variety of studies to
increase developmen;ally (for a review, seé Brown, 1975). .
Given this developmental model with memory structure developing very early,‘
while control processes develop more slowly throuéh young and’midaie childhood,
the standard environmentalist question may'bé aske&: To what degree do environ-
mental factors affect our model? To what extent are structure and.conrrol pro-
ce;nes Pésceptible to eﬁvirqnmental'influence? Considering the reaeﬁrch cited
above, it might be rgasonable to hypothesize that control processes would be
‘cons;detably more sensitive to environmental events than structural features,

which appear to be felatively stable from early childhood. .

4
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The Morocco Study

{
|

ordet.to éontrast the sepa ate and tombined effects of " schooling and urbaniza-
tion ol memory development{(eee Table 1) Additional groups of eubjecte--

' ,1nc1nd1ng Korenic achool etudents, Moroccan rug sellere and University of

 Michigan squdente--were 7&80 tested 1p order to study poesible cuiture-specific

. / L e v
. 1nf1uencee-on ‘memory. S bjecta were,teeted in their preferred languages ‘by a

bilingual’Moroccan vho erved as the e erimenter in all teetiug. In two"
=

|

>

memory experimen;a tasks d!re chosen, beeause each tapped into specific azpecta
of strucfure and contt?l processes. V

_E!chindut 1:' Short-tesm Recall (//

The first experiment studied the development of short term recall. This

neuory'taek, first used extensively by John Hagen and his aasoclatee. required

the subject to locate the position of a familiar animal in-a series of seven

»

btiefiy.presenged items, where the to-be-remembered item varied in position from
triny'to trigl over 14 triale. As in Piéure 1, the subject was first shown

each of seven- cardsuin the top row, which were turned face down after. a two

d pteaentation. ?ollowing the preaentation, thé subjec‘\:ae preeented.uith
I
a single’ ”probe card with a single animal on it, and had to find the pame
: aninal in the linear array of sewen face-down cards. The hqueehold objects

* on the preeentation cards were part of anocher.exﬁerimenc which is described

elsewherée (Wagner, 1976).




The results of this :asn may bn sgen in Figures 2 and 3. I will briefly '
'digcuns the results here, since an earlier (alnhough less extensive) néudyAvhich I
undertook in ﬁexico produced essentially identical results, apd those a;ta '
have already bgen published (Wagner, 1974). The analysis of the results from
Experiment I ééee‘Table 2) may be aummanized briefly as follows:

‘ 1. All main effects (i.e. for age, schooling and'urban environment) were
\cign1£1cant for total recall (eummediover serial positions), primacy'renall
(i.e. first Berial poeifion) and middle-positions fecall (i.e. mean of serial
poaitiéns 5, 4 and 5). For recency recall Q}.e. final serial position) nhnre B
was a smn;l but zﬂable effect for school. I;n.ahould be noted that the age
rffacts for primacy and total recall were considerably lérger than that of
middle-pnsitions.

2, The age X'schogl interaction was significané only for primacy and ) '
t;gal recnll;_—This interaction may be interpreted as'aupport for the hypothesin e
that years of schooling were directly Telated to- performance on ;;inicy recall,
and tnue subsequent total short-term recall.

.

. 3. The significant school X’ environment fntetactions for primacy and

total recall performance support the hypothgsia that the urban schooled children
. ahowgd the best overall performance as a functipn of memory skills that ptoduce
the nrimacy effect. o g '

As suggested earlier, memory development canm be meaningfully‘discussed '
in terms of models that distinguish between structure and contrnl ptocesses.

With respect to the present and other results, {for a more complete account, see

Wagner, 1977), two points seem clear: first, recéncy recall or echoic store was .

present in stable form in all populations studied; regardLgsa of age, schooling
1 ) :
or environment; and. second, primacy recall--considered to be a function of

6 )
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a verbally mediated rehearsal a:taﬁegies or control processes--developed with age
only for schooled su;jects; and in somewhat diminished form for wurban non-
ncﬁooled subjects. And, it appears fhat primacy recallwas wh;c caused improved
bvér,li sh&r:piecm recall in the older aghooled groups. While earlier studieg
%aﬁé typicglly-been hampered by the confounding of the factors of schooling and
urbanizatibnf the present study showed éh;: each factor may have a positive
elfect on the developmént of control pgocesses in memory. Thus, Lt apéeara thgt
the use of mnemonic strategies may be tied to certain Eultural experiences,
while echoic_gtore—-a structural feature of.mémory-—seems to be_present in all

individuals regardless of age or special cultural experiences.

Experiment -II: Recognition Memory

. Models of fecognition memory (e.g. Anderson &iBower, 1972; KXintsch, 1970)

suggest that there are two primary parameters that determine recognition memory
) perfordance: " acguisiﬁlon, che_amount of information that entér;-the memorj
system, and forgetting rate, the continuous decay of information from memory
g aé a function of time or intervening information to be remembered. The for- .
getttng rate, as discussed earlier in the model of Atkinson and Shiffrin (1968),

is considered to be a struetural featurg of memory: acquisition is more variab}e,

and is considered to be a function of many factots such as the type of stimulus

. encoding and perceptual set.

Developmental studies of recognfiion memory, ;s opposed to recall, have
Béen most often characterized by a lack of age-related trends in performance.
In her recent review, Brown (1975)'ha& suggested that such invariance with age
is‘ptobably a function ofvthé degree to which the recognition memo;y task does.
not require active retrieval or acquisition strategies. Furthermore, invariant
forgetting ra;es‘peem to be responsible for the lack of age-related chang;s in

recognition memory'perfofmance, as has been shown in a variety of studies where
’

7.
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o

forgetting :atc} exhibit little age-related change for either words

(e.g. Wickelgren, 1975) or pictures (e.g. Nelson, 1971).

In Experiment II, two main questions were asked: (1). To what degree is

rate cf fo}getting a structural universal, varying little by age or experience?:

and (2) To what degree can we specify the nature of variation in rate of acquisi-

tion? ' In order to delineate the life-time experiences that lead to variation in

\

' stinulﬁa:ehcodihg, which seems to affect rate of acquisftion, task stimuli were

compceed,of oriental rug designs, and were selected to be moderately familiar
. tep

) N

to Moroccan children, very familiar to a non-schooled population (Moroccan rug

. aeliers). and unfaﬁiliat to a vcky schooled'popuiation (University of Michigan

~
(]

undergraduates).

L

.The same subjects as in Experiment I were tested on a modified version of
the éontinuous tecogpition m;mory task of Shepard and Teghtsoonian (1961).
The stimull were 207 black and white photograohs of Middle-Eastern ruga (see
example in Figure 4). The experiment conaisted of a practice test of .30 trials,
followed by.the experimental task of 177 trials. The practice task.consisted .
of iS original and 15 duplicate rug patterns, which were arran;ed so that
repet;tions (i.e. 'duplicates) occurred at varying 1nter;als or lags in the :
series. Thus, rcpetitions of patcerns occurred at 1ags ranging from zero ({i.e.
duplicate was tepeatec oc the n%xt trial) to 17 (duplicate repeated after 17
1nterven£ng patterns). The ecperimental task consisted of 83 different rug
patterns 39d.88’exact duplicates, which were arranged ig a sequentialyarrpy 80

that duplicates formed lags of 1, 5, 10, and 25 intervening items. There were

22 repetitions at each of these four lajs, which were-distributed’as evenly

-as possible over the entire sequence of items. Both practice and-experimental

stimuli were arranged in two large loose-leaf notebooks, so that when the next

-~




f\ bagtetn was exposed, it covered the previous pattern.

A \ As 1in the first experiment, each subject was tested individually, and was ’
y 7 s . o .

allowed to go on to the experimental tagk only if he could master the practice "

| task. ?ot~both the practice and experimental tasks, the subject was instructed
{ _thnc each rﬁg pattern would have one and only one dupiicate or'“s;ster“ rug. ¢ )

He should 1ook‘jf each tug éarefully, and Bay whether the present idg design

was appearing for the first or second time. The subject was allowed about'five

sec&ndn,to look and respond to each 1§em‘pgfore turning to the second item.
As ip the first experiment, all subjects were tested in their preferred language.

The results of this continuous recognition memory task were based 6n five -
—
aarived measures of performance: ,total correct (the sum of hits and correct

-

s Arejections for each subject); and d' (an unbiased measure of memory trace) for

“

each lag (Ts, 10 o¥ 25 intervening items). For each of these measures, three- =
way analyses éf variance, by ag; (4) X 'schoel (2) X environment (2), were: per-
formed (see Table 3). The'most important features of the analyses may be
au#matizéﬂ‘as follows: ) o
1. Chronological agé produced little or no reliable effects for ‘the
various recognition.measu?es. °
. 2. Schooling_pr9duced significantly increased performance for the ionger
lags (10 and 25 intervening items), which teéulted in a significant schooling

'
effect for total correct.

-

3. The effect of environment was highly significant. Contrary to the .

'} findings in the short-term recall task, the rural subjects, whéther schooled

¥

or non-schooled, performed significantly better than their urban counterparts

on all recognition measures.

Forgetting rates--or the decrease in d' over lag or delay--proved to
) . . . e
be very interesting. Forgetting curves are plotted by group in Figure 5.

9




ol
. 5
. -

. . .

stagintical profiléd ahalyses were performed within each of the groups, and the

’ results. confirmed the observation that the forgett{ng curves were %enerally
: : ' 5 ~

' 1nVirianr or parallel'to one anotﬁer\aérosé ages. -Since there were essentially
LN N -

’ no agé differehces in forgetting rates, the% data were pooled across ages and t-
LI # L]
S o Hdre compared, aa single groups. with the data‘from the three extra groupe

% o4

(Rug Sellers, Koranic students, and Michigan undergraduates) in Figure 6.

L)
v Profile analyses of these ‘curves indicated that all but the urban schooled and
4 .

——

Hichigan students had parallel forgetting curves. These ladter groups showed

3 uignificantly less forgetting over lags. bgt this difference was small in magnitude.

. ¢

In general, then, these data on recognition memory support previous researth
¢ . ’ - . . i
that indicated little agefrélated change in forgetting rates, and, with only

. ** minor exceptions, ~these forgetting rates were also invariant with respect to

A ~

achooLing and envlronment

-
A number of interesting differences were found 1n total correct and in the

.

rates of acquisition,(i.e. the 1evels of the forgetting curves). While it is

?° unclear why rural subjects nerformed better than urban subjects in the recogni-

tion task--but the opposite in the récall task--such findings strongly 'imply that

situational factors such as norivation or cbmprenension probably played little

role in the performance-of most subjects. Furthermore, the fact that rural

L " . i - LS .

non-schooled subjects performed better than the urban schooled subjects implies

.

that schod{ed subjects do not necessarily do well as a function ofulearned test-
}aking skills. .There.are,-however, a number of theoretréal explanations for
these differences in the acquisition peraneter. and these are probably related o
to variations in stimulue encoding eoilities between éroupe, as hypothesized

earlier. For example, the non-schooled Moroccanm rug sellers scored as high or

higher than all other !oroccan subjecte,'whethér schooled or non-schooled.

.10

\



" Familiarity with rugs may not be the only factof invbl\.red. ho'wever,..as' the

. differences by group in acquisit?n- ratés Wight {nvolvé éhe"following factors:

© structural features and control processes. It was aré’.ned"t:hat such structure,

.. o ¢ ’ ¥ ." .A;
‘ o . . " 10

4

Michigan undergraduates also pe}fdmed quite well. Reasenable explanations for

.

-

increased encoda'bility as a function of familiarity encoding strategies that

5 ,
tap a deepet level of processing (as ‘ta Craik & Lock’hart, 1972) Y%nnd finally, 4
ability to extract distiuctive features (a8 in the theéory of Gibson, 1969),

Hore..diacuseion. of this aspect of performance is availahle élsewhere (Wagnet, 1977).

. - Discussion - ' ' Y \ :
In thecintroduction, models of memory were discussed in terms of both ) o

T se

\

if built-in, should be. present in all subjects regsrdle;s of agé‘ or t_ex;)eriential, : =
background. Several pieces cf eviq‘ence ceén to support this hynotheais:‘ .(a)' R
-echoic store was_found in akl -groups, regardless of age or bacl(ground;'and : 2 1
~ (b). forgetting rates were generally invariant across groups. I
Developmental research- in memogy has shcwn that control proce.issea—-.auch as . t 4}‘

verbal rehearsal and clusteting-Qimnrove between the ages of -5 and ‘15 years.

%ile chronological age or maturation has been ’Seid $o bc” the/im‘ponant indepen-
denc varia;ble iin ‘such research,' some earlier cross-cultyral stu_dieé (Cole et al.,
1971; Wagnei:, 1974) have shown that the .developmcnt of control prpceoa.'es may be .
de_pendcnt in part on formal schooling. 'Daca from th:z p.re‘sent' study ad‘is further
suppert to the hypothesis that“ gxperiential factora.'sueh as schooling and living .

in an urban environment. influence the development of ‘control processes. The .

‘results of the short-term recall experiment showed that verbal rehearsal appeared

to, be used only by older schooled.subjects, and to some extent by urban nofi-

- ’

« schooled subjects. These data, reflecting the stable use of verbal rehearsal

\ . -
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Z ltrntcgicl by about/age 13, are consistent with data collected among American
iyt lchool chi}?ren (Hagen, 1971). . :
by . A
3 Thete is: a variety of evidence that suggests that cpntrol processes or
b ™ .
R 5zllumonics gay ‘be cultute-apecific--where the culturee _of both western—sgyle
3\ &

schooﬂIBg and urban soclety would be exemplars., Additional evidence is avail- -
- \
able from othet sburces. It-is well- known that temembering the words to a song

. \

. 5 .
< AR T grently faciritdted by singing the eong~—the tune and th#thm serve as

& _mnemomics. .Among\;pe Kpelle in L}betia, Lancy (1975) has" tEported a simiiat
s; phihonendn; but adds further that "my informants had great difE;culty recalling “:g
) the songs unlees they wete singing and dancing (p 9). “Thus, J; eee a'mntoric'i ;f
. or kinestﬁetic mnemonic thatlaids recall. Similar evidence was tecently gathered

r

in a study of memory in deaf children“piben & Drury,. 1976) In this atudy.,deaf

o
- l

children cteated their own, apparently cultute specific 6% deaf- specific, ' £

4

mnemonics for remembering. The authors observed thé use of fingerapelling and

K = .
5‘: use of mime reptesentations (sucw as rocking‘to tepresent a curved line")

K as mnemonics in : short-term recall gask.. Still other exampiés'nf memory adds:
are numerous in the enthropologicaI.litenature;‘ene have been summarized .in o
several exteneive_teviews (e.g. Yates, 1966). ' f : , N
» It appears reasonable co conclude that,clafme ench as those quoted ear}iet ,
from Kagan and Klein (1973)--;ith respect_to an "inherent progrnm” of basic
. \ \ ‘
_cognitive processes--should be limited Eo'tne.relatively sinple estimates of memory

perforﬁénce they studied. Stated in its strongest form, the present .stedy supports
/ < »

the hypothesis that structural features in memory are universal, while controli
‘processes seem to be more culture-specific, or a function of the particular

experiences that surround each growing child. While the pattern of rebults '

~

appears to support this hypothesis, it is obviously difficult to‘claib a

. . .
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‘,‘, . ¢ .
completdly universal structure of memory, because only certain structural
features of memory were Btudied. -Furthermore, although differences in con-
ti'ol.jroccluo seem to be a function of global lifetime experiences, we are,

at preunt,' unable to specify what factors in the school or environment

+ gpecificdlly 'influence the development of such processes. Moreover, we

' tannot claim that children growing up in some cultures are unable to use

c‘rtlin eontml processes or that sdch processes do"not exigt in some culture,
(or the prnent ltudy has dealt onl)’ with”'the kinds of,control proceuea used
on mcinod tasks. - .' -

" In l\—nttzing the two experiments, I believe it is ponible to uy that

we lnn provided complementary evidence for current psychological models of

'n—ory. by confirming the development, and 'invariance, of smr.l differing

aspects of these models. It is also possible to add memory skills to khe
growing list of cognitive skills that_seem to éevelop as a funct‘ion of the
schooling experience. 2 ‘ / |

. Final Comments ) ~ ; o
By way of conclunon. 1 would uu to nke a few f:l.ml co-aut‘ on the 3
nature of this enterprise, and potential directions of futurc research. \ A
nrioty of p-ychologhtn and antﬁropologutt might react to the present dig-
cussion \dth a sigh and a "so what"?. ‘rhey would say, look, 1: 's really quite
simple. We know that all kids have short-term memory--they remember Mommy and
Daddy, dpn't'thay? We know they have »dcp;h porccption-:-thoy don't bump into .' -
trees, do they? Ve _kg% they have complex cognitl;c .uu.-em all learn how

to speak, don't they? And so 1: goes... I believe, hovever that the issues are more

eoq»la: than such ctittciu mld have us beum Undcnundlng cultural
. Y o
13 .
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Glick, Labov. and othéts h'aVe.pointed out, we must take t J'e situational or
uhpcrimtai‘éontc;t into consideration. They would say what 1f ve were to
" change the experiment sa that it would be more 'relevany' ‘to the individual's
)"back;to;md?  Obviously, thtln; is an important point. Buf such a point may speak
mainly €o the t;otcnti'al of all '.individuals—-regardlu- £, race or culture--to
achieve the same general intellectual level. ‘Pew of ug--except for possibly

. v
the hard-nosed geneticists--would disagree with such ap assertjon.

However, the assersion of universal potentialikies may be beside the

poi.nt b.l'... ‘1 believe that we should als-o be studying the ability of indivi-

dualo‘ to spontaneously use cognitive skills on more-or-less culturally appr;)p’riatc

tasks. ‘('Clurly.. no task is going to be pérfectly ap(’:roprinte to all ‘indi\;iduala
‘ Lucvcn a cdtuuny homogeneous group--regardless of our attempts.) For exampl’e,
we now know that very young children (Hagen, i971). ‘mild retardates (Brown, 197"5).h
and cotuin_ non-schooled groups> (Cole vec all, 1971: Wagner, 1977) do mot sponta-
jnoucl.y.un mnemond.c strategies or controi. processes on certain recall tasks.

All t c groups, hovev'er.. can apparently be induced to show Western adulblike :
behavior through cpecul tuining elicitation tqcbn{q‘:u, and/or conltuining

of the mk situation. - l'ev of us, lowever, would og‘,:e% that young children, .
mild rctardat” and nondschooled ddults have 1oomorphir% cognitive atructureo.

Hhcn ve speak of the effects of schooling process ou level of cognitive
skills, we are also, and hapt more i\n\dmtany, concerned with the effecto
of level of cognitive dkills on the schooiing process. It seems to mé that the
quutlton of spontaneity of .the pt'odgcuon of l:pgnitiv.e stut‘gin must_be .

..

addressed socher or later. That is, do individuals or groups of individuals

®ho show cognitive nti‘ategiu under elicitation techniques have identical
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abilities to learn in school, when compared with individuals who show such .

ltratog}c- .pm;taneou.ly?_ 1 d.oubt it, but here agavin, the 1-ssue of coﬁtfxt
or sult(lral relevancy makes the issue difficuit to clarify. ‘

As a cimcludi'ng remrk;:l wogld like to.suggest that we not confuse the
difference between the important 'socto'-political poiht of view th;lt reminds us
of the universal potentiality ¢;f -all individuals, with the more ;mychologic:l
point of view that some real differences in higher level cognitive skills may
ﬁitt as a function of envf/ronnental variation.  And, that these latter
differences are interesting for both the theoretical and practical concerns

of .educational development. -




N "
, 2, ]
15 ’
-~
X
"
' References

. }
Andcrldn, J. R. & Bower, G. H. Reéognitiod and retrieval processes in free

{

recalf’ r_lchologcu Review, 1972, 79, 97-123. . ’

Mr, 1.'. G: R. Devell:opnent in 1nfancy San Francisco: Freeman, 1974.

%

'!rovn,‘,ﬁ. L. The dcvclopnent of ‘memory Knoving, lmoving about: knawins. and
knowing how to know: In H. W. Reeue (Ed. ) Advances in chila developmn;
and ' behavior,’ Vol.-10. .New York: Academic Press, 1975,

Chomsky, N, “Language and mind. New York: Barcourt, 1972,

3

Cole, M., Gay, J., Glick, J. » & Sharp, D. The cultural context of lurning and"’
thinking. New York: Basic Books, 1971

' colo. M. & Scribuer, s, Culture and . thou _&ht A psycho.logical htroductton. .

New York: Viley, 1974,

-

- Craik, P. I. M. & Doc\durt, R. S. Levels of. processing: A frame work for memory

research. Journal of Verbal Learning and Verbal E'ehavio‘r. 1972,:11, 671-684.
Flavell, J. H. Developmental atudiel of mediated memory. In H. W, Reese &

L. P. Liputt (Eds.), Advances in child development and hehwior. Vol 5.

New York: Academic Press, 1970.

Gibson, t. J.. Princlpah of perce)_ual leaminland developnent. l.cw York:

Apphton-(:ontury-c:ofts. 1969.

Hagen, J. W. -Some thoughts on how chudren learn to. remember. limn Devolop-egic

-

1971, 14, 262-271. ’

]

Kagan, J. & Klein, R. B. Cross-cultural perspectives on early development.
American Psychologist, 1973, 28, 947-961.

Kintsch, W. Models for free recall and recognition. In D. A. Norman (Ed.)

Models of Memory, New York: Academic Press, 1970.

16




,.Kto'ebu', A. L. Anthropology. YNew Yo;k; llarcourt, Brace & World, 19'68..
: Lancy, D. l;. Stﬁdiel of memory in culture. Paper presented at the Conference
B on Issues of Cross-Cultural Research. New York Academy of Scie;\cea, 1975,
Lu.l'neborg, E. H. On explaining language: Science, 1969, 164, 635-642.

.I.ovy-lruhl,' L. How natives think., New York: Washington Square Press, 1966.

‘ ) “ - . L] . .
 Liben, L. 5. & Drury, A. M. - Short-term memory in deaf and hearing children in
» . . g 5 i '

relation to stimulus characteristics. ‘Journal of Bxpeﬂ.'nental Child

Psychology, (in press).

N . - .. ‘ » ‘
‘lcon, KV E. Memory dev{eldpment in children: Evidence from non-verbal -tasks. .

.

\raychonouic Science, 1971, 25, 346-348.

Rooch, E. H. On the internal structure of perceptual and semantic categories.

!

' . ¢ [
In T. E. Hoore (Ed.) Cognition and the acquisition of language. New York;
Acadentc, 1973. o |

‘Shepard, R. N. & Teghtsoonian, M. Retention of information under conditions

) approaching a steady state. Joumai of Experimental Psychology, 1961, 62,
55-59. ~ '

Slobin, D. I. Cognuivo pretequi-itec for-the devcloplnnt of grammar. in

C. A. Perguson & D. I. Slobin (Eds.) ‘Studies ot child tang uage develom__.
New !ork: Holt, Rinehart & Winston, 1973_.
,Vih.mt. D. A. The development of sho -un'gnd incidental memory: A cross-

cultuul study. Child Developmeft, 1974, 45, 389-396.

Wagnez, D. A. Huoriu of Morocco: [A crou-cultuul o:udy of the influence of
) age, lébooung and environment memory. Ph.D. Dissertation. University

of Michigan, Ann Arbor, Michigan, 1976.




17

Wagner, D. A. Universals and Culture'spécifics of human memory: A cross.

cultural test of memory mo_dels.' Uﬁpuhlistred manuscript, University of
Pennsylvania, Graduate School of Education, 1977. (Under review)
: Wickelgren, W. A. Age and storage dynamics iy ‘sortisnoous recognitic;n metory.
* Developmental Paychology, 1975, 11, 165-169.
Yutgs_,_r. A.. The art of me;o'tx. Chicqgo: Univerhty of Chicago Press, 1966.

* - - ' -~



LI . ’ -
. Table 1 7
Moroccaa Subject Croups by Years of 2ge sod Schooling ’
— : . >
Group ~ B ' OO | __Schooltes .
»ean range - @edr range ‘
Utban/Schooled . 24 6.97 67 1.00 1
- (us) 2 10.50 012 08 34 -
o 2% 13,97 13-l 6.9 . 68
! % . i8.62 189 146 10-10
Ruve! fSchooied 24 8.12 8-9 1.00 1
(vs) 2 10.12 410411 17 4
2 ; x;%o; ¢« 114 2.5 610
2 . 18.96  13-21 1.5 10-1%
Urban/lion-schooted 24 7.5 47 o 0 0t
e ) % 1079 1012 N
24 W.so  pels L0 0
24 1892 , w2 08 0
.lnra!lﬁomcbuolﬁd 2 -7.12 6-8 .08 0-1
m 24 o \‘xq-'tz a7 o-1.
| % 1.3 1316 A7 L 0 .
. "2 19.79 1722 08 01
- . .
' Korantc swuaf 24 19.42  18-25 2.00 16
Rug Sellers 12 a2 u-% 13 07 P
:
‘ 19 . :
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' Table 2

¥ \ y L, . . .
Analysis of V&\\mce (%—.cm\ea) for Short-term Recall Measures., — =

P , ‘
AN \

o R € N ) : BEEY - T
Source - daf Total ' Primacy _ Middle-Positions Recency *
. R . o 3 o ;__ 3 \ " S . , .
: e | ’ ) \\ v - v
Age (A) < 3,368 22:06%* 35.88%n O\ Te220k 2.21
School (S) # 1,368 60.87%%. - 14.2i%% N\ 22,064% .5.88%
Fnvironment (E) 1,368 35.285%% . 4210 19, 784 .02
AXS - _ 3.368 8.75% 7 10.h2%¢ 2.0 ® 33
\ e | . . -
AXF , 3,368 91 - 32 - 1.21 3.29% -
S XE 1,368 13.88%% | 10,98%* - 1.97 - 9s724%
Y i ‘. .
AXSXE 3,368 1.53 3.75% . 3.32% ;.65 ;
. } .
i T r
v .
*p €05 R, it b e a8 PAE o .
**p < 01 o
L el
’ ‘1 'J’
J’v - 7
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Table 3 A ‘ .
Analysis of Variance (F~scores) for Recognition Memory Measures.
. Source df Total ~d'1) . d' () 4'(10) | d'(25)
Age (A) 3,368 2.16 3.66%7  3.02 2.804% R
Schonl (S) 1,368 9,28 .01 .83 TLER®K 20, 43%%
Environment (E) 1,368 71.06** 66,23 %% 57.85° 45 (9% 18.56%%
AXS 3.368 2.51 2.45  4.97%% 1,58 5.024%
AXE 3,368 16 2.16 .98 .39 .71
S XE 1,368 .36 7.79%% .67 2,22 3.96%
- ¢
AXSXE 3,368 .15 51 .38 18 .25
*p ¢ .05 ’
**2 & .01 ' }
S . i ) 23
; 3
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Figure 4. Example of rug pattern stimuli used in the rot':om\ition memory task,
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Figure 3. Forpetting curves (mean d' over lags) for each main
_, group over ages 7, 10, 14, and 19 years.
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