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ABSTRAC? . ) \a oo
A cross-cultural study undertaken in Morocco was

Bales; Nemory; *#ecall (Psychological); *Recognition;

L4

designed to compare the effects of age, schooling and environment on

the development of recall and recognition memory. The subjects were
384 males ranging in age from 7 to 21 years. Additional groups of
subjects were also studied: Koranic sgddents, Eorcccan rug sellers,
and American ubhiversity students. Based on the sode]l of memory of
Atkinson and Shiffren (1968), i¥ was hypothesized that structural

17

" experiences than control processes, which are known to vary with

13

.

chronological age in educated Westerr subjects. The recall and

recognition tasks were designed to tap both structural features and .
. control processes in mémory. Results shoved that structural features,

such as the capacity of echoic store (recall) apd the rate of.
forgetting (recognition), were relatively invariant with.age .and
experiential background. In contrast, ¢ontrol grocesses, such,as-.
verbal zehearsal: (recall) and rate of acquisition (recognition),
depended on such factors as schooling-and urbanization. rinally,

based on these and other datd, it wvas hypothesized that there exist

features of sesory may be less variable acroge cultures or lifetise .

P

both universal and culfute-specific'aSpccgifof mesory and cognition.
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THE/EFFECTS‘OF SCHOOLING, CULTURE AND ENVIRONMENT
ON COGNITIVE DEVELOPMENT '
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psychologists,»as well as for other social scientists.
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The -topic of, "universals' in human behavior has been controversial for-

LY ./
Eqpirical and anec-~

dotal ewidence from,&iffering cultural groups has’ been used to both support

’

Gad

In its most extreme form,

deny the notion ofhuniversals in psyqhological thought.
anthropologists such as Lucien_Levy~ﬂruhl (1966) have suggested that tH€r 8 was

such a thing as "primitive mind," while others,.such as Alfred Kroeber (1948)

N

countered . that there exists, in fXct, a'"psychic unity" of all mankind where no

’

fundamental differences exist. Some investigators (e.g., Cole & Scribner, l974)

'hqve suggested that cu1tural differences in behavior may be more apparé_i than

real Thus, the earlier contrasting views might be reconciled by claiming that

%pgnitive differences may ‘exist in content only (1. e., what different peoples

" think about), rather than in cognitive process (i.e., how people think about what

. for ‘the Study of Behavior Development; Pavia, Italy, September 1977.

\
. This sort of explanation is likely to_ gain substantial
L
) ¢ * N . ® . ! *
support from a variety of social scieﬂee disciplines. ¢

they thinh about.).

+ In fact, there is an increasing tendency to believe in universals in hunan

oognition. The developmental psychologist.has only to open any recent test
» e . , ‘e,
on child deyelopment to find the topic of univeﬂsals writ large. There

a
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vdevelopment.‘ One of the impoytant conceptuaLizations‘

short-term store and‘long—term store. Each of thede stores has a relatively

. —
i8, indeed, a coné&dersbie quy of eviidence that suggests innate‘universal

~ L

psychological processes. A few recent examples would include studies in.‘

linguistics and languave development by Chomsky . (1972) Lenneberg (1969),_
Slobin (1973), and others, as well as in the area of perception and perceptual

development by Rosch (1973), T G.R. Bower (1974) and many otths, Both age-

-

developmental and crosa-cultural research has been used effectiVely by the

above investigators to support the notion of cognitive universals.

s

‘

,Given the kind of evidence just mentioned, we may GSk if it i§§;easonable to agree

'

S with such develOpmentalists as Kagan,and Ktein (1973) who, in their’well-publi-

- ’ , . . * ]
cized Guatemalb study, stated that 'basic cognitive nrocesses...such as percep-
tual analysis, language. and .memor}". ..[are].}.an inherent competence in the
human program (p.949). While the evidence on universals in perception and

language(ﬁ@s been fairly well documented, researfh on memory development has

not, in fﬂite of the fact that this area has %“een the subject of increasing

- .

interest in recent years. The present paper ‘deals with .the .qués-

Cion of universals in human memory, and the potential effects of global cultural

A
" factors such as formal schooling and urbanization on memory development.

- . h \' ’ .
\ ‘Before getting into the present data, hovever, it is useful to briefly

/

outline.the theoretical context in terms of theories of ry and memory
. . » .’
o; emodp, in recent

years 1is that .proposed bv‘Atkinson;and Shiffrin (1968). In thia)theory--

‘which fow imcl®Mes a number.of-variants—ememory“is safd'to be composed of

. *
SN e . - s . ¥

- structufil ﬁeatures and control processes. In such an information-processify

7~
model of memory, structural features include sensory store;

-
.

@
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‘ ] ‘fixed capac')ity and fixed decay‘ rates. Control ;'?rocésses are whatgguide
. 1nformation tﬂrgugﬁ'thé éystém or structure, and are often. (though not , R .

. 3

always) congidergd 63 be under the potential conséious control of the indi-

" vidual. These processes have also been terpéd strategies for remembering, or
Y . ‘ . “ ( . .
sigply, mnemoniés. . - -

N 173 .

. Research by developmentalisis sﬁch as Brown (1975), Flavell (1970), Hagen N

(19?1) and many.others have provided a considerable ‘body ;)f evidence in support
of §uci1 a model for stu.dy.ing memory }n}childi‘en\. Structural features have been
. ghown‘, to be present.yety early in development, as eyi/denced by.recanition
ik " memory studies with ydung children, v.;hete decay or forgetting rates l;a've been
‘ . ,
\ fotnd ‘t:—b.e unchapging across age.(e.g. w1cke1§ren, ”19475).6 In .short-tei'm

*. * recall tasks, . " Fecency effects "are preseﬂ in very .yodng chil-

—

) V. .
dren, and are also_relat,ively. invariant over age (e.g. Hagen, 1971; Wagner, 1974).

Control processes, orf the other hand, have been shown to increase with chrono-

L]

logical age in children. ﬁemory strategies such as rehearsal, clustering, ¥ate-
. . - -/ o i
goriaﬁon and semantic encoding have beén showngin a wide variety of studies to

increase. devel.opment’ally (fc?r_; feview, s;e Brown, 1975).
u Gl:.ven this developmental model with memory structure (.levéllc;ping’very ‘early, .
while confrol processes. de\ielop more slow1)y through young and middle c‘hildhood
"the stand;rd ‘environmental"ist +quegtion may be- d.skedl To what de’gr,ee do enviror{-r .

meptal factor’s ;ffect out mbdel? To what extent’are.structure and control ‘pro- .

A

° cesses susceptible to environmental infldence? - Considering the reaearch éited " A
above, it might be reasonable 'to hypothesize that control processas would- be ) - -

. _‘. e N
considerably more sQens.:l‘tive to enVironmental events.than structural features, .

[}

which appéar to be gelatively ‘stable from e’arly‘ childhood.

»

L]
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The Morocco Studyl

To gather evidence on these questions, a study was undertaken in Morocco

where ‘wide environmental variability within a single culture provided an ideal

set&ing for studying guch global factors as schooliﬁg and urbanization
In the study, 384 children~and young aduigs (all males), ranging in age

from 6 to %2 years were selected in a design that contrasted schooled and non-

.

schooled children }{(urban and_rural euvironments Additional groups of subjects--

including Koranic school* students, Moroccan rig sellers, and Universit; of 1 "
Hichigan students--were also tested in‘ order to study possible culture-specific . '
influence8~an memory. Subjects were tested in their preferreﬁllanguages by’ a

b
bilingual Moroccin who served as the experimenter in all testidﬁ. In the tWU

R

memo;y experiments, tasks were chosen because each tapped Anto specific aspects
4

of structure and control processes.

* Experiment I:- Short-term Recall

" The first experinent studied'the developnent of ' short-term recall This
L .
JIemory task first used extensively by Hagen (1921)md his associstes, required '

‘

the subject to locate the position of a familiar gnimal in a series of seven
’ L4

<brief1y presented items, uhere the to-be-renfmbered item varied in‘position from

”~

L Y,
trial to trial over 14 trials.  ~ The subject was first sﬂbuz

’
- I 4

¥ ' ‘ ' . N A * . :
each of seven cards, s, " ,which ‘vece turned‘fage down‘hfter 4 two .

gecond presentation Pollowing the presentation, the subject was presented with

v 3

a single “probe card with a single animal’ on it, and had to find\che sdhé
animi] in the linear array of seven face-down cards Since the :esulss of this .
study and an earlier ‘'study are available elsewhere (Wagner, 1?74 in press), only

a, brief discussion of the results(\ill be presented here. There were’two main

s




I N ) ) . . TN e . - Do )
. : /‘\findings: firgr, récency recall (an indicator of‘short-term séore) was -

. ‘ R

. . . . . . ¢
-present’}njstagle form in all pppulations. studied, regardless of agee_schooling

’ Vé .

or envir ent; and second, primacy recall--considered to be a function of A\

< .

verb ly médiated rehearsal strategies or control processes--developed with ‘.

e only for schooled subJects And, it appears that primacy recall was what

o R

- causes improved overall short-term recall in the older échooled groups. While

./ - . earlier studies have typically been hampered by the confounding of the factors?

7
//‘ of schooling and urbanization, the present study showed that each factor may
/ - o, A
// Ly have a positive effect on the development of control processes in memory. Thus,
- . " - '] . ' .

'it. appears that the use of mnemonic strategies may be tied to certain cultural

experiences, while the recency effect-—a structural feature of memory-—seems to
t [ 3 . ‘e

be present in~all indivifuals regardless of age or special cultural experiences.
Experiment II s Redognition Memory ) ) . L

_ﬂModeIS'oisFecognition mem:;y/ie.g. Anderson & Bower, 1972; Kintsch, lj}p%

ro suggest that,‘pere are two pri

narafneters that determine recognition memory-

performance: ae uisition, the amount of ihformation that enters the memory .
" s’ * \ ..
system,- and fggge;;;;;'rate, the continuou3rdecay of information from memory
. - N A - R 7 ‘e [ M
as a function of time or intervening informatiOn'to be remembered. The for-

< = ‘e

getting rate, as discussed earlier in the model of Atkinson and Shiffrin (1968),"
v}

.
;e

! is considered to be a structural feature of memory: acquisition Xr more varidhle,

and 1is considered to be a function of- many faetors such as the  type of stimulus :

-

:\7: .o B .
¢ encodfng and perceptual set. . - ) N . k_

v Te .
- . N . . v, . . 2
» . . . ~
f

Develapmental studies of recognition memory, asaopposed to recall have =

’
» i

. 2en most often characterized by a_lack .of agearelatad trends in performance.

) - . .

In her recent review, Brown (l%;S) hag suggested that auch invariance with age .

g is probably a function of the iggree to vhich the recognition memory task does
> . N

. no( requira hctiVe retrieval or acquisition strategies. Furthermore, ing’riant i/

( &

forgetting rates seem to be !esponsiblé ;of the lack of age-related chengea in
3

recognition ?mory performance, g O has been shown in a .variedys of studies where

EKC - . . , ! . 6 "., L. . . N

ull Toxt Provided by ERIC . LY . -
. .
L I - l
. B . » .
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> L "‘ . - K 'l
forgetting rates exhiblt little age-related changegfor either words (eug., )
By . Ve
Wickelgren, l??S) .or pictures (e.g., Nelson 1971) oo
.

K In Experimept II, two main questions were asked (1) To what dégreg is -
N LI ) )
T .o Late of forgetting a structural unifersal, varying little by age or}experience? o
1 N ' Rl
o, . 3
\ghd (2) Té what degree can’)

specify the nature of variation in rate of acquisi-

-
. 0 . . T

e . tion? . oo I , i R o
"l ’ ~ ’ ? - - - '. * . L) ~ . ’ ( N
I, . »

v Thé same subjects as in Experiment I were tested on a modified version .of.
- the\cOntinuous recognition memory task of Shepard ;%d Teghtsoonian.(l96lY
fhe stqguli'were 207 black and white photographs of Middle-Eastern rugs. <The -

. experiment consisted of a practice test of 30 trials, followed by the e;peri- .
[} ’ - ‘ ) ‘.
mental* task of l77'trials' The experlmental task consisted of 88 different rug,

[ W

patterns and 88 exact duplicates, which were arranged in a sequential array so,
= ¢ that duplicates occurred at varying intepvals or lags-of 1, 5, lO and 25 inter- .
vening items. ‘There were #2 repetitions at each of these foﬁr lags which wére’

’ distributed as eVenly as possible over the entire sequence‘of items.

As in the first experiment\ each subJect was tested individually, and was
allqwed to go on to the experimental task only if he could master the practice

task For both the practice and experimental tasks the _8subject was‘inatructed
’ .
that each rug pattern would have one and only one duplicate or "sister" rug.

’ ‘

‘He should look at_each rug carefuily, and say whether the present rug‘design

was appearing for the first ,ar second time. The subject was allaugd about five
¢ . ” bt
' secondi to look'and respond to each item before turning to the second item. ) )
° /
. T The results of this continuous recognition hemory task were based on five

derived measures of performance: ‘' total correct (the Sum of hits and correct )

- . »

N ) -
© -- rejections for each subject); .and d' (an unbiased measure of memory trace) for

each lag (1, 5, 10 br 25 intervening items) » For each.of these measures, three4: o

¢ »

way analyses of, variance, by age (4) X\school (2)'X environment (2% were per-

- formed The most important features of the analyses may;be shmmarized as

- . : o
.

\fbllows:' ' ‘ . P

. .
* . . PN
.
- P
.
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irvariant or parallel to one another adross’ages.

.,

4

« . . . )
< N ‘, ' ! ’ 7 )
) 4 . ) ) ) N s . -
. ' . L .
1. Chronological age produced little or no reliablé effects for the L

N4
- .
- f

ry ’

various recognition’ peasures. I -

'. 2. Schooling produced 51gni?icantly increased petformance\for the longer
lags (10-and 25 intervening items), which resulted in a significant schboling
effect for total correct. ! . ) - - )
l3. The effect of environnent &;s highly significant. Contrary to the .

L4 - . ~
.

findinga in the short-term recall task, the rural subjects, whethér schooled
./ . ~ [

ot non-schooled, performed significantly better than their urban counterparts '
. ) ' RS . \
on all recognition measures. C o g

[ .
~

1 {. . . 1
Forgetting rates--or the decrease in d' over lag or delay--proved to be

expecially interesting. Statistical profile analyses-were performed within .
L ¢ . - . - .
each of the groups, and indicated that the forgetting turves were generally
. . .

Since there were essentially

\ 0 * L)
tno age.differences in forpgetting rates, these data were pooled acxoss ages and
’ & - / ~
- i,
were compared, as single. groups, with #ie data from the three extﬁp groups
. .0-

(Rug Sellers, Koranic students, and Hi?higan undergraouates).
v .- R N
Pfofile analyses of fhese curves indicated that all but the urban schooled and

\ichigan students had ‘parallel forgetting curves. These latter groups showed

. significantly less foroettinh ever lags, but this difference was small in magnitude.

\ * L3
‘In general, then, these data on Jecosnition memory support previous research
. . <. -

1 .

that indieated little age-rclated change in forgetting rates, and, with only

-

$. . - . -
minor exceptions, these forgetting rates were also‘énvariant with respect to
N a o> . & » . . . x'
schooling and environment.

LN ’

A number of Yinteresting differences were found in total correct and in the

o N N

Yoe

rates of acquisition (i.e. ‘the levels of M forgetting curvds),

pnClear why rural subjects performéd better than urban subjects in the recogni- .

While it 18

le
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'rofe in the performance of most subjects. Further?nore, the fact- that rural

.. .‘ * ~ s s ’\. ) . , b , '
t'&on ’task--—bx{t the Oppqsite in the recall task--such fipdings str‘ngly imply tW

- !

sitnational facforS‘such as motivation or comprehension probab{y play(ed little
/

\
non-schooled subjects performed better than the 1tban schooled’ subjects i.mplies

- s
° . - Ve

that schooled subjeces do mot necessarily do Gell as a functior{ of learned test-:

-taking skills.. 'There‘are , however, a number of theoretical explanations for .

A

these d}.fterencés in the acquisition parameter, and these aré probably related . F

. ! ¢

to variations in stimulus encodipg abilities between groups, as hypothesized h '

> 3

. , \ . ’ «
earljer. For example, the non-schooled Moroccan rug sellers. stored as irigh or *. “
n ” R ¢ » .
ligher than all other ligroccan-subject®, whether schooled or non-schooled. )
. * > S . ’
‘- . Y *, . A N A ) .

v . Discussipn . .
. In ‘the introd%.t\‘i:on, models of memory \;ere discussed in terms of both
structural features %no cogtrol procedses. It was argued that‘ such strhc@’e,.

if 'built-in,‘sh&puld be presen't in aiﬁubjec'ts regardlesg‘: of age or exper’ientiai . ) .

i , .
background. Several pieces of evidence ‘seem to sipport this hy'po’thesis§- (a) -

The recency effect (or short-term store) was found in all groups, regardless of
AN . L . t

age or background; and (b) forggtting rates were generally invariant across groups.
. y . . . . - [
. Developmental research in memory has shown that control processes--such as = . . 3

o~

verbal rehearsal and clustering--ipprove between the ages o* 5 and 1;73. :

-

While chronological age or maturation has been said/to be the import .indepen> .
-~ * .

dent"variablle in such researctf, some earlier cross-cgltural studies (Cole et 51

* v PR

1971,.Wagr?er\1974-) ‘have showt that the development of control processes may be -

dependent in part on formal‘schooling. Dgta from the pt{sent study adds further ,
, . !

support to the hypothesis that experiential factors, such as schooling and livivng

. . ~

I

in” an urban environment, influence th*evelopmont of control processesy The




schooled subjects. These data, probably re(lectiﬁg the stable use of verbal
- rehearsal s?rategies by about age”13, are consistent'withgdata collected among

American school children (Hagen, 1971).
. . . & .
¢ There is a variety of evidence that suggests that coirtrql processes or

'S

mnemonics may be culture-specific--where the "cultures" of both western-style

schooling'and urban society would be exemplars. . Additional evidence isgavail-
- ’ - t ‘ - (\4 ’

able from other sources: anthropological literature (Yates, 1966)@ motoric

~ . \

mnemonics of deaf children (Liben & Drury, 1976); and kinesthetic d&mory dids

Pl P Y )
(Lancy3L1905). . ) . ) i .o * '

-

0,

‘It appears reasonable to, conclude that claims such as those quoted earliier

, 1 - S \
. | " - s,
from Kagan and Klein (1973)--widh respect to an "inherrnt program'' of bafic

cognitive processes--should be llmited to the relatively simple estimates! of

‘memol;y performance they studieii Stated in its strongest form, the present study

¥ ) .
suppdrts.the hypothQsis that structural featuggs in memory are universal, w i1e

control processes seem to be mon? culture—specific, or a function of the par&i- 7

\
cular experiences that surround each rowing child. ,While the)pattern of results
Sxperien g

' appears to support this hypothesis, it 1§ vaiously difficult to claim a cdm- \,‘

Pletely universal strucbune of‘memory, because only certain structural features \

of memory were studied. ’urtherﬁoretrglthough differences in control processes
;seem to be a function of global Yifetime ¢ periences, we are, at present, unable

\

to specify what factors in the school or environment specifically influence the

developmeng‘of such processes. " Moreover, weiﬁiﬁaot claim that. children growing
'up in somegpultures are unable to use certain control pro¢esses or that such
‘processes do not exist in come cu1tu;:, for ‘the present study has déalt only with
the kinds of control processes used on‘spéﬁified tasi:. . ‘ vy
. - 10 L.

= y »

-
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| " In »summarizing the two xperiments, it
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-

provﬁed complementary evidencq fo{,current psychological m‘odels’# mgpory,

’
v

L

is po'ssible to say ‘that we have

.
~

10 -
¢

\ . M
o . v
by confirming /the d-évelopment and invarianbeg of several»differixfxg aspects
of these tgv;lels. It is also pqssible to add memory skills to the grgying list
4 ' o
) of cognitive gtlls't'ha’t seem toO deVelop as a function of the schoolin_g ’
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