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ABSTR CT

rTwo separate' stud1es wer des1gned to 1nvest1gate the

cogn1t1ve consequences of scho T1ng and 11teracy exper1ences

w1th1n the cuTturaT context of Or1ssa, a South Eastern

13

In Study One, the sampTe cons1sted of 250 subJects w1th

"‘50 . boys selected from each of the follow1ng ~ subject

B popuTatlons (a) 4-8 year on nonschooled ch11dreﬁh (b) 6-8

dl year old nonschooled ch%ldren (c) 658' year = old schooled -

vch11dren L in ‘Grade two, (d) 10-12 “year old nOnsChooled‘

l?_ch1Tdren, and (e) 10 12 year old schooTed ch11dren in Grade

f1ve.' To Keep the maJor soc1odemograph1o character1st1cs of

T_schooJed.and nonschooTed ch1]d¢en relat1ve1ya homogeneousJT

,the 'samp1e~'inc1uded’ onTy ;boys,selected‘from»mjddTchaste j

A]T subJects were Ladministered the marker tests iof

,fSimuTtaneous, success1ve, and plannlng processes Only 25
‘:out of 50 ch11dren in each ceTT were g1ven four P1agettan'
“Ttests of concrete operat1ona] .th1nk1ng The remaining 25};

csubJects in each ce]l ‘were: g1ven the' Ser1a1 Short Term

':TRecaTT N and CTuster1ng 1n Free RecaTT Tests to exam1ne the

‘J1nf1uence of schooT1ng on memory and retr1eva1 strateg1es
1tFurthermore, 30 subJects in each group ‘were adm1n1stered the
”Syllog1st1c Reason1ng Test On]y the schooTed ch11dren ‘took

‘an adapted vers1on of the Schone]l WOrd Read1ng Test.

an

v



Results indicated"that performance on Piagetian tasks

B * . N
1ncreased as a function of .age only, whereas ith ‘ma1n
effects . of age, schooling,u‘and the1r, 1mteﬁ§“t«q¢ ‘uere

“clearly observed for Simu]taneous, and .sug@%fﬁ_'\

“ processes . The~tnttat'year-of'sch ling had a'greater “impact

) 3 N i X ° 13 . . ‘; by 1] 1]
én successive than on simultaneous|processing. The findings

ere interpneted in ‘the context of the teachingﬁlearntng
cond1t1ons in the schoo1

A]though ne1ther age nor school1ng was assoc1ated w1th.

"the spontaneous ut111zat1on of the semantic 1nformat1on tn“
the stimulus 11st ;it_ was only the schoo]ed ch1ldren who

. tended to show 1ncreased clustering, when the st1mu1us 11st

nw' part1a11y structured by prov1d1ng the category names as

cues for retr1eva1 he structura] aspects of memory as
4 (

ref]ected~ by recency reca11 was found to be 1nvar1ant w1th
‘ ol A ‘
age or . school1ng ‘exper1ence, wh1te the pr1macy reca]l

'tmproved 'as a fun t1on of age on]y The resu]ts revea]ed a

deve]opmenta] trend but fa11ed reg1ster a s1gn1f1cant_

s

1nf1uence of school'ng on sy]log1st1c reason1ng performance_‘,'
In the 11ght of these f1nd1ngs, it is suggested that the
.1nformat1on proces 1ng ﬁ modes,‘ } rather ~ than | concrete
goperat1ona1,'memor/, and problem solv1ng sK1lls appear "to be
‘more sens1t1ve to the cogn1t1ve consequences of schoo]1ng
The results 1nd1cated that stmultaneousl 'rather ‘than -
'success1ve proces51ng -was .tnvolyed in ,solv1ng concrete

‘operat1ona1 and verba]-log1ca]ﬂtasks.

S



| ,/f: ' | '
In'Study Two; 20 literate'andQQO i]]%teraté'édu]ts were |
;tested on simultaneous and successive as we1] as memory énd
problem solving tasks: mentioned‘ in 'Study 'One. Both the

- coding ‘procésses 'appeared to be influenced by literacy

exbérience. The elemeritary fprmsfof_reading'and'writing did

not seem to improve'clustering,"primacygand recency recaT],;;
_or verbal-logical performance. ?m
. ' Lo j
In conclusion, the findings from both the studies were
' n r

essentially in agreemehthAThe results féi]ed_to support - the
notion-- that elementary Jlevel of schooling -or literacy
experience produces mental Capacities%«whichfhave widespread .

intéTle¢tual cohsequences; It is %Uggest d that " future

‘reseéréh.shou]d cohcentrate on thé f]evels jof educational

'experiencé necessary for the developﬁent Qf vérious forms of
;cognitivé skills, and delineate iwhich pbdéesSes are
developing as a fUnctién schooiihg ahq_are a]loWing-schoo]ed_:"

children to berform better on cértaﬁn intellectual tasks,
‘ ‘ A , i

.- and not on others.

Vi
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“I"INTRODUCTION |
Desp1te great d1vers1t1es in the nature of tasKs ‘used'

:th cultures stud1ed and the chwtdren samp]ed ,1t has beend

- gdemonstrated cons1stently that ch11dren who attend school

' *,jperform at a s1gn1f1cant1y h1gher level on: cogn1t1ve tasKs

)gicompared to ch11dren who do. not: (Brown %1977 Cole,‘ Gay,‘

© Glick, '&-Sharp. 1-971;\ Sharp, Cole, & Lave, 1979; Stevenson,_'

";{fPAerf W11K1nson,4Bonnevaux ‘& Gonza1ez 1978) School1ng

-'Vg1s assoc1ated w1th better performance on. 1nte11ectua1 tasks{

-y

ffreduced w1th1n group var1ab111ty 1n performance, and greateri
5

'fd1fferent1at1on of performance W1th1n the ch11d (Stevensonjfv_'

.h,iet a] 1978)

tThe- exact mechan1sms by wh1ch schoo]1ng br1ngs aboutr~A_,

’-,‘such an: effect are not clear However, severa] specu]at1ons-~

5%
e

lffhave been % made . regard1ng the benef1c1a] effects.’of‘=

v*schoo]mng Bruner (1966) po1nts exp11c1t1y 0 ythef:USe}hof

"::btwr1ttenf 1anguage in' school wh1ch facl1tates Jinguistic

"COWPéféhce-and thUS symbolwc funct1ons37f | generat‘ﬁ'The
_'structuré’.of 'wr1tten language he]ps ch11dren to pPOCess;'

Qtnformat1on outs1de the1r own exper1ence and develops 'the1r

-f_fab111ty fo genera11zat1on and abstract1on (Greenf1e1dJ‘

?1972) These speculat1ons ,d?ré” further" supported ‘ @yf |

lu_hGreenf1e1d and Bruner s't1966) observat1on that the: forma]ﬁ'

3511ngu1st1c tra1n1ng 1mparted 1n schools 1mproves ,ch11dren 5“‘t'

'Tab1l1ty to' sh1ft from one cr1ter1on of sort1ng to another d-'w

e'to state the bas1s of class1f1cat1on in. full sentences,},and |

swEr elaborate]y the quest1on Why d1d yOu th1nk thef‘f



9.

v'exper1ence?

'1tems were alhke°" Olson (1977a) remarks 'that eXposure to
. the a]phabet1c scr1pt and pr1nted text deve]ops new modes of;“

‘thought which are ]1nKed w1th un1que K1nds of 1og1ca1i

competency '_ Because. of the forma] ]1nguistic‘ tra1n1ng R

1mparted in schoo]s, ch11dren come tofrregard mean1ng as'

res1d1ng 1n the text and can d1fferent1ate between what tS'
Sy .

:sa1d’ and ' what 1s meant" Instruct1ons 1n the verba] mode

}’and the f?rjtten form of- 1anguage produce decontextua11zed*'t e

'Lur1a, 1978), where the’ pr1nc1pa] emphas1s restsa7

!

"Q'Qh" un1versa11st1c ‘values,; crxter1a,t_and, standards ofd

;Lperformance (Bernste1n 1965) Thus, thi'”iiterate b1as oft'h
:school1ng transforms ch11dren s 1anouage from utterance toF 
text_ (0150n,,1977a)~p 278) and a]]ows thought processesLJa.}
:té be" 'freed: from Goncrete s1tuat1ons and act1ons which- 1nf*‘;d'3’
fturn lead to symbo]wc man1pu1at1ons of ObJeCtS oandf‘eventsf

*.;f(Greenf1e1d 1972)

Another consequence"of'school1ng,_as noted by Scr1bner_

‘.[and-'Cole~’(1973) 1s ev1dent 1n a ch11d’s ab111ty to regard
ban event as an 1nstance of a general c]ass of events _and»to'"v“
‘*dsearch f genera] rules that can be app11ed to understand";t: /
rspec1f1c 1nstances A s1m11ar observat1on has been | made by'ﬁ’/

v Vygotsky (1962) who suggests that ch11dren_ in‘ school'7f

.v/f

v findu1ge 1nﬁa process of 1nduct1ve reason1ng wh1]e master1ngvt

/

1 sc1ent1f1c~ concepts The method of 1nstruct1on adopted 1”3 e
m:schools develops 'ana]yt1ca1 thought usefu] -for so]v1ng‘ilﬂ
fvp,P1aget1an concrete operat1ona] tasks (Bovet 1974) AS'notedffd_

by Greenf1e1d (1966) “and Furby\(1971), children in Western



type;schools”ﬁearn.to reason lcgtcally on the basis of
empirica] - experience, whwch d1m1n1shes the1r \"mag1ca1
'bthinKing‘"fAshton '(1975) swm1]ar1y suggests that school

Vf children 1earn to apprec1ate processes rather than spec1f1c

. products, as they ' speak ideas about 1deas (p.--495). ~They

‘develop a cOhsC1ous awareness of the mechan1sms by wh1ch],f

f¥7’v‘they solve cogn1t1ve problems, by be1ng\Forced to code and

Lrecode 1nformat1on a1ong 1ncreas1ng1y ab tract d1men310ns;

: Schoo] s emphaS1s: onh verbal modefi.of{ 1nstruct1on

’f]context-1ndependent th1nk1ng, 'and the,searoh for un1versa1"

]

'-'Co]e,j‘and Lave (1979)' In summar1znng the1r results on a-

prTnc1p1es may be re]ated to some\ot the f1nd1ngs of Sharp,fa'

..m1arge var1ety of cogn1t1ve tasks, Sharp et\al (1979) reportfd
o _ o

7ﬁffstrong educat1on related effects for tasks whfch are lessjy7"b

&structured and more hypothet1ca1 or wh1ch requ1re taxonom1cb_'

‘-{pr1nc1p1es gasw the correct bas1s of c]a551f1cat1on On\ﬁma\

~'other hand educatxon re]ated effects are greatly 'reduced

* \,

K and age related effects become more prom1nent for tasks that':f

;'_are we]] structured or. can be solved by tak1ng recourse to,,;f”

'Tireal wor]d Know]edge : Thus,_ 1t is, apparent that school1ng”'
”*.adoes not 1nf1uence performance on '311. tests finf'an 'equal_

hfash1on, performance on certa1n tasks,_ especialty those“t'

bvder1ved from ]aboratory StUdTeS of prob]em solv1ng are moref’

'\rbecause schooltng promotes certa1n spec1f1c cogn1t1ve sk1lls
such as de11berately \remember1ng 1nformat10n as a goal
. Jtse1f,:dea]]ng w1th”abstraot symbols; solylng fancy_”menta]

oo . :
R

’fjfavorab1y 1nf1uenced 1n compar1son\w1th other tasks Th1s 1sﬂ _n.



2r1dd1es, and the adOpt1on of spec1f1c 1eabning. a
»strateg1es Hence a school child has. an apparent_advantage
in a standard test s1tuat1on by be1ng ab]e ”to a : |
sK1lls 'ins a more eff1c1ent way To what extent these test
skills denera]1ze to 1mportant nonschool sett1ngs TS,yet to
(hbe determ1ned This concern among 1nvest1gators has recent]y
Mg1ven r1se to the issue of the genera11zab111ty of cogn1t1ve,"
tﬁsK1lls 1earned 1n schoo]s B | u L o K

In a Pecent paper Rogoff (1981) made threee‘important

’observat1ons regard1ng the genera11zab111ty of the f1nd1ngsﬁ

;of the prev1ous studwes F1rst 1nferences about cogn1t1vej‘d

}?'consequencesl of school1ng have been made W1thout due regard

.to the- appropr1ateness of the psycholog1ca1 tasks and thenr'°

i"’d1fferent1a] va11d1ty f r:__schoo1ed -'ahdt“nonSChOO]ed

—h.,

”v'popu]at1ons factors‘ suchv as fam111ar1ty w1th theJ test
;matertalk 1anguage of test1ng and the test s1tuat1on 1tse1f“'

‘have « rot been g1ven suff1c1ent cons1derat1on f,fSecond,

‘performance d1fferences between {schoo]ed and nonSChooled e

::schooling when 1n fact the- two samp]es d1ffered 1n a numbere

't.f of | other character1st1cs Hence itl appears that the

>>1f1nf1uence of schoo11ng m1ght have been overest1mated in- the o

*.presence of factors that are extr1n51c to but covary w1thf'
: -school1ng F1na11y,. in order R{cH understand why and how'

Tfschooled- -ch11dren d1ffer - fhom -; therr( "nonschooledf '

'icounterparts,_ftt:»is‘tnotf suff1c1ent to Just descr1be thef'x.'

i 'ﬁ'resu1ts obta1ned on standard psycholog1ca1 measures,f nather : ch



o,

N

one must comprehend the psychological mechanisms by which

" these edifferencés' come"about{ One proposal to meet this

reqUirement is to explain “these differencesh by taKing

'recourse to 1nformat1on process1ng models of cogdnt1on,.that

)

‘1s to examtne which processes are develop1ng as a funct1on_'
‘ qi' schoo]1ng, and thus a]]ow1ng ch11dren to perform at a‘

d?élat1ve1y competent level on psycho]og1ca1 tasks

”The present research attempted to address these issues.

In the nextwseveral paragraphs, the f1nd1ngs from stud1es on

: schoo]1ng and 'cogn1t1on are brief]y’described to'provide a

\

d-,context for deve]op1ng a rattgnale for the present study.

Three broad categor1es of cogn1t1ve tasks haye,been

‘7osed in studytng the 'effectsf’of schooltng:;_Thesey are‘"“‘
’ "’standard1zed ,1nteltigenCer'tests tSchmidt;11960){_Piagetianv
"jtasks (Dasen,‘1977}hFahrmeter,-197é;’Goodnowf&:Bethon' 1966
tiGreenf1e1d 1966 fNy{ti,i>d976; Phiip & Kelly, 1974, arid -

";_tasks der1ved from laboratory studiesa of memory, problem

/

so]v1ng a:and.ﬁ concept ‘atta1nment LSharp et ];,4_1979; e

T'.Stevenson et al., 1978; Wagner, 1978, 19817 Compared to |

P1aget1an tasKs, the standard1zed or 1aboratory based ‘tasks,

Y' .

in terms of the1r content and context - in wh1ch they act1vate

i

t.cogn1t1ve operat1ons,-are re]at1vely btased 1n favor of the,‘
'h;schooled populat1on A]though 1t ws not utterly surpr1s1ng-1

Ltolﬁfjnd schOol nonschoo] d1fferences on these tasks, the1r-f‘
fuseh has clear]y demonstrated how school1ng | 1nftuences"
:,Certain spec1f1c cogn1t1ye‘ skn]]s ‘tSharpsiét'.alt, 1979;.h'

'):Stevenson et a] 197§;>Wagner,‘1981).'Theseisets'.of'htasks



The ' present . studj‘used Piagetian

{ / " | ‘/", . N //
) / /
can be subsumed under the 1nformation*processing- frameworkK.

I
¥nd spme laboratory-based

‘tasks, -as’ well as those used in the context of an

‘1nformat1on 1ntegrat1on modeT (Ashman, 1978; Das, Kirby, &

Ly

darman, 1975, 1979) TasKs related to this model measure

‘ s1muTtaneous, success1ve, and pTann1ng processes, and ¢an be

"v1ewed as belpng1ng to the family of -theor1es'. that.‘

researchers because,, compared Vto‘ : nteTT1gence .. or

¢

constitpte the/ Tangr 1nformat1on process1ng framework The
modeT as mell s the tasks are descr1bed in Tater sect1ons
W1th theﬂ help of these tasKs,i_the study attempted to
1nvest1gate the cogn1t1ve consequences of schoo]1ng '

P1aget14n tasKs have been attract1ve to cross cuTturaT

4

Taboratory-based tests‘ they are easily suited and adapted K

to cuTturaT var1at1ons (Bovet 1974) They also’ refTect a.

';more genera] th1nK1ng pattern accordlng to P1aget1an theory,,

wh1ch prov1des : dom1nant perspect1ve in the f1er offf':

"developmenta1~research These tasKs are Tess b1ased in favor

vtof,the ,scthTed’_popuTat1on,. However, the fJndjngs',from.°

‘studies ‘ Using» Piagetian :ftaskszlhave ‘not ;aﬂwaysf”been

consistent. While several stpdies_i‘réport | no  direct

o reTationship between-‘formal schooTing”*and~ cognition (de

Lemos, 1969 Fahrme1er, 1978 Goodnow & Bethon 1966 ; Kamara

\\& EasTey, 1977 K1m1nyo. 1977 Mermelste1n & ShuTman,‘1967

ke

Ny1t1 1976) : others have found that schooled ch11drenm
acqu1re concrete operat1onal _concepts much“‘faster “and

ear11er compared to nonschooled ch11dren (Greenf1e1d .T966;



Kelly, 1977;,Ladrendeau?Bendavid, 1977\ Okonji, 1971; Owoc, &
1973; Philp & Kelly, 1974; Stevenson et al., 1978)1

| Conflicting findings ~like  these - may be partly
attributed to setectionﬂbias. For eXamp]eh»in:some stUdies‘
(Fahrmeier, 1975; Stevenson et al., 1978) schooled children
' differed from 'their nonschoo]ed counterparts only after a
few weeks: or months of school1ng, while' in other studies,
d1fferences did not emerge until about Grade 3 or 4,(Owoc;
197@)} Long1tud1na] studies>fcompartng , the" performance
h.charaoter1st1cs vof schoo]ed and nonschooled groups 1nd1cate
that differences between the two groups ~existed pr1or to
school entry (Irw1n, Engle, Yarbrough Klein, & Townsend
1978) Other cross- seot1ona1 studies haVe reported schoo]1ngr;
as a s1gn1f1cant var1ab1e enhanc1ng performance on cogn1t1ve
tests, however the demograph1c character1st1cs that -covary
‘:w1th schoo11ng were\ 1eft uncontrol]edhvConsequently, fhe'
1nf1uence of school1ng on cogn1t1ve test -performanoe might‘
have :been overest1mated Such‘b1ases in samp]e select1on
‘and‘ not schoo]1ng “itself may have undu]y‘ attrjbuted
COQnitive superiority to those who attend‘schools ‘Many
) stud1es, however, fa11ed to ment1on th1s as a problem wh11e‘-
descr1b1ng their sample character1st1cs | |

Apart from the problem of se]ect1on b;as, severa] other

;methodo]og1ca1 d1ff1cu1t1es are also related to the 1ssue of
the appropr1ateness and the va]1d1ty of psycho]og1cal tasks'k
—.tfon schoo1ed and nonschooled populat1ons Kamara-andansteyhP'

(1977) and Ny1t1 (1976) po1nt out . three such areas of



difficulty- (a)- linguistic and cultural differences between
“the 1nvest1gator and. the subJect ; (b)‘tendency to‘treat_
P1aget1an tests as standardtzed performance tests, and (c)\»
. inaccuracy in determ1n1ng subJect S age in non-Western,\
societtes When these d1ff1cu1t1es were corrected in Nyiti’
(1976) work among the Meru of Tanzan1a»and in Kiminyo's
.(T977t work among }the ‘Kamba children in Kenya,h “the
differences between | schooled 'and nonschooled groupsﬂ
d1sappeared Severa] other stud1es carr1ed out in different
,parts of . the wor 1d have also supported these- f1nd1ngs tde
‘Lemos;_>1969; Fahrme1er,'<1978; - Goodnow & Bethon,' 1966
Mermelstein & Shu]man; 1967; Petuffo, 1967; Price-Wi111ams,
1962;>YounissJ&’Qean,_1974). Dasen (1872) atSo cites studies
by Wadell' Kelly, and Heron as reoorting no direct
‘relat1onsh1p between schoo]1ng and concrete operat1ons

The stud1es wh1ch address the methodo]og1ca1 concerns -
‘noted above were - conducted .1n Afr1can villages. It was:
decided to carry out the present research"in Qtl]ages
.Iocated in a South-Eastern state of” India, because the
,exper1menter and the subJects ‘were nat1ve speakers of Dr1ya,
the language of the state. Re]at1vety speaK1ng, there were
no ]1ngu1st1cvor_cu1tura1.barriers be tween the subjects’and "
the eXperimenter.'The Piagetjan tests were administered tn a
‘ctinical intérviewntype of  format. The schoo]ed and
nonschooled samples came Fromv_a relat1ve1y homogeneous
‘sOCio?cultural background. S1nce some of the methodolog1ca].

requirements of earlier studies ‘were sat1sf1ed, it was



_eXpected that the present findings woul

"Kiminyo, 1977:; Nyiti,. 1976). In other

7

be similar to those-
obtained 1in the African studies (Ka ara &l as]ey, 1877;

words, wh)1e

performance on Piagetian tasks would improve as a function

of age for both groups,’ there would be no ' differences in

_deve]opmenta1 §Manges- between schooled and nonschooled

groups.

One of the imoortaht areas of‘cross-cultural research

:is thevstudy of the influence of schooTtng on'hmemory and

problem solving’ skills (Cole et_al.; 1971; Rogoff, 1981;
Sharp_éf/at., 1979; Stevenson et al., 1978). The tasks used

to assess memory and retrieval strateoies permit{ but do not

require, the subject‘to supplement the raw information by;\'

b'engaging in some'“active cognitive strategies. “Schoot

ch11dren recall more words in a memory tasK and tend .to '
show increased c]usterxng 1n the1r reca]l since they'are

able to utilize taxonom1c principles as the correct bas1s of

-class1f1cat1on Fo]low1ng the d1st1nct1on between structural

and control processes in memory (Atk1nson & Sh1ffr1n, 1968)

Wagner . (1978) found that the structural features (recency

“1reca11)'of memory remained'unaffeCted by age and schoo]iné
'experience; wh11e conjro] processes, espectallyvrehearSalu'

' Strategies developed as a funct1on of age only in. schoo]ed}

ch11dren and affected pr1macy-reca11’

Problem so]v1ng tasks, un11ke memory tests;-wfocus' on

- the way_vchildren ‘transform raw information to produce a .

' correct answer . The"sy]logjstic .reasoning “task has been

©
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frequently- used +o examine how children engage in
: A

;theoretical thinking’-- (Bickersteth, 1979; Fobih, 1979;

Luria, 19876; Sharp et al., 13979). A relatively low level of .

education influences performance on verba1-logica1‘prob1ems.

The present study attempted to investigate the cogn1t1ve

"conseQUenCes of school1ng with reference to some memory and

\\\\\\éroblem ' so]v1ng skills. It was’ expected  that

s\n\:] nonschoo] difference on this set of tasks wou]d be
ide -

compared to that obtained with Piagetian tasks.

>

operational memory, and problem so]v1ng sK1lls was on]y one

aspect ofrthe .fudy. As ment1oned ear]1er, the other was to
‘w:examtne'dhow 'effjc'wv : schooted . ch11dren :integrate

dinformation cdmpared'to>’ eir nonschooled counterparts The
study a]igned ttse1f with a prooess-or1ented approaohf, and

‘kattemoted to study the cognitive effects of schooling within

‘the theoret1ca1 * framework of r%he' information-integration :
<”mode1 proposed by Das, Kirby, and Jarman (1975 19795. and

Ashman~(1978)._The modet.const1tutes an 1ntegrat1on ‘of the

* British factor-analytic tradition and ' Soviet clinical

research (Luria, 1966) . tThis mode17 identifies two cod1ng :

processes KnoWn as 51mu1taneous and success1ve syntheses

The two cod1ng processes are v1ewed as two hab1tual modes off

process1ng information employed by an individual wh1]e

/{ﬂsohv1ng cogn1t1ve ’problems, wBoth are centra]]y mediated

/

proqesses.'

i
\
i

xamining schooled . and nonschooled groups on concrete

Q
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Simultaneous processing refers to the organization of
‘discreteyinformation into simultaneous arrays, which are
quasi-spatial in nature'and,are surveyable. It s evidenced,
vfor“example,‘ in reading comprehensionr .logical and
V mathemat1ca] operations, and in copying figures and

ﬂ,.k

patterns ﬁuccessive processing, on the other hand, is a
temporal, ~and. & sequence-dependent \ [orm of

information-integration, having little to do-Wit‘ relational
thﬁnking' The‘important operationaT distinction between thev
two codlng processes lies in whether or not- the system is
totally surveyable at any g1ven ”po1nt in time. The tﬁo
. processes /are//nonhterarchical‘ in nature; theirﬁ‘use- is
determined‘ by  the demands of the tasK and the 1nd1v1dua1 s
hab1tual preference fon one or the other mode of codjng

i

1nformat1on : - _ h T,

Unlike memory and reason1ng ab111t1es, where memory 1is

:treated as ahb1ower 1evel skill than reasoning (densen;
1970), the‘simultaneoos-successive model does notgimply. any

hierarchy’ “between thej two coding procésses.) Although,
s1mu]taneous, synthes1s is - quasi-spatial . inl dature, - and
success1ve synthes1s 1$_ related’ to a tempora]4auditory
factor gt is qu1te wreasonable _to“assume ‘that auditory |
events may requ1re simuttaneous 'processing' whiTe vtsuafv
events may need success1ve process1ng Both th se 'syntheses
lend their impor tance to another component in the central -
proce551ng unit called p]ann1ng ' which in turn/'determines

the nature of syntheses for solv1ng cogn1t1ve tasks

-



This model based on simultaneous, successive, and
planning processes provides an alternative way of
categorizing mental ability. Several studies provide
empirical evidence to support the independence of the two
coding processes (Das, Cummins, Kirby, & dJarman, 1979; Das,

Kirby, & darman 1975, 1979}‘darman & Das, 1977, Kirby &

Das, 1977 1978). Recently, simultaneous and successive

syntheses have been related to reading and writing
experiences and verbal comprehension (Cummins & Das, 1977),
which are presumably fostered in children in the first few
years of schooling. While succeSSive processing is highly
related to initial \greading per formance, gradually

simultaneous processing becomes more and more important for

breading and comprehenSion at an advanced level. On the basis

of ‘these findings,‘ it was expected that for both coding
processes, significant effects of schooling, age, and their
interaction would be obtained. As previously inentioned,

significant effects of schooling and its interaction with

‘age were not expected for Piagetian tasks.

Apart from schooling,mthis study was also concerned

with examining the cognitive consequences of literacy. The

‘exposure to the alphabetic script'and school based written

texts AprovideSA one of: the important reasons explaining why

3
\

_ schooled children perform betterf on . cognitive tasks. If

\ .
written language is aSSOCiated with unique Kinds of logical
competency and memory and droblem solVing skills, should the

literates who ‘are exposed *to the benefiCial effects of

P T
£



- for

hcapac1t1es° In th1s context Scr1bner ~and Co]e' (1978a'bt

" note

‘;’fchan‘cter1zed as a- deve]opmenta] perspectlve 'and the othery

B\

‘“perspect1ve . severaﬂ authors -(Greenf1e1d | 1972 Dlson,f ;'.
'lﬂd1977a b) suggest that exposure to a]phabettc scr1pt 'altows -
td;;newt modes of thought h1gher form of abstract1on andf
tgfcontext-1ndependent th1nK1ng wh1ch have w1dbspread cogn1t1ve id;
“.fhconsequences | igln the1r d1scuss1ons,_‘hthef cogn1t1vep

: conSequenoes of schoo]1ng_'and; 11teracy._ be;”not usua]]yw

e

'ftreated separate]y

| Dr the oIher hand the'*workd'of"SCribneEhfand'"CoTeﬂf'

‘fhtexts_ show, h1gher order 7and'fgenehattzedrmental

that there are two dom1nant perspect1ves in account1ng'

‘hei cogn1t1ve consequences of 11teracy o one T is

pPact1ce perspect1ve WOPK1ng ‘w1th1n t deve]opmentat'“:.

'(1978a b, 1981) wqth the Va1 11terates in L1ber1a prov1des:"ﬁ'

W‘dev1dence .to suggest that 11teracy, as such does not produce: B
i':ggenera11zed i 1nte11ectua] capac1t1es They found 11ttle§5:

",diffehence'f between » nonschoo]ed ‘fVai 11terates ffandi_{

L

-A;;non11terates 'on;, 1og1ca1 reason1ng,_ and class1f1cat1onﬂ

2 'ab1}1ty wh1ch were expected to be espec1a11y sens1tnve ftoau’

'exper1ence:‘ w1th wr1tten language The nonschooled Vat

}11teracy was assoc1ated w1th the; ab111ty to ana]yze oralhv

'nature of grammat1ca] errors 1n spoken Va1 Th1s perspect1veg1d
\‘*ofﬂb v1ew1ng ’ nonsohoo]ed ,11teracy ﬁasl produc1ng certaTnQ-
f qspec1f1c cogn1t1ve sk11ls has been 1abe1ed as the pract1cel':4

' "'aaperspect1ve Scr1bner, and Cole (1978a) suggest the need to'

LT
s
f

‘ !
AR

“’hfspeech to g1ve c]ear f1nstruct1ons,v‘and to spec1fy thexdff-”



¥1nvolved in these ab111t1es

::Accord1ngJ%“

ST

e

 examine “the : effects of literacy apart from the effects of

'school1ng and also to make funct1onal ana]y51s of the ‘skills

—.d,h,_.-- .

1n 1nterpret1ng the d15CPepant\effects of schoo]1ng and

fTiteracy,; Scr1bner :and Cole (1978a) remark that other thanvv .

,,,,,

f:read1ng4and wr1t1ng expertences assoclated w1th the wrttteni_mljh
Rform dofji 1anguage ;’ choo] based ,learnjngnhproy1des 'thed,-';
opportun1ty -"to treat 1nd1v1dua1 ‘1éahn1ng”‘phobtém§ d;asﬂt

.t1nstances of a genera] classes of prob]ems (ph'452) and to‘

77search f f' more genera] ru1es to organ1ze ' Knowledge ‘

= the pract1ce perspect1ve the genera11zed

'n}'Jnte11ectua1 consequences wh1ch are assumed to be theF 0

~1fresu]ts of schoo]1ng may not be w1tnessed 1n the compartson';gj_r

Co “of 11terates and non11terates Invthe1r functnona] analyseSg‘ﬂ'<'

"’n_aiiof]fthe Va1n scr1pt SCr1bner and Cole have a]so suggested;ﬁ:’t

/

'_;“that‘ the sktlls, fostered by Va1f 11teracy may t be"”
o w1tnessed nc other_ cu]tures and w1th d1fferent scr1pts o
’ 'Whether or not the1r Findings' are* spec1f1c on]y to Vat"

_d}qteracyv 15” yet to be determ1ned The present research

Le

._.theréfore,-1s a1med at study1ng the 'cogn1t1vef consequencesffy“" |

"h}of adU]t 11teracy programs 1n Ind1a

In. summarYy, two separate 'stud1es"weretideSigned’%tp :

feXam1ne “the cogn1t1ve effects"ot schoo]1ng and . l1teracy |
-useparately,. w1th1n 1the_ theoret1ca1 - framework ,fd"thed[d'
1nformat1on 1ntegrat1on mode] proposed by Das et a] ({975jt5hfﬂ71
‘1979) and Ashman,g(1978), ;dﬁggadth‘Q”' the f]rst ‘studyffzf

_examtned ;theg.influenCeﬂ‘oF'.schooltng' and age on”concrete 3

PR
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_foperat1onal th1nk1ng w1th1n the context of P1aget1an theory,

'»whlch prov1des‘a sngn1f1cant, framework in the f1eld of"'

'»developmental' research ”*Follow1ng the trend from.prevnous
Aresearch, the separate 1nfluence of school1ng and’“llteracy,-“
on' some v memory and problem: solvwng sK1lls was also';

'1nvest1gated W1th the help of concrete Operat1onal memoryr_v

vﬁfand problem solv1ng tasKs ‘as: well ’sf those used in the»’

o ontext of the 1nformat1on 1ntegrat1on model of Das let'fél,f-Tﬁ

»(1979) the two stud1es attempted to exam1ne the follow1ng[
‘_questlons | | g

l}lnDoes- the course of ‘cogn1t1ve 'develbpmehtll beceéd'

‘ts1m1larly 1n schooled and nonschooled ch1ldren’7

‘f_2Q:,Does school1ng 1nfluence performance on all tasKs in an f R

:fequal fash1on, or is: 1t that the performance super1or1ty,f.fl.ngfj;‘

u'-of schooled ch1ldren would be: ev1dent on some tasks, and.'
'cnot on others7 . ’fnth;tjﬂ*v.lk | |

.3."How'1 eff1c1ently d'f;1schooled chlldren' ‘1ntegrate:

-

’1nformat1on compared to the1r nonschoole%‘counterparts?'

’7hHow are,.thet two cod1ng processes' (s1multaneous:gand L

aooncrete operat1onal memory, and problem solv1ng tasKsVlj
4\4._‘Does elementary l1teracy tra1n1ng produce the same Klndsfl

- of cognf&1ve effects as does school1ng7

;,success1vel 'related to performance characterlst1cs on .



: I1. REVIEW OF LITERATURE
“This  section presents ‘a seTec't‘i\}e fr’e‘view of the
-research{tlinferences,‘ and 1mp11cat1ons reTated fto,Tbthe'
-cogntttve : consequences 1L¢f‘ schooTtng 'd T1teracy Inff‘
;‘d1scuss1ng the reTat]onsh1p between school1ng and- cogn1t1on,f

"fev1dence Jrom both P1aget1an and exper1menta1 research are'

Ttt c1ted These :d c1tat1ons : predom1nant1y ”‘ emphas1ze B -

i”f'cross cultura] stud1es and the1r -1mp11cat1ons S1nce the"

q1nformat1on 1ntegrat10n modeT of Das and- h1s coTTeagues (Das:hf'

5fetf aT,; 1979) has been used to exam1ne the’ 1nfluence of:"

schooTed and nonschoo]ed T1teracy,\the sect1onv beg1nsj.w1th_h*

: fk‘an”f’exp11cat1on of the mode] and, zt background d

:.?emp1r1ca1 research

~fA StmuTtaneous Success1ve Synthes1s and PTann1ng

-,Recent research on' 1nformat1on' process1ng (Ashmantdr

| T:_ffi978‘*Das, K1rby,_& darman 1975 1979) has deveTooedx”":

r,jaTternat1ve modeT ofu menta] vab1l1t1es,‘ wh1ch 1ntegrates

“*\\RUsé an cT1n1caT research (Lurta, 1966) and North Amer1canhhut"”

?;g;and Br1t1sh factor ana]yt1c stud1es (densen 1970 Vernon L

";‘1960)J The‘ mode] proposes_ four-,gnltS'a of'f 1nformat1onf'

'V“mintegrat1on"'_thed 1nput7'jthe“sensory‘register the centrali;{T

:Tiprocess1ng un1t and the output unit’ 'InpUt7 ah befvmade .
' e1ther uinfﬁadfs1mu1taneous org succeSs1ve manner Then the

'bst1mu1us is. reg1stered by the sensory reg1ster and passed on;_

; fb'.a central processnng un1t The modeT comprlses threet”“"

’iraspects :Of;_thjs_ centraJ process1ng un1t ,s1mu1taneous,‘?'

10



) whlch'1nformat1on‘1S'processed in _the centraT process1ng
.unit,Ts-independent of_the naturebof the input.
" Background of the Mode e "

{;The' roots of th1s mode] T1e 1n Lur1a s examﬁnat1ons ofkf
“pat1ents w1th Tes1ons in the Teft hem1sphere of the cortexfi
HMT(Lur1a, '1966) Accord1ng to Lur1a, the cortex is engaged 1n
| S tw types of ’1ntegrat1ve': act1v1ty : -s1mu1taneous 'aand,“
d_success1ve Les1ons in the occ1p1ta1 par1eta1 reg1on resu]t"'va

71n the 1mpa1rment of s1mu1taneous process1ng, wh1]e» Tes1ons

'

in .fthe i fronto tempora] bareav Tead to d1sturbances {‘n

e success1ve process1ng Les1ons in‘*th fronta] Tobe ‘are o

g

’assoc1ated w1th d1sturbance j plann1ng and programm1ngt

"~behav1or’ These three forms of 1nformat1on process1ng have“* R

"z'developed from an. exam1nat1on of the common characteﬂtst1csh‘f

“fof var1ous tasKs assoc1ated with' part1cu1ar areasv,éfr thej”
“nbra1n o ,’, TR : - | t SR | S |
| Lur1a s cl1n1ca] worK suggests that the bra1n has three,n;

[hfunct1ona1 un1ts The f1rst un1t wh1ch contro]s arousal and;?,v

B :gattent1on is located 1n the upper and Tower. parts ’F~'thefﬁ"

.1'bra1n stem part1cular1y in.'the ret1cu1ar format1on ,The-f

I

*;second un1t plays a dec1s1ve roTe in the -analys1s,_ cod1ng,d;i"

“7-Vand' storage of 1nformat1on In contrast to the funct1ons of

x.
the f1rst un1t -wh1ch are ma1nTy of a genera] nature, the_

,second funct1ona1 un1t carr1es spec1f1c ass1gnments cod1ng o

"; informat]on-s1mu1taneous]y or success1ve1y The occ1p1ta1
~‘and - parietal’ regions are responSJbTe for‘the;s1multaneous y

G D T e



o ”s1tuat1on _ N

synthesis ‘ of*‘a' co]tectjon’ of 1nformat1on Cinpuls. Thea

'frontortemporai,»begion s respons1b1e 1 for successive

‘esynthes1s i,e;,A sequent1a] process1ng of 1nformat1on The

_th1rd un1t compr1s1ng the fronta] 1obe p]ays a dec1s1ve role
’“.ini the format1on of '1ntent1ons and the- programm1ng off
,behaviOP Neuropsycholog1ca1 ev1dence prov1des support for.

the .1ndependence of these cod1ng and plann1ng systems in

o cogn1t1ve funct1on1ng

S1mu1taneous synthes1s is'quast*spattal'in'nature and. -
refers to the organlzat1on of 1nformat1on 1nto a meaningfu1

ompos1te or pattern Success1ve synthes1s on the other"

3

'oihand, refers to the proce551ng of 1nformat1on jnV‘a ser1aT L
‘ohder vdThe’ 1mportant d1st1nct1on' between the two cod1n§f
'”processes 11es 1n whether' or not/vthe system is; tota]ly;i

E _surveyable‘3't*1any g1ven‘po1nt in. t1me Accord1ng to Lur1a,ﬁ
'”?tboth these codxng processes are of three: . var1et1es d1rect
*\percept1on mnest1c processes,” and vcomp1ex 1nte11ectua1}5
' dhhprod@sses It 1s the th1rd var1ety of synthes1s that Das and":"d
'hTs F colleagues have o exam1ned 'in bu11d1ng ; up. 'the;
.a1nformat1on 1ntegrat1on mode1 , e e
Recent]y‘ Ashman (1978) has#'extendedfthtsLmodetitosl
d‘wl1nc1ude av p]ann1ng component iThe, planning' 'acttvtty'
,_1nvolves ﬁ(a)" 1ntent1on to p]an,.(b) actUat fonmation;Oféff;:tf;v
' ‘plans,k( c): effect1ve ut1l1zat1on of plans 'fOrf'regdlattng?'
‘behav1or,;_(d) checK1ng the des1red effect1veness of a planr i

e D
’.and (e) sh1?t1ng oﬁ/strateg1es to su1t the demands ‘of the

%,

- ;o
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Both- coding - processes lend thetr ‘1mportance to -

p]annjng, which ;{n turn aisojfdetermines the nature of;.

syntheses. . Performance‘ on any cognitive' task requmres a

certain amount of plannang and strateg1c behav1or This‘ is

'also true for performance| on\ cod1ng tasks used 1n the

'Stud1e% of Das and h1s co]]eagues However 'the tasKs such
Has"theg V1sua1 Search ‘and | the Tra11 Mak1ng used to s tudy ﬂ'h;
Kplann1ng (Ashman 1978) exp1a1n ‘some add1t1ona1 var1ance-o

- over and above the m1n1mum amount of strategy wh1ch m1ght be:
involved 1n cod1ng tasks Th1s is why the emergence of a

' p]ann1ng factor was poss1b1e in Ashman s worK S1m11ar1y,‘

a m1n1mum amount of cod1ng 1nformat1on isj necessary for

dand i cod1ng woutd not emerge as 1ndependent factors vtn:a'_

'p1lot study by the author—~+t—was—found that deaf 'ch11dren‘fs'

/

‘were poorer _in suqcess1ve process1ng In thTS'part1cu1ar’

~ .
o

vxystudy,f the emergence of a’ p]ann1ng *factor 'was not

"poss1b1e, the p]annlng tasks such as. the Tra11 Mak1ng and -

the. V1sua1 Search behaved as cod1ng tasks ‘

‘Emp1r1ca1 Ev1dence 1;’”

Several stud1es by:gDas' and .his colleaguesv prov1de@
rbemp1r1ca1 : ev1dence‘5,t0j support the 1_1ndependence ofkih
s1mu1taneous, success1ve and p]ann1ng processes ﬂih human'
§5 behav1or The battery of tests employed to tap these modes_‘
Q:of process1ng 1nc]udesk severa] measures' of - s1multaneoush

process1ng (Ravens Progress1ve Matr1ces, F1gure Copy1ng,,andv

LR
J 2B
gy

_‘.plann1ng«~to occur Hence, w1th younger subJects or subJects
suspected to have some def1c1ts 1n cod1ng,» the‘ p]ann1ng



- Memory7\for' Designs),‘successjye processing_tSerial Recall,
Visua]'Short-Term Memory, and Digit‘Span),'ptanning, (Visual
.Searchv and  Trail _Making)} and speed'of,proceSSjngA(Word
Readingvand’Co]or'Namingt The~ear1y wonK"concentrated. on
f1nd1ng the emergence of s1mu1taneous and success1ve factors

across IQ groups-(darman7~4975), age- groups (Mo]loy, 1973)

soc1o economic status (Das & Mol]oy, 1975), cu]tures (Das,

3]

.

1973 Das &: S1ngha,'1975), and 1h Canadian nat1ve ch11dren
(Krywan1uk & Das: 1976) | '
"Recentjy»sjmultaneous?Successive synthesis has been
prelated tot Janguage. (Das, Cummins, Kirbyn& darman"1979)r;
“tread1ng, wr1t1ng,.and verbal comprehens1on (Cumm1ns & Das,
511977) “and - w1th trad1t1ona1 ‘models of ab111t1es (darman{A

1978; K1rby & Das, 1978). In all these ‘studies, factors

"\ident1f1ab1e as s1mu1taneous and success1ve processes werei'

- nonretarded adu]ts

'obta1ned The mogej_has_ a1so been’ used as a bas1s for
,remed1at1on o#, 1earn}hg difficulties’ (Krywan1uk & Das,h
y1976) Ashman’s recent work (Ashman,‘1978) has ,1ncorporated

a p]ann1ng d1menS1on into- the Das et a] (1975) model‘by

exam1n1ng the cod1ng and p]ann1ng processes of retarded and

The fo]]ow1ng are some of the spec1f1c cons1derat1ons

o -hwh1ch gu1ded the adopt1on of - the mode] in the present study

(a) processes have .greater prox1m1ty to behav1or and
performance ‘compared‘ to'abtlit1es (Mess1ck 1973); (b) the~
use of any mode of process1ng depends on the demands of the

tasks and 7the ‘1nd1v1dua1 s hab1tual mode of process1ng

i

AN o
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'information as determtned. by 'socio-cu1tura1 and genetic
factors; unlike abilities, processes are changeable; (¢) the
same task 1nvo]ves the use of d1fferent K1nds of processes
‘1n d1fferent groups, (d ) unlike factor anelyt1c‘ stud1es ,Of
memoryv and reasoning (Burt} .1972; 'densen,_'1970)y Where
memory is Jredtede as a lower 1eve1' skiT],_u the
simu]taneous-successiye modeJ does.not‘invoke\a hgerarchy_of d”
v‘ment'al,‘a'b'i]iti'es(darmanl, 1978); (e) ‘thr'oug‘h; intervention

| progréms; the loadings on some?tests weretfound to change 1n_
eamanner that is supportive of the mode 1 ui.e., children
after tutoringw.iearned‘ to use more .appropriate processesd
v 'than ‘they, were using prev1ous1y, andﬂ_f1na11y ‘(f)_ the
“simu]taneous-successiye mode 1" ha5~;‘édvantegesl'.oVer ta_
simplistic xverbal-nonverball.dichotomy,: because' it is
y’proposed 'that 7$é%ba1 as wet] as-nonverbal stimuli can be
processed 1n e1ther a. s1multaneous or success1ve manner . .

\?Cnoss cu]tura1 Stud1es

The cross cultura] stud1es (Das, i973'-‘D as . & Pivato,

R 1976; HDas fut& ’ Slngha ’ '1975)vd3 based - on the

s1mu1taneous success1ve mode 1 suggest that a. part1cu1ar mode -

. 43 %
of 1nformat1on 1ntegrat1on such- as success1ve process1ng may

fbe used by erta1n non-wh1te groups 1n tasks which usua]]y.
- call for s1mu1taneous process1ng from wh1te ch11dren There
'appears to be a preference. For‘ a( part1cu1ar mode of
h‘proce551ng information‘ in angiven Culture The preference
for any mode of process1ng is ;1arge]y '1nf1uenced by the

exper1ences through which k.SUbgroups pass, -and .these
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'eXperiences, are reflected-in the nature(and;styte[of their
thinking. s | |
| In a: study. compar1ng the performance of white Canadian
children and high- caste ch1[drenifrom Dr1ssa, Ind1a, 1t was
found that the children from India were ‘using successive'
process1ng in the Ravens Prdgressivep Matrices, _,whtch
1nvariably ;'elicits i stmultaneous 'processing in white'
ch11dren Canad1an native ch11dren have also been  shown to
adopt successive process1ng" in | so]vqng the ‘Ravens
Progress1ve Matr1cesfb When appropriate remed1a1 programs .
were used, these ch11dren approached the same task with ap
lstmultaneous ‘,trategy (Krywaniuk & Das,4;1976). | Before
intervention, the * Progressive Matrices had  the highest
1oad1ng on successive factor but after 1nterventi;p there
jwas,_a maJor sh1ft to the s1mu1taneous factor . fhe 1oadtngs”
n‘changed in a manner support1ve of the mode]
.In another study, compar ing Brahm1n (high;easte)'and_v
| Har1Jan X\ow caste) children, Das & -Singha (1975)'fodnd that o
b1rth in a\Ph1gh caste fam11y was assoc1ated with super1orl

performance i speed and success1ve - tasks. Das & P1vato

-(1976) also found that Brahmins were superlor to Har13ans in
all three success1ve tasks (Serial Recal] V1sua1 STM, D1g1
Span)..~'The, Brahm1n home; ts. character1zed by a ri
jscholastic.trad1t]on where orat as well as-wr1tten 1andu ge
isd'necessary For- certa1n re11g1ous practtcesn Hence 1t‘

faci1itates success1ve verbal process1ng.p In a11. :ttesep.

i

“ cross-cultutal 'studjes,~ factors known as simultaneous and
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successive syntheses,were obtained.

'The above studies used school children. only. The
information with regard to how schooTing contributes to the
'development of coding and planning processes is Tlacking in

\

.these studies. Hence, the 1nferences regard1ng the 1nf1uence.
: 8
of caste and urban rural env1ronment are confounded w1th ‘the

b efﬂects -of .schooling. The present study proposed to

vest1gate the effects of school1ng on the development of

1multaneous, success1ve -and planning processes.

B. Cognitiion and Schoo]ing' Evidence'fromﬁpiagetian Research
In most of the discussions of school1ng and 'cognittve

L

- competence, the ‘results are ma1n1y based on three ‘types of
tasks: standard1zed 1ntell1dence tests (Schm1dt 1960),
'Piagetian tasks (Goodnow & Bethon, 1966; Greenfield, 1966;
Kiminyo, 1977; Mermelstein & Shulman, 1967'V Nyiti, 1376;
-Stevenson et‘.a1., 1978). and tasks der1ved from 1aboratory'
_,stud1es of prob]em solv1ng and concept atta1nment (Stevensonk

et al., 1978; Wagner- 1978) P1aget1an_ tasks have been,‘

widely'usedl as they assess a relat19e1y4 more general

'kpattern of th1nk1ng,,‘and are easily suited and adapted to _:

cross- cultural var1at1ons (Bovet, 1974). = |
In any work wh1ch is developmenta1}in nature, Piaget’s
4f:'work and methods must be/gTyen due consideration ‘(Larsen
1977) as h1s theory prbv1des tﬁé\mpst dominant framework in
the f1e1d of developmental research\ \As such, P1aget1an
'htasks vwere used/ﬂn{the present studyito\examtne,the effects‘p

. N P
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of schoo11ng School1ng provides a Kind of exper1ence which,
it can be argued may affect the cogn1t1ve structure in a

;; manner exp1a1nab1e within themP1aget1an framework. A brief

overview of Piaget's ‘theoretical model and the .Piagetian’
-tasks used in the-present study seems to be in order.
Theoretical Model |

Piaget’s stage' theory, dt ;intelligence assumes an
1nvar1ant h1erarchy through which individual ~development
mus t progress. - The model ‘pqstulates that 'cogﬁitiYe
'fdeQeTopment is a stagef1tke%\process,i din which ;beach
successiue .stage isv‘ggverned ‘By“,its .own' unique set df
1logﬁcal‘ structures '(Brainerd ©1978). The cognittve

\

structures ' expand in the d1rect1on from . s1mp1e to comp lex

.

forms, and the inte]]ectua]lacts £esu]t from the 1nteract1onv
‘OF 'eognitive structures w;th' éagnitive fuhctions‘aﬁd the
env1ronment . .f' - | : 1 | _.\nf\"
Each of the success1ve stages of cogn1t1ve development
-satlsf1es a certain set of cognitive cr1ter1at (a).
qua11tat1ve change = in cognttive'contents, (b)’a/eu1turat1y
universal 1nvar1ant sequence. in the overa]] \progression - of

3

stagest (c)' 1nc1us1on ?of cogn1t1ve structures’ off:each
\'"preceed1ng stage w1th each sudbesstve ‘stage{’ and did)_ an'
- overall 1ntegrat1on of the structures at each s%age | :
N In order of their. emergence,vthe four chronolog1ca11y
,suceeSsiue stageS»‘ are: ‘the sensorimotorvhstage, nthe'

| pre operat1ona1 stage the concrete-operatiohal stage, and

ithe forma] operat1ona1 stage The rate of deve]opment in th////'

)

~
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concrete operational period has been wwde]y researched in
. cross- cultura] stud1es of schooling . and cognition, as it
spans the age-range (7 to 11 years) of initial school
attendance. | |

- The maJor feature of the concrete operat1onal per1od is
that _chtldren s thought processes ‘losew the1r intuitive
~ character, and become more eroroUsrand 1ogica1f Children.in
‘this stage can now reason; however, their-logica] reasoning.
-is only applicable to concrete operationa1 inputs xThis
period has a specia] 1mportance'in that the ch1lé becomes'
"tnCreasjngly 1nteract1ve with his env1ronment and comes to
_reatiZe that the transformat1on of a substance does not
change the'amount'of'substance; unless some’of 1ts parts are
removed The child gradually learns-to dea] effect1ve]y w1th
his envtronment within systems of log1calyclass1f1cat1on,,:
: ,seriatiOn, numbers,r Spattal-temporala' cooroinates; and
causality. The "cognitive characteristics. atw this stage
1nc1ude acts of compensat1on 1dent1ty, and reversibiiity
‘This period. of deve]opment provides a un1que opportun1ty to
fo]]ow the genes1s of the child’'s thought processes and to
determ{ne_rthe 1nf1uence of education on the development of
ﬁ theSepéprocesses. The present review focuses on three
_task-related aspects of concrete operat1onal - thinking:
conserVation, transitive 1nference and class 1nc]usion.
:COnservétionf‘ The concept of conServation refers‘to the
'appreCiatton of.the 1nvartance of:an object’s tdentity under

diverse._changes. in its appearance. Piagetian psychologists
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consider 'cdnservatjon as reffective of the‘basié struéture
of cﬁild’s thought proéesses during the concrete-’dératfbnal
stage. Unlike . standardized tests, conservétion’expéﬁﬁments
study thekvdevelopment of basic processes ;of»’reasoning
through a clinical method'which can be adapted to vérying
cultural sjtuations. Thé inference about the presence or
absence of a reqﬁisite cognitive struciure: is‘ reached
throuéﬁ a ' judgment’ or ’expléhation-of~judgment’ crfterion
or sometimes - through. both. The exblanation—of-judgment
criterion Eédyires the'ch{1d to‘state the reasons for his‘
answer . | | N

Piaget (1952) claims that conservation . eﬁerges around

7-9 &ears of agé. In Piaget’s account, the age of onset of

conservat%gp_is;jnfTuencedvbyvthe~contént of the task, ~and

the methqu’ofi representation required (Piaget, f970).

A]though, various forms of»consérvafion'are the markers of

concrete\operatiOna1fstage,.they are not achieved at exactly

the same chronological age. - Several researchers, however,

=

have supported Piaget's clhim that none of the cénservation

- concepts emerges‘beforé seven years of age (de Lemos, 1969;

Kiminyo, 1977; Okonji, 1971; Opper, 1977). -

‘The thought processes underlying the attaihmentV of
conservation are decentering, reversibility, . and

compénsation. These processes are not independent of one

v another; rather they operate in an'integrated fashion in’

solving conservation problems. Decentering refers to the

fact ‘that the child. does not pay attention to a single



°-'fyF1rst the ch1]d cont1nua11y responds/to a. s1ng]e str1k1ng‘="

ﬂiﬁatta1ned w1thout ab111ty to compensate

nstriKtngb‘dimension ‘of“the-objects Accord1ng to P1aget
R"cogn1t1ye organ1zatlon is revers1b]e if vit }is' capab]e ‘ofﬁ'

:fo1lowwng a ser1es of transformat1on states of the obJects,_

'wh11e reta1n1ng the potent1a11ty to fo]low the ‘ser1es back5'_7“‘
'-f”xo; ¢ft$. or1g1na1 state of d1sp1ay C]osely 11nKed

'*revers1b111ty is the concept of compensat1on, wh1ch enab]es;

8,

,Zithe ch11d to recogn1ze that the transformat1on changes theff_'5'

PR

meObJeCtS in. two d1mens1ons s1mu1taneous]y “In order to be
'-1551e~5_t¢ ‘so]ve cohservat1on prob]ems,J thp, ch11d mustbf
Eycoord1nate the d1mens1ons 1nto a system such that var1at1onsmb
:fjn one' d1mens1on "féf compensated f by var1at1ons 1n
:another d1mens1on However ar recent rev1ew by S11verman and_ft

.tRose‘ (1982) suggests that the ab111ty to conserve may be;."

2

P1aget (1967) proposes that the ch11d passes thrOUghff

‘-three stages of equ111bratwon in ach1ev1ng conservat1on

dtmens1on and 1gnores pay1ng attent1on “to- ‘other; re]evantv“

_ghd1mens1rns Second1y, the Judgments f]uctuate between both'rb'

p ,the d1mens1ons e1ther on - the same problem or on a var1ety of

problems F1na11y,_ a]l the d1mens1ons are attended to and:,

*;re]ated §1mu1taneously\;;€)the ch11d attatns conservatqonivw;
-The ab1t1ty to. conserve deve]ops only when ;thOQght'is”; .
freyers1b1e The conservatlon concept t 1mportant “that
",théy' chtld yﬁ\ acqu1re conservat1on spontaneous]y tandlp’
hfdndependently at the age of seven- w1thout any spec1f1clh£m

;~1nstruct1ons' or_ teach1ng a1ds Thls 'ts>,one;of.the,many o

’ : L



‘ determ1n1ng the 1nf1uence of educat1on on the acqu1s1t1on of

vconservat1on.

reasons expla1n1ng why many 1nvest1gators are 1nterested in

\

- \ . :

b

F\_

'.MTPahSitivitYP‘The vab111ty~_to,~maKe transitive’ 1qferences*

3

‘y-distiNQUiSheS “a concrete operat1ona1 from a preoperat1onali, RN

.ehtld (P1aget & Inhe]der 1974) The trans1t1ve; 1nference”

task requ1res "th;ﬂ ch11d to 1nfer the re]at1onsh1p between:g'

—

two obJects,'g1ven the relat1onsh1p of each separately w1th:“y
\ .

a'th1rd one. For examp]e g1ven the prem1ses.?"Tom 1s ta]]er‘f,’t'

than dames,‘_and "dames is ta]]er than -Dav1d af concreteff‘
operat1ona1 ch11d can deduce that Tom 1s ta]]er than Dav1d -

wher§%s a preoperat1ona1 ch11d cannot Accord1ng to' P1abet o

-

trans1t1ve .vreason1ng evo]ves -a s product ‘of 'several o

qua11tat1ve]y | d1st1nct o deve]opmental .ﬂ'stages, ’ eaCh’f"‘

Vo R
. \ .
R

charactertzed by 1ts own . 1og1ca1 structures 5~s.f’ tﬂ'.'\¢:v

4 B
|
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In atta1n1ng trans1t1v1ty, the ch11d progresses from a:ff o
categor1cal to_ a. re]at1v1st1c concept1on of re]at1ons The S

B two bas1c' thought processes-' requ1red ’fQVt‘ trans1t1ve¢'»“'

1nference are decenter1ng and revers1b111ty (Flave]] 1963)
In P1aget’s account the age of onset- of trans1t1v1ty

1nf1uenced by he content of the tasK and the method ofgei

i representatlon requ1red Thus, trans1t1v1ty of ]ength ‘js;;'"'

";jatta1ned at 7 or 8 years of age'(P1aget 1970) wh11e we1ght B ,

trans1t1v1ty emerges two years later (P1aget -&' Inhe]der,
1974) CIn terms of the method of representat1on ‘ch1]dren'
so]ve trans1t1v1ty prob]ems w1th percept1ble obJects ear11er
than those where the form of representat1on is verbal (Gl1ck.

el
o



& Wapner 1968" P1aget 1968) ﬁtaget (P1aget & Inhe]der
'1974) attr1butes the var1at1ons 1n the age of atta1nment of .
transtt1v1ty to' the res1stance ‘of‘ var1ous contents and
methods to the prerequts1tes of ~thev']ogica1 structure, of

| trans1t1v1ty

P1aget’s exp1anat1on of trans1t1ve 1nference as we]] asﬁf

~;the age of 1ts onset has been supported by a number of other_‘
’researchers I(Murray & Youn1ss,, 1968 Smedslund . 1963 _t
7:Xoun1ssﬁ'_1975 Youn1ss & Furth 1973) However such supporty.’

‘gyhas’not beén ;unequ1voca1 (sée\\rev1ew by Bres]ow : 1981 ot

QThayer & Collyer 1978) Int1a1 cr1t1c1sms 1n regard to';7‘”"

h:transtt1v1ty (e g. ,‘Bra1ne,.1959) were d1rected at the'iaéeh'
v'ofv1ts*onset wh11e the more recent ones cha]lenged P1aget Sj“
;.explanation»tof_ how ch11dren solve :.trans1t1v1ty : tasks"

“(Bryant ' 1973" Bryant i&. Trabasso,‘ 1971 Trabasso, 1977

lllaTrabasso R11ey, & W1lson 1975) Trabasso and others argue"

‘_fthat a ch11d’s solut1on of the trans1t1v1ty problem 1nvo1vesp

's-La s1mple 11near order1ng of the: ObJeCtS» to, be compared .

'fthus,'tt may not necessar11y 1nvolve the k1nd of 1nferent1aTﬁf

reason1ng that P1aget emphas1zes However, as Breslow (1981)_h

\

-p01nts out demonstrat1on of a menta] ser1at1onﬁof ObJeCtS'

rby the ch11dren who can so]ve the tran81t1v1ty mfasks doesif7;

"5;7notjr v1o]ate the bas1c tenets of P1aget1an »arguments;_-

fperformance on trans1t1v1ty tasks can- st111 be accounted fon“

mby “the 1og1ca1 structure necessary for concrete operat1ona1'}{f;¢-d

lth1nK1ng mffu c“uﬁ- g_bh.ffg”f"_’ °y oo

L

o C._Iass mclus:on -l ass inclusion. refers  to the ¢hild’s - _‘



appnecﬁation that“ a’ c]ass-.(e.g,q }animals) conta1ns more
‘délements'than”,any' of its oonstitUent'qubc1asses (e g

o COws),‘fandttherefore{:a class iS‘bigger than or at 1eastuas.

'=.j'big'as_oné of its. schiasses.t Although there have been

| comptex dtnformation—processing- ana]ysesA-(K]ahr &. Waftace;m~
‘1976“'W11kinson 19?6) out11n1ng steps dn ch11dren s class“
v1nclus1on reason1ngif “n P1aget s wr1t1ng, class 1nc1us1on,m
ddepends on the ch11d’s ab111ty to perform +two ,operat1ons.
',.one 1nvo]v1ng add1t1on of c]asses (e g tu]ips fcnoses,i
”’ﬂflowers) and the other 1nvolv1ng revers1b1]1ty,‘ whtch maylb
‘be: termed 'substractjon of c]asses (e. 9. ‘with tu11ps and
'roses g1ven roses7e F1owers Nf' tu11ps)u fhere _are three
°'d1st1nct stages through wh1ch the ch11d passes 1n:acqu1r1ng

:the c]ass 1nc1us1on concept In the f1rst stage, ‘the 'ch1]d

'-does ot understand that ’th'r c]ass‘ of"brown beads is

: .conta1ned in a superord1nate class of wooden beads So he f

'.f'responds by trans]at1ng the superord1nate subset compar1son

'“l1nto a compar1son between subsets "The second jstage qs o

b marked by the. child’ s develop1ng awareness that brown B
fbeads const1tute a subord1nate c]ass of ’wooden beads , but_;' o
dihts -Judgment fluctuates from one s1tuat1on to another In

the}thirdfstage»»1rrespect1ve of s1tuat1ons,_mater1als,,4and

- ‘-fproCeduraj- var1at1ons in the tasK the ch11d understands

‘ that"brown beads’ are 1nc1uded thf.thnf class oFA woodenv"
-Ebeads and therefore,.the former conta1ns a fewer number of o

"elements than does\the 1atter

: b
Ty
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 According to Piaget (1952), class inclusion develops by, "
- approx1mate1y 7 or 8 years of age HoWeyer,-this c1atm has
_ not always been supported “Winer tt§80) _reportedi'that
stud1e5‘ show1ng he late development of this concrete
perat1ona1 sK111 outnumber those show1ng ear]y deve]opment’

- by a rat1o of 3 1 The 1ncon51stenc1es in the resu]ts may be.'

,aattr1buted to many procedural and popu]at1on varwab]es

VSeveraI : studtes suggested that» class-'tnclus1on‘:1tems,td
',hpresented purely 1n verba] form were 1ess d1ff1cu]t _than -
vjfwhen yth‘.'ttems were presented 1n p1ctor1a1 form (W1ner &::f

“'A7Kronberg, 1974 WOh]WT]] 1968) Th1s outcome 1s 1abe1ed

bthe : verba] fac111tat1on effect’ wh1ch presumab]y operates».

due to the absence of d1stract1ng perceptua] cues.

1

; Steyenson et a] 1978) revea1«that they 1earn to ‘search for;nf.
,ﬁvgeﬁerajg:;hQ1es.h_ which - prov1des them w1th a baS]S‘;Qf"
d:fiﬁbtassiftcationiof events,, and ;to 1earn ;the;’re1étioﬁsh{pr'.fr‘,~
jbetwéén -a' subc]ass and a c]ass They 1earnAto»categorize;t“-5”

obJects wh1ch belong together on the ground that they share3'-7’

"some propert1es 1n common W]th th1s background 1n learn1ng

-tf;eXper1ence of schooted ch11dren, the 1nf1uence of school1ngdn

o onf.the deve]opment of c]ass 1nc]u51on concept needs to be Q_c*h

Hstud1ed

o Re]at1onsh1p w1th the S1mu1taneous Success1ve Mode1

' Processes;'under1y1ng P1aget1an concrete voperattonalgr =
1SK1]]S yhaye}'been recommended for study by severa] authors

"r(Thayer & Co]]yer,_t978, Wlner, 1980) W1ner (1980) suggestsyttb

L

Studtes ~on schoo] chtldren;(Sharp, Lave, & Cole, 1979~
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["that correlat1ona1 stud1es shou]d be desﬁgned in a_  manner
that performance on P1aget1an ”tas%s may be _related to
_changes measured on dtfferent types ,Cf- cogn1t1ve tasks.

tVa]uab]e \1nformatton can be obta1ned 1f these other

o cogn1t1ve tasKs are hypothet1ca]1y Tinked to the measurement

of procesies,‘ Wh]Ch 'are undergo1ng change wh11e concrete_

‘i operat1ona] thought 1s develop1ng o o
| Cons1stent w1th th1s 11ne of thought Mwamwenda (1981)
'1nvest1gated the re1atlonsh1p of 51mu1taneous and success1vev
'cod1ng processes w1th concrete operat1ona1 thought He found}
that s1mu1taneous process1ng was largety 1nvolved in solv1ngr
P1aget1an tasks A'r s1m11ari f1nd1ng ‘was a]so obta1ned byv
rdCumminsﬁand Das (1978) with' regard to class 1nc]usnon‘g
.pérformancer The emp1r1ca1 1nvest1gatrons re]at1ng concrete,
”}ogeratiOnaH th1nK1ng are only 11m1ted to these two. ‘studies.
»;However;-an exam1nat1on of the under1y1ng 1og1ca1 structuresJ’
| nthat” character1ze var1ous- forms. of concret Operat1ona1_
\fthought _suggests . that :the.‘ character1st1cs ”éf. these i
rdstructures are compat1b1e w1th s1mu1taneous, and,:nOt Jthh”i
; iSUCCGSSIVe process1ng o | | o | | :“_ | |
o Bas1c to a11 concrete operat1onal skitls'iS»theichttd’5

tab111ty too~coord1nate ,1nformat1on from var1ous perceptua]

states in order to arr1ve A_at*.ra correct Judgment

tidRever51b111ty, compensatton and h1erarch1ca1 c]ass1f1cat1on

d arebffall_;vlog1ca1 spat1a1 concepts "11Ke | s1mu1taneous L

'synthesis Accord1ng 'to Ptaget a preoperat1ona1 ch11d is

f_.Ontyrcapab]e of.llnktng perceptua]hstates_or act1ons_din,xa



.sequential»order, while a concrete operat1ona1 child can -

d1sp1ay an all encompass1ng purv1ew of a]] “the perceptuaT
states' The 1atter is able to hold in memory “the past -and
the present states wh11e be1ng able to ant1c1pate the
future. Thus, a s1mu1taneous mode of 1ntegrat1on prov1des an.
appropr1ate strategy 1n so]v1ng concrete operat1ona1 tasks

’ -Pn conservat1on, s1mu1taneous process1ng m1ght,, be .

.phe]pfu] for coord1nat1ng 1nformat1on from two d1mens1ons to

apprec1ate that var1at1on 1n one d1mens1on is s1mu1taneous]y .

‘_ordered w1th var1at1o 1n another d1mens1on ,S1m1lar1y,'in

‘atta1n1ng trans1t1v1ty,_the chw]d perce1ves the re]at1v1st1c‘ B

concept1ons of relat1ons, and understands that ah obJect can.

N have more than one re]at1onsh1p ) w1th ther.t obJects'

simuTtaneous1y In ach1ev1ng the concept of class 1nclus1on,

fﬂthe ch1ld must be ab]e to grasp the re]at1onsh1p between the[f'
'fsuperord1nate and the subord1nate classes, that » he must

‘,be able to compare a whole and a part of the who]e ¥rom'<an

exam1nat1on of these processes, rit 'seems reasonable to"

assume that s1mu1taneous process1ng 1s 11nked W1th concrete

operat1onal .sk1lts - 0On the bas1s tofﬁ'a factor ana]yt1c

' :approach Car]son and We1d1 (1977) observed that concreten

operat1ona1 tasKs»‘ requ1re" " the use . of simu]taneous

processing. In V1ew of this, tI WOutd' be"Of*'tnterest'-tQ,-

b'§exam1ne the; pattern of re]at1onsh1p of s1mu1taneous andﬂ

"'*\

L

N

success1ve process1ng and concrete operat1ona1 sk1lls< for -

f both schooled and nonschoo]ed samp]es in the present study



Schoctjng and:Piagetian Research

Piaget has emphasized’ the rale of cross—cultural
stud1es 1n extend1ng ‘and c1ar1fy1ng the bas1c tenets of . h1e
,;theory Accord1ng to P1agetJ{ four sets of  factors _are
respons1b1e for cogn1t1ve deve]opment (a) the bioJogical‘
factors wh1ch 1nteract wmth .’the_ env1ronment | dUring-
maturat1on’ and growth (b)_ ’equi\ibration -factore which

;ar1se as .the young organism interacts. w1th h1s environment

(c) soc1a1 factors of 1nter persona] coord1nat1on wh1ch

-ar1se as the ch11d 1earns to coord1nate his behav1ors w1th‘°

others through exchange of 1nformat1on w1th adu]ts, and (d).

'educat1ona1 and culturat transm1ss1on factors through wh1chp

the ch11d is pressured to 1earn about d1st1nct features of

>

‘f_hisfenvirdnment

The quest1on' of;vthe;etfects of.schooling on concrete"
operat1ona1 sk1lls has becone“ a matter - of. considerabte'
"gconcarn in cross cu]tura1 reeearch There are- bas1ca]1y two

.11nes of rea50n1ng assoc1ated with why school1ng ‘should or'
‘_shou1d -~ influence performance ‘on Plaget1an tasks The
f1rst approach con51ders the teach1ng 1earn1ng cond1t1ons in
schoolsf as benef1c1a1 for the deve]opment of revers1b111ty,vk'

!’decenter1ng, compensat1on, and 1og1ca1 concepts of add1tlonvh
:”}and substractjon, which are cru01a1 for so]v1ng,concrete;

. operat1ona1 Vasks -@pé second approach focuses on _the
”vjorgan1sm env1ronment | 1nteract1on ' tn "optfofithe—schoolk

- settings, wh1ch arev essent1a1 for the rdevelopment of

‘?‘ -

concrete’.operations; 'according1y~_it.<is'hypothesized”that]
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there wou1d be - no influence of school1ng ,on P1aget1an
skills. These two approaches can best be conceptua11zed

within - the context of a. mode 1 proposed by Furby (19719,

which is comprised .of two env1romenta1 d1mens1ons (a) the
degree _of mag1ca1 th1nK1ng versus emp1r1ca1 reason1ng, and -
(b)) the degree of perceptual' flexibility as a result of

. interaction = with objects (manual versus automated

envjronment): This mode has been employed to interpretA the

diSCrepant results obta1ned - from Ptagetian studies, of

schooling and cogn1t1ons e

T

In her .study on Wo]oé children in Senegal,;Greenfield

(1966). found 'that: schoo]1ng was' the most s1gn1f1cant_

vartablebinf1uencing operat1ona1 thought The schooled Wo]of

~children d1ffered from nonschooled Wolofs wath- whom‘ they
““shared their _l1v1ng and soc1o cultura] env1ronment The
"rurat sohoo]ed ‘Wolofs exh1b1ted patterns 'of deve]opment

similar to'“the ones obta1ned ,/rom urban schoo]ed
[ _

American'schooled_chi1dren.'@reenfnetd- remarked that "“the

first effect Of‘ sChooling 'is to 1ncrease the1r -anglytic

v"attent1on to percept1ble features of s1tuat1ons such 4s our

expertment, and. that th1s .effeot is.. then fo]t wed by a

systematic and drastic reduction in the importanc of such -
features"', (p. . 237). School1ng does “increage ,ana1yttc:

perception;_whetherfor' not_bthe’ attent1on ot vperoeptibTe

»features is,'reduced' after  two _years.of;s hooitng; as in
Greenfield’s study, is doubtful. Bovet (1374) believes 'that

it stﬁ not the gradual reduct ion _ovér/ .school years in
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‘ 'attend1ng “to the 'percetha] featUres; ‘rather it-is the

mastery ~1n coord1nat1ng : the;' perceptua] features ' by
compensat1on wh1ch gradually leads. to 'the atta1nment of the
conservation concept. Many etud1es conducted in var1ous
parts of the world have obtained similar resuatsin that
schooled childrenlperform at a significantly higher level

than nonschooled children on’ Piaget's tasks of concrete

\~

,Qperational thought (Ke]ty,11977 Laurendeéu Bendav1d 1977
‘Okonji, 1971; Owoc, 1973; Philp & Kelly, 1874; Stevenson et
'a1;, 1978) . However,' these ' stud1es did. no///exam1ne the

/,

‘demograph1c character1st1cs of schooled and nonschoo]ed‘

groups In view of this,; one could argue that the effect/ of
school1ng was overest1mated in the presence of many
uncontro]]ed covary1ng factors ‘

A number ~of researchers- have a]so commented that the
deve1opmenta1 1ag reported for' nonschocled »chyldren may

reflect defects in methodology rather than a s]owervrate of

“‘cognitive deve lopment (Kamara & Easley, 1977; Nyiti; = 1976)
When  these- defects in methodology were corrected the

‘"dtfferences between schooled and nonschoo]ed children

disappearedf;(Kiminyo,y 1977; Nyiti, 1976). Th1s f1nd1ng has

also been sopported‘by seyeral studies, wh1ch reported ”Q,‘

~ direct relationship"between schooling and cogn1t1on (de

Lemos, 1969; Fahrmeier, 1978; Goodnow & Bethon, 1966;

Mermelstein & Shulman, 1967; Pellufo, 1967; Price-Williams,
- t962;;Younies & Dean , 1974). o



37 :

T

On the basisfof-these studies, it is hard to draw :any

definite conclusion regarding the effects of school1ng on

cognitive development. While the performance differences, if
any, between schooled and nonschooled children cont1nue to_
‘be of interest, the existlngﬂstudies are clearly divided on
the issue. As has been shggested,'a more precise answer to

the guestion can ‘be 'Obtalned “in the context~ of-'

cross cultural research prov1ded the methodolog1cal problems

in the studies .and "soc1odemograph1c differences be tween

‘schooled and’ unschooled children are properly handled. The

3

present study sought to exam1ne the issue from this po1nt of

y1ew.

€. Cognition ~and Schoollng: Evidence from Experimental

Research

The work of Colerand his colleagues (Cole et al l971;

Cole & Scribner, 1974, Cole & Scribner, 1977; Gay & rCole,

p71967). with ‘the Kpelle of Liberia is based on an interacthe‘

approach betWeen experlmental psychology and ethnography

They stud1ed not only the performance character1st1cs of the

schooled unschooled and 1ll1terate “adult populatJons

wlth1n_.vthe ;erlle 'cultUre,"but ‘also ‘contrasted their

: performance with'aigrOUp of 'Americal school children The
ethnographic analysis of the erlle culture gu1ded them in
f«mak1ng the tests on-. cla551f1cat1on learn1ng, . and memory-

' ‘appropr1ate to the erlle cultural contexts

, ‘ 1
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-.C1a351f1catory Behav1or. B

Cole \t al. (1971) ' 1nvest1gated the er]te
c1ass1f1catory behav1or as d funct1on of exposure to formal
educattonal exper1ence In a c]ass1f1cat1on task where the
sub ject was ?qu1red to sort twenty fam1l1ar obJects into
piles, educet1on produced c]ass1f1cat1on based on static
takonom1c categor1es The .illiterate adults and ch1ldren in
grades 2 to 5 produced pair- based group1ngs on " the
functional. propert1es of the stwmu11 ‘The erlle high- sch001
students made semant1ca11y ‘based. groupings 11Ke the Amer1can
.schooted ch11dren in 1st and 2nd grades. Sharp et al. (1979)
also fodnd similar evtdehce in the Mexican -culture. It
appears .that'{‘edueational experience increeses ' the
ap'licationt_of téxohomic category information td the
explicit drganization ot70bjects. | ‘M | ‘

Sevefa1fstudies (Gay(& Cole, 1967; Greenfie]d-& Bruher,d
1966; Shabp- et Va]t; 1979) 1nvest1gated the class1f1catory'
behavior of the schooled and: unschooled children in  the
presence of ﬁperceptuaTti cdnf]tcttng bases of 1nformationg
Usinél a set of‘ geometkical figufesJ thch “could: 'be
classified according to etther form or size, Greenfield and
Bruner (1966] found that schooled Wolof children in Senegal
used-'ferm-,ae the bastéyof sortihg. In 'their studies on the
'Mexicqp culture, Sharp et al. (1979) found that educated
subjects very often' used form aséthe basis of sortthg‘and
_itHat they shifted their basis of cjassificattoh,e if

instructed to  do so: The general. trend emerging from these
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studies is that years of educational experience influence
_the indiyidda]’s'abi]ity to 1mpose a classification seheme
on stimuli wifh percethal]y conflicting baSes of
informatfon. Even when materials such as maize Kerne]s of
different colors and sizes, which are culturally familiar to
- the Mexican illiterates, were used as stimuli, the sdrting
pebformanee 'bfliﬁhe uneducated subjects did not imprbve_
KShArp'et al., 1979}, But this finding ~stands in sharp
contrast to the , results Obtained'frdm ear]ier eXperiments
where er]]e 1111terate adults were compared with Amer1can
eubJects in sorting twelve leave »se]epted from vines end
trees. The nonliterate ’erlle :aduTﬁ ﬁéﬁmeps outper formed
—tﬁeir ‘Amer-ican . 'Counterpaﬁts iﬁ soriing the 1eéves of vines
and trees into the1r respect1ve groups |
" The 11terature on: educat1on and cogn1t1ve development
| suggesfs~two ma jor lines of 1nterpretat1on_ for d1screpant
resu1fs of this sort: ene emphasizes the differenCerin_the.
Fami]iargty of stfmp]us %ateria]s;w;ﬁhe;wether emphasizes'
differe@ces in the way stimu1US'informatﬁon is processed.
‘Initially, Cole and his colleagues had eXp1eined many of the
discrepant resuits of  this sort. in terms of a
differentia]—familjarity hypothesis. In 1979, Cole and his
associates e(Sharp'aet al., 1979) carried out an extens:ive
reseérch on tHe ‘ruba1 Yucafane subjects iﬁ'jMexico, to
edetermine the influence of education aﬁd age separately. In.
a free association tasK Usfhg neuns, verbs, and adjectives

as_gstimu]i they found that both the educated‘and uneducated
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subjects gave paradigmatic reSpoﬁses when nouns were used as .
stimuli. But for adjectives -and verbs, the more highly
educated subjects responded“panadigmatica]1y more often than
" uneducated subjects. In interpreting these results Sharp et
al. (1979) remark, "It is findings such as these thet have
made us'sKepttcal that differences in 1exieal structure or
stimulus fami]iarity is a benera] explanation for the
education related differences observed in our studies" (p.
. | | |

why should educa}1on affect assoc1at1ve respond1ng° One
line of 1nterpretat1on g1ven by Lurla t1976) is that
_edubation increae;e. paradﬁgmat1c - re&ﬁ@md1ng ‘ threughr
ihcbeasee in ”vocabulary Knleedge Educ;%igéél exper1ences
increase the ch11d’s vocabe}ary and strengthens Athe -basif

semanitic relations among words in his reportoire. Words that

-are s1mp1y fam111ar but 1nfrequent1y encountered will not

£,

give rise to parad1gmat1cz responding. The = fact that

“uneducated subjectS‘did'not give paradigmatic resbonses to
adjectives . ahd verbs may st1ll be meaningfully- 1nterpreted
‘within' ethe: framework " of a d1fferent1al fam111ar1ty
hypothesis. |

‘Recall and Clustering in Memory

Thev influence of schooling on learning and memory has
also given rise to a substantial body ef 1iterature.‘The way
- in .whjch. the ~‘f;du'c"ated and uheducated_ subjeets reorder
stimuli in a free recall situation éives ‘jnstght into “the
mechanisms of:memory as.influeneed by education. In order to

- & <

i



\_ study the 1nf]uence of educat1on on the nature of cluster1ng"

in memory output Cole et al. (1971) used ‘a _var1ety of-

":tverba] and non verbal categor1zat1on techn1ques cons1st1ng-

_ftmaJor conc]us1ons from the1r study - (a ) the clusterab]ef? .

",7:11sts 'were 1earned more \as11y by both the educated and,

h”vrecalt score 1ncreased rap1d1y from tr1a1 1 to 5 »font the;v”

‘VZid1fference between the educated and uneducated subJects fihﬁ',‘

';drecalt d1ffered s11ght1y between nthe&” schoo]ed ;,andiyi

’nonschooted groups

f of four semant1ca11y based c]asses (foods. tools,. utens1ls,‘

dvctothes) ’in¢ er]le 1anguage They 'a]so used a 11st of
ﬁnono]usterable 1tems for compar1son ﬁThe ert]e ‘subJectsf

i From three age 'groups ‘(6-8 10 14 and 18 50 yrs. wereft--

"‘tested on . th1s Free recal] task . Schoo]ed and nonschootedt

| jgroup of Amertcan school ch11dren were a]so’ stud1ed

'cross cultura]f'compar1son Th fol]OW1ng were some, of thef;:

g

'ngneducated groups in: er]le ‘and - }a]so by Amer1can schoolzdhf
’ch1]dren ]tb)'fthef total number of 1tems reca]]ed by theg'dﬁ
‘ :educated- subjects was' swgn1f1cant1y h1gher fvthan that[-7

reca]]ed by the1r uneducated counterparts, i(c)ffhe free”;

‘Ms1xth gpade for ‘the: Amer1can school children wh11e category';d
"fc]uster1ng .Qccured at the secondary Tevel of educat1on for yf;
'»f;eJthe erlle subJeCtS, and (e) when obJects in stead of words

'fwere used ~in the exper1ment there was no re11abte"

“the average nunber of 1tems reca]]ed But the c]uster1ng in

‘(v
i

’"ch11dren were compared jfthe two younger age groups Ao R

‘geducated subJects (d)«'Stzeabte cluster1ng began at the ﬂ,fﬁ



ﬂ,lh summar1z1ng the1r, results, Cole et al (1971)
_ o i ,
: concluded that secondary 1eve1 educat1on in erl]e produces

Q"both qua11tat1ve and quant1tat1ve changes in reca]] -In a

Js

jps1m1lar study on the schoo]ed and unschoo]ed ch11dren inff‘

'rura1r=Yucatan‘1n Mextco, Sharp et al (19]9);a}so conf1rmedf.7~'

N'the above f1nd1ngs n
”'ah‘ order to exp1a1n the reca]] d1fference, Co]e et a]

”'t‘ﬂ(1971) exam1ned whether' nonschooled subJects 1acKed some ﬁ

ey genera] memory sK111s ‘or they could perform as. we1] as the o

‘ schoo]ed subJects when g1ven proper retr1eva1 cues . Us1ng

1twenty 10 14 year old school ch11dren ‘f what has been

»exper1menta1 contexts. more mean1ngfu1 to erlle subJects

r”Twenty obJects from four semant1c c]asses (foods,y tools,y

‘/».

5clothes,‘ uten511s) were_ presented one at a twme above a

"f;spec1f1c cha1r 1n a gro .'of four cha1rs fac1ng fthe‘~ch11d

'iftHalf of " the subJects were presented the obJects from the:«;

'"same‘ semant1c_' ategory above . the ' same cha1r.g (rule

—;cond1t1on) v wh11e for the other ha]f the obJects were_f

. termed as. the Cha1rs exper1ment they tr1ed to make he*ib~e“f"“'

gﬁrandomly presented over four cha1rs (random cond1t1on); 'The'f"‘

-ft:; f-'ffsubJects were no;“pnstructed to recal] e1ther by cha1r or: by”

%category It was found that the vrule cond1t1on produced ;

*"_recalled and category c]uster1ng over tr1als : The resu]tsi'
ltaywere also dramat1c when all the 1tems were presented above a_"

h's1ngte cha1r 5urpr1s1ng]y, the s1ng1e chair’ cond1t1on'

gﬁsuperlor performance 1n terms of the average number of 1tems"f‘

7_produced: ;_gyt\good ,recall_”andi’c]usterjng‘ as-’;me{‘pu]e-fy_f



. except that the subJects were
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._cond1t1on vThey”expértmenters remarked thatlt: nsomething";
_ produced excel]ent recal] in most of the studtesv using- the
: V,fcha1rs procedure (p. 134) n genera] the f1nd1ngs suggeste
i,that the. ava1tab1l1ty of retr1eva1 cues‘ fa0111tates reca]l‘
famong the er]le schoo]ed subJects However -1n ‘the absence",f
of a comparabte group: “of nonschoo]ed ch11dren in thts study,ui
‘the conclus1on does not read11y yteld genera]1zatton for the}r

,effeéts of schoo11ng _"f- _ b_fll, ‘;,_. g-r:

[

:7;=vand h1s assoc1ates fot]owed the quest1on 'of»‘retr1eva1 jcuev
'jand hypotheSTZed that verbal cu1ng both at the t1me.Ofp
‘f.Apresentat1on and recall wou1d be more effect1ve 1n produc1ng_g;h

lbettefx recal] ,and category cluster1ng They created ftve“v

o
Lor T . &
o4 2

fﬁfcohdittonS'.in,‘which the verbal cues re]at1ng to ~‘the -

'des1gnated po1nts in t1me dur1ng the exper1ment ATh : f1vef’z
' condtttons of the expertment were\as fo]lows ( ) cu1ng at
‘{both presentat1on and‘DEcaJ} (b): cu1ng at presentat1on ‘but

not 'at recall, '(c)" CUtng_jatv~the t1me of reca]] but notﬁ

e

Based upon the work of:. Tulv1ng and Os]er~(1968)'7co]e"

'ﬁ‘semanttcatly based classes used ear11er werev g1ven atafff“

""fdur1ng presentatton (d)’ no cu1ng ~atfﬁta14{_,fand’ ‘(é). o

| constra1ned reca]t" wh1ch was the same as cond1t1on (a )‘ht,‘

‘gras poss1b1e from a @tven categ &,/ Surpr1stngty, none of the

.cutng con&1t1ons was effec11ve in produc1ng h1gher recal] or;'

'ufvphb‘;ced sl1ght1y htgher _recall “scores. S1m11ar f1nd1ngs@8§

‘were obta1ned w1th the th1rd and s1xth graders in the Un1ted

'*d to necal] as many 1temsu

ter1ng However. "the‘A constra1hed’ reca]] cond1t1onr_“*-

;
Lo



B cond1txons of the adm1n1strat1on of the

e educated subJects 1n Mex1co used ‘seman
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~States. Although the”hexperiment did ot demonstrate the

ut111ty of verbal cuwng for nonschooled ch11dren, -1t was

’ suggest1vef of many th1ngs "a_ number of ways It was

demonstrated that er]]e ch11dren can show a Ievel of memory =

ab1]1t1es s1m1]ar to that " of Amer1cans but under appropr1ate5

JK,_Follow1ng thjs

t...,f_
5

argument Sharp et faJ. (1979) alsq\__i

{rated that less
Jguide .thelr respondtng in a memory task Whentthe'uti1tfyhof~'.
do1ng so was exp11c1t1y demanded by the ’asK at'hand,_ i

.’At th1s po1nt it seems. clear that the;useyofifamjtiar

o

: mater1a1 may no‘ necessar11y guarantee *thei'activation of

cogn1t1vewj?‘ tial of subJects Dasen (1977) remarks that"
h‘1nferene bou ‘fthe7 presence or absence 1‘of certa1n_
coant

tﬁﬁties wou]d be mean1ngfu1’ on]y when: the‘*g
1opéra£i@ﬁ_”a11ed for by a g1ven tasK s called '1nto’ playf_
h‘wtth1nv:a’ g1ven cultura] m111eu _Th embedd1ng of thel
to be tearned mater1als in a context that has s1gn1f1cance

and mean1ng tFOr the, subJects 1s 11Ke1y to enhance recall

ic “information to

performance When the 20 1tems »used ; n: thet prev1oust-e~"

exper1ments were . embedded w1th1n story contexts,‘ the.

non11terate adu]ts cou1d re11ab1y reproduce the .1tems :The’"

main. trend 'emerg1ng from th1s 1set;tof stud1es 1s that L

edUcated subJects do"nOt'.requ1re spec1ally . structured
presentat1ons 'tto‘ ’organize the1rr reca]] They vcan‘f'
spontaneous]y generate organ1zat1onal ,strateg1es 'fo the_'

. to- be remembered mater1als JD the other hand uneducat?d
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,subJects have ~noth‘1earned “to spontaneou1y produce such;p'

tructures under as w1de a set of c1rcumstances Hence;'

':education%related effects‘will appear most’strOngly whenvthe

.taSR*a1lows but does_not.requtre-the subject fto-;apply"hislrﬂ'

semantac Know]edge \\

EXECt]Y such an effect ‘was obta1ned -tn,‘studies by

| :Wagner _in Mex1co (Wagner ‘1974) and in Morocco (Wagneryid.
‘_f1978). In a’ short term memory task us1ng the probe ,recal]l Wv

paradﬁgm, Wagner found that ~the . educated subJects cou1d53g"

'WspontaneOUSJyk_ app]y . mnemon1c Q%strateg1es,ShlbespeCJa]Jy.n

';rehearsa1{i twhich 1ncreased theirb'prtmacyf’:and'“0veraiﬂ

t f'jstudywng process var1ab1es and used tasKs where1n he couldvhf_

“récait” Wagner' was ‘also ‘concerned w1th the problem of lwtffg

‘r,:study memory processes,ysuch as' ser1a1 pos1t1on_ effects
Fo]]ow1ng AtK1nson ‘and Sh1ffr1n s ‘(1958) mode] of memopy-;ﬂf‘
h h1cW/ d1st1ngu1shes A between structura] "and H,contro1t~
’ f”proc sses, Wagner (1978) attempted to study the: 1nf1uence of

fenv1ronmenta1 events such as school1ng and urban1zat1on on W

J 'vMex1co and - Morocco Wagner (1974 1978) provnded ‘ev1dence:

'that schoo]1ng and urban1zat1on may contr1bute 1ndependent1y}*1'7f"'

'ito the development of contro] processes‘ such 'as{ rehearsalj'

'-5 and organ1zat1ona] strateg1es Wagner _(1981) noted‘that7l

Stnuctural features rema1ned 1nvar1ant across ges,' while“

s

* contro] processes deve]oped dramat1ca11y between about 4 to’

f14 years of age in Western school ch11dren

o

deve]opment Ofy_contro1 processes From his stud1es in
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Theninftuence of uthnf environment on--they cognttjve
vvcompetence ‘of'-grade 5 . Brahmin (upper—caste);and Harijan
(tower-castet'chitdren has also been‘documented.in_ a study
1n>‘0rissa,y1ndia'(Das & S1ngha, 1975) . The home env1ronment3v'
ofn"the’.Brahmin- ch11dren'“is conduc1ve ‘for, 1nte11ectua1
jwperformance‘:”tnﬁ Har1Jan fam1]1es there is. a relat1ve ]ack y
:of parenta] 1nterest in ch11dren s educat1on Das & ‘S1ngha‘
rvf(1975) - did n ot f1nd -any d1fference in the"cognittye
;';ab111t1es betweenbpoor Brahm1n and Har1Jan' childrenfthving'

u‘;1n ”anf urban “area. wThe d1sadvantages of :belonging tOQa :

_ QfHar1Jan fam1]y were greatly reduced by .’the_- enriched'

'g:st1mu1at1ons of the urban env1ronment Hence, in. addition to -

bf'_Recogn1t1on Memory

v

'fbschool1ng, an urban env1ronment contr1butes pos1t1ve1y to.
: the development of cogn1t1ve ab111t1es ‘ '
y In add1t1on to short- term recall, Wagner (1978) studied:j
uthe ;1nf]uence 'of p schoo11ng onf recogn1tton . memory.qh
evelopmenta] stud1es of recogn1t1on memory have often been

gcharacter1zed by a 1acK of age related trends in performance

in ﬁ(Brown},'1975) because the recogn1t1on memory task’ does not;

ffféduire the use of mnemon1c strateg1es But* when the
’3 recogn1tton‘ memory task becomes ‘1ncreas1ng1y comp]ex it

"requ1res the use of spec1f1c mnemon1c dev1ces and hence, thef-
'_;age- and educat1on re]ated effects emerge w1th respect to:
h*'performance on th1s tasK | | | o

‘IQh 1nvest1gate th1s hypOtheS1S, Wagner(1978) COnducted%‘

~a study of - recogn1t1on memory us1ng Drxental rug patterns of
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Morocco. :‘Differept '1evels of age, education,  and

:urbanization*'Were' represented ‘in the sample. Traditional

3
1

fQuoran1c scho]ars who are Known for their. rote-memorizing
capac1ty, Moroccan rug sel]ers, and a group of students from
the Un1vers1ty of M1ch1gan were a]so 1nc1uded in the sample

'fHé “main f1nd1ngs of th1s study were: “la) chrono]og1ca1 -age
did not produce any re11ab1e effect (b):schootﬂng produced~
a s1gn1f1cant effect . espec1a11y when there was a 1onger

't1me gap between the st1mu11 seen and the‘ stimuli - to “be.

._recogn1zed , and ,(C) Quoran1c students performed at a 1ower‘

: _level wh11e the Moroccan rug sellers, rura] subJects ~and

Un1vers1ty of M1ch1gan students performed at a htgher ]eve]
Because the rug se]ters and the rural subJects were fam111ar‘
.fw1th :the rugs,, they surpassed other’ groups An recogn1t1on'
‘memoryf;'Quoran1c,scholars, showed ‘poor memory performance

. and _vqitt1e5‘ use’{mof _strateg1es,j because they~ Jacked’

B appropr1ate vschema for~,'spatia11y presented‘f piCtures;

ha]though they may be good memor1zers for encod1ng Quoran1ctA
"_material Th1s study 1s suggest1ve of the‘_fact' that one‘
needs'rto be carefu1 1n genera11z1ng about the avatlab11fty;

h'iof cogn1t1ve sk1lls in d1fferent populat1ons >

In 'genera] Wagner (1978) demonstrated that schoo]1nguf

’ vand urban1zat1on may cons1derab1y 1nf1uence the development
'of control processes in memory,vwh11e leav1ng the cturat’

aspects unaffected It may be noted that Wagner was makingya

, exp11c1t 1nferences about under]y1ng cogn1t1ve processes

‘r.from outcomes on cogn1t1ve tasks, .thtsv ts_ , .problem,_notﬁ
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'dnique to cross-cuTturalv'research .on1y,o bUt: pervades' a
variety of psychological researches.
Memory and Task Contexts |

It has been noted that memory. performance is & funct1on
ot\the nature of st1mul1, and_the manner in wh1ch a task 1is
presented. VCo]e et ‘al. (1971) also foundlihat nohsChoo]ed
er]te \subjects demonstrated ~category '-clusteringb iin.
v‘conStrained’ recall\but'not‘1n free recall s1tuat1ons The
'yuse of standard taxonom1c categor1es - sharply’ de11m1ts - the
nonschoo]ed ch11drenfs' ab111ty to use category c]uster1ng"

:for 1mproved recal] In pucsu1ng th1s hypotheSIS, Scr1bner

7

(1974) dec1ded ’toa’lnvest1gate how these subjects m1ghti .

[ d

.exh1Q1t the ‘use of category structures when they are a]]owed .
’to maKe up the1r owri. taxonom1c categortes Twenty f1ve 1tems
‘were presented to the subJects who were asked to' group the
httems' ustng; their own criteria. ifter the cr1ter1on of
"identicat category sorts ~on two’tconsecdt1ve'-tr1als was
reached,' all the‘7ttems‘were-covered'up; and subjects Were
finSt*octed to reca]lsthe items. The major Findtng “was' that
‘ the lschooled and nonSChootedksubjects made use of their own
grou ings to Qluster recat] (Cole & Scrtbner, - 1977);'
Howeher,: the_ exper1ment did _not‘btake' any precadtton tor
,Anedtr¥112e the effect of pract1ce The findings on]d have

're‘ mean1ngfu1 if groups of schooled and unschoo]edﬂj

subJec s would have been asked to reca]l .the items first
' by a request to group “the obJects 1nto p11es Then

;onej cou d have exam1ned if the_ pattern of .cluster1ng



orand ¢

A

49

exhibited in free ré@a11 was also witnessed in their sorting

 performance.

It has been pointed out that the nature of stimuli and -

the manner  of stimulus presentation. may considérab]y

influence the‘performance differences Between- schooled and

nonechoo1ede populations. . FO}1oWing “ Bruner’'s  (1966)
distinctfon,between enactive, iconic, and eymbo11c.moqes_ of

representing ~experience, it can be,satd that nonschoo led

Children rarely representitheir exper-iences .in a- symbolic

mode, wht]e'tne schooled children often dO'so. Stevenson et
al. (1978),eXp10red this'i55ue by uSing'different,jtypes of

memory. and_ cognitivé tasks on the assumptton"that

v‘env1ronment and schoo]1ng wou]d have d1fferent1a1 effects on
~memory and cogn1t1on dependJng_-uppn‘ the mode in which

kstimu]i are presented. In their"reSearch with' Peruvtan

ch11dren 'Stevenson et al. (1978) preSented memory tasks in
verba] p1ctor1al, and enactive modes, while cognitive tasks -

were g1ven' in concrete and abstract versions. The

'expectat1on that the ve#s1on of the. tasK would interact with
' echool1ng rece1ved 11tt]e support. Schoo]ed ch11dren'

_outperformed théir unschooled counterparts on all the tasks

regardless of the mode offpreéentation 'Stevenson et al.

(1978) distingﬂished three-aepect§“of performance affected

by - attendance at school 1evel of performance on memory and

,cogn1t1ve tasks, var1ab111ty within groups of ch11dren ~ and

d1fferent1at1on of performance w1th1n the ch11d School1ng_

‘had the effect of reduc1ng d1fferences- among children in

|
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S,

tasks dependent on. short-term memory, ability to follow
instructions, and ability to analyZe visual details. Several
other researchers bhave alsb substantiatedb the bositiye
vinftuence of'education,on short-term memory (Wagner, 1974),
-and abi]tty to follow instructions (Scribner & Cole, 1978a).
The study by Scribner and Co]e (t978a) on the Vai ltteratesh*

in L1ber1a also reported that the Vai scrtpt was assbctated

- with 1mproved ability to follow 1nstruct1ons and ana]yze ‘the

detatls of  speech. ,In ,account1ng for the effec}s of
schoo]ing} Stevenson et al. (1978) also: gave a similar
tinterpretation. They noted that the format didactic' setting
of the schobl~he1ps children learn certain specific skills
~~such as'attending to and carrying out instructibns,‘encodtng
exper iences intd.wordsyband decoding pibtoria]ty represented
stimuli. o | |
The presence bf a substantial amount of Within—grpup
variability for a nUmber ot éemory'and eognitfve atasks: in
Stevenson s study raises ser1ous quest1ons about the concept
of generaltzed structure of ab111t1es that are app11cab1e to’

all ch11dren attendtng school. Schoo]1ng did not neutra]1ze.

" the effects of’env1ronmenta1 differences. The‘ch11dren From -

rural and urban env1ronments, and from d1ffer1ng cultures

"and soc1a1 ctasses benef1ted from attend1ng school, so that

the preex1st1ng d1fferences between groups were not wiped
: Qut‘by school1ng. It may be noted that thts study 1nc1uded 5
and 6 year olds; some of the 6 year-olds attended school “for

only one year, which may not be enough to show'=the ’effectsba
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‘oft schooling. Greenfield, in her critique of Stevenson's

research remarks that the effect of one year of schooling. -

might be Timited to two areasf.the tendency to complete a
test, and visual ana]ys1s and reproduct1on Thus, while soTe.
studies show the effect of school1ng on memory and relafed
processes, it seems that a minimum .number of years of

schoo]1ng may be necessary for the effect to be significant.

: Response to Verba] -Logical Prob]ems

Whether or not'1ndustr1al1zed and ‘traditionai peop]e u

share the same. bps1c pattern of ‘logical processes has become:
a matter of oonE1derab1e concern sfon'.the cross- cultural

.1nyest1gators. '.Followwng | Levy-Bruhl’s . (1966)

oharacterization%of‘the primttive mentaljty as‘tpretogioat‘,

this iSsue’ktooR a,‘spectfio forh‘of.eXamining whether the

" processes of in erence in verbal thinking 's\ universa1

across .cU]tures 'A number of cross- cu]tura] psycholog1sts

have made'usev f sy]]og1sms and” other forms of ~ formal

1ogioa]vprobl s toynnvest1gate the verba]-logical processes

of the *traditiional’ and Western people. °

| .ﬁesearch kcarried out'hy Luria (1971) w1th the peasants
!of Céntré] Asi ,indioatesadthat re]at1ve]y low‘ levels _of"
'.edocation ”can influence ,subjects’ 'mode_‘of'responding'tofe
verbat-]ogica] probTems.'Inspired by ;VygotsKY’s theory: of .
cognttive‘ :deye1opment\\ thet' characteristics of comp1exh
.intetlectual } operations - are | determined ~'{by the‘

< s . o, g .
soc1o-h1stor1cal experiences, Lur1a sought to 1nvest1gate

the 1nf1uence1 of m1n1ma1 l1teracy° tra1n1ng on solving .
S % ‘ AR o
| . A
f

re

R gy
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- verbal-]ogitaf probiems. Reﬁérkable differences in the
per formance level” of gnqupsAWith hinimal ]itéracyltraining
" versus those wiﬁh‘ﬁo traihing af'all led Luria to believe
 that even' low  levels of,feducafioh will change ,the.
fﬁndamenta] Qtructure of cognitinﬁprocésses; The positive.
}nf]uenée of ‘eduéation on syliogistic-reasoning has also
been documenfed_iﬁ seyenéﬂ studfeé KCole et al., 1971;
Fobih, 1979, Luria, 1976;. Scfﬁbner,, 1975; Sharpfét al.,
1979). When ‘the pattern'of dueétioning was changéd so that
| nbnsghoo]ed elders were asked to judge * the validity of
'logiéql conclusions in a grOUp dis¢ussiop settfng, they had
relatively. less difficulty (Cole et al., 1971). When the
‘iljiferaté adults were asked v,{ndividﬁél1yv fo draw
lconélusions from . stated“‘premises, their\ per formance
Eharactéhistics were similar to that observed by Lufia
(1971). " / |
‘The conéiétency.of findingsvrelated to performance.'on
the Sy]logist{cf Reasoﬁihg Test is ihpressive. However,‘thé
4basis for the'performahce superiqrity’of schooled 7children}
is- by no means clear.' FoT1owing Luria’s research'-and'
lvygotskyﬂs thedry of menta] processes, it appeérs reasonable
to believe thaf thehé.'woula be :ai 1arge‘ amount of
JBetweeq;cultUre variation iin sy]]ogistié_ performance, as
:different ‘éultures provide diffefehﬁiqohditions of soc}a]hh
and ;PracticalH activity' to its indf&idual members. ’The
striking vsimi]arify in both qualitative and quantiﬁatﬁve7
::results obtainéd with nqn]iteraté pe;plé vacrqés differen{

R
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. thought processes of nonliterate populations in‘-other
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cultures suggests that it is not the specific ‘cultura]

experiences per se, but'the expoSure.to forma educational
experience, which is crucial for so]ving verbal-logical
brob]emsi }It should be noted here that the performance
characteristics of Centra} ‘Asian peasants, or Mexican or

Liberian noﬁ%iterates may not be universal, and caution must

be exercised in drawing similar conclusions regarding the:

4

cultures. _

In anothefv study, Fobih (1878) argues that that it is
not yéchoo1ingv per bse, but the quélify ‘of educational
experience which 1is fimportant for so(&ing verbal-logical
tasks. Does fﬁié imply that thé nonliterate people do not
reason Iégicaliy? Even minimal fami]iar{ty with dai1y 1ife

situations of the traditfonal people makés such a hypothesis

experience and accomodate to the environmental demands: in a

manher_,that is necessary for their survival. Assuming that

the verbaf-logical‘ process is a fundamental aspect ofﬂ;f
_cognition (Luria, 1971), it is hard to reconcile to the fact

that this process can undergo a radical changeias aiyresuit”

s

’Zof‘iny 6-12 months of literacy training. ) ‘
Would this then be due to the fact that = the

nonliterates are nofrbébrenuinrlpéical reasoning, but'theyb

fail tOvappr their logical sKills to verbal materials?
A1lthough, this  hypothesis seems to'be‘reasonableg it does

not explain‘fully‘the inférﬁor per formance of illiterates.

4
>
-2

untenable, * anthey'do‘sKi11fu11y assimilate their commUnity-;~
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The ana]ysts‘of the protocols of some illiterate subjects
indicates that they were capable of inferentia]Lreasoning in
the verbal .mode. The problem, however, was that their
reasoning process was 1arge1y shaped by their own persona]
ncrmative, Rnow]edge, ‘rather than the verbal-logical
relations existing within the problem. I1literates do not

treat the prob]ems n the same manner as the experimenter

expects them to~\qb/ Rather they bring "in their past .

experiences, which dictate their answer to a problem. In
other words,  they do not treat the tproblem' as a
se]f*contained 1ogica1 unit, which needs to be answered only

in the- ccnteXt of the information presented within -the

N problem.: Therefore, the source of difficulty may not be in

terms of logiocal reason1ng, but rather 1n not- being ab]e to

carry on a context-independent form of thinking. If the

| roblem can be posed in a. manner that they would be w1111ng

‘a:

’Ré-ﬁﬁé%§,1t as a logical unit, they wou ld probabﬂy show the
e Jogic 'y)as do schoo1ed sub jects.

BecaUSe schoo1ed children have acquired a fcrmalized
hngu1st1c system their response to verba]-]og1ca1 problems

W

‘ts no. 1onger determ1ned by the particular contents of the

VFprob1em,f but by the verbal- 1og1ca1 relations of the'

]prdb]em—premises Unlike 1111terates, schoo]ed chlldren g1ve

justtfications for their answers with reference to the

information contained in the'prcblem. Scribner (1976) terms

these answers . theoretic’, as  opposed to 'empiric’

; ‘ . C s ’ .
responses, which are based on information external to the



B ‘»bolor If the subJect 1s a schoo1ed ch11d he may have_ readv B

e about the color of the‘bears 1n Vlad1vostok " So an elaborate'

s grow there or, not°f A subJect may respond "yes", and JUSt,fY/

- example,_con51der the sy]log1sm ""Wherever‘_it snows,svthe;y.

problem, and in most -cases dictated by subjects” -past-

experiences. - e

"HOwever tt 1s d1fftcu1t to. separatev ftheoretic" andr

\\

emp1r1c h responses for

all types of _sy]log1sms “For-:’

color dof the bears 1s.wh1te» 1t snows in® V]ad1vostok what‘f~'°”

wh1te and when asked for Just1f1cat1on,_says because Tt
| 'snows Does th1s 1mp1y that the subJect gave ' theoret1c3a
j;response?'flt may as we]l be that the subJect der1ved thef

f‘solutwon from h1s past Know]edge' He may,ihave heard aboutﬁ';

the CO10r Of the bears i Vladiyostok- from one of h1s/b

- colors are the beaPS. thére°" Suppose fa ‘subJect responds”;.d.b'

"fr1ends,zor may have reasoned that snow would be ;atl' oveh'_fV o

jthe body of 'the bear g1v1ng an apparent sense of w\?tea5f;

'wfllform of verba] expos1t1on wou]d be ‘necessary before.ta

;assessment 'f;. 11ngu1st1c,j sk1lls rather than ]Og]ga]
Cons1der another “”ﬁmpjé'i Cotton grows where 1t thwra

v ?and humtd in the v111age it 15’hot and humid; does cottbn e
T s

_alhxs answer by say1ng because 1t 1s hot and hum1d W DOesrfit,'

“.@gresponse cou]d be Judged ’theoret1c ,»1n wh1ch case thoset

'_WacK1ng fac111ty in: verbal eXpress1on 11Ke tpe 1111terates

w1and nonschoo]ed - wou]d be at a d1sadvantage Then the

Ry
. i i

dfsy]]og1st1c 'reason1ng tasK wou]d taKe ”th form of 'an~;

P

. . ¥
ey



L problem woutd be one; where1n N

Tt
(&)

‘verbal expos1t1on, it is d1ff1cu1t to Judge 1f ‘the, sub”‘
was engaged 1n a process of verbal-]og1ca1 deduct1on

poss1b1e that 'the subject may haVe g1ven th1s response

LA

purely on the bas1s of h1s personal know]edge about what’
shou]d be~ithef-r1ght temperature for cotton to grow Thus,g

"for‘aT1 types of syllog1sms, 1t 1s not -atwaysu_posswble :to‘v

maKe 'a‘ c]ear d1st1nct1on between ’theoret1c and ‘empiric’

responses a]though such a d1st1nct1on mlght be treiatiyetyu -

56

| represent a theoret1c or empiric response7 From thts short

'easy/ for class1ca] sy]]og1sms _f the type | Atl"men'are.

mortal :all K1ngs are men, are:_hey morta]”“

A perfect theoret1o fr sponse,ftb,,a verbal-logicat7"

t and minor premvses bacK to- t‘e exper1menter and states the

conclus1on w1th an add1t1ona1 ,comment, ’“because you sa1d

. so, Prev1ou5' 1nvest1gat1ov ‘(Luria,71976 Scrtbner, 1977)

éd ch1ldren have, d1ff1culty

1nd1cate that ~many nonschoo”

repeat1ng sy]]og1sms Tth 7af fa11ure to g1ve a theoret1c e

response may 1nd1cate SUbJ

prem1ses fjn' memory, rather than an: 1nab111ty to respond to

the 1og1ca1 re]at1ons w1th1n the prem1ses ‘ That why aA'

sem1 exper1menta] and sem1-1nterv1ew format of adm1n1ster1ng

]1terature

o4

fThe, ana1ysts';of ,some reca]l proto@ols oF'JRUSstansn"

y 8

tbeasants (Lur1a 1976) suggests that there was constdepable;o

i

d1sagreement between the exper1menter and thex subgect W1th:ff T

’);4"

he subJect repeats the maJor’

N

cts!, 1nab111ty Cto retatn the :

'fkf——the syl4eg1st1c problems has always been emphas1zed ‘fthe_ o



’ Q&m

. i
o i

regard'tO‘what‘ should -be ‘accepted ,as_ truth Whi]etlthe"
o eXperinenter"1ns1sts on a verba]-]og1ca1 1nference re]ated’

‘to the prem1se re]at1ons _'the"»subject .be11eves that‘
p o _

e concﬂusiOns'_shouid ‘be ' based on his practical'knowledge'of.55

£

| 'tthe'woridr R09¢f%‘(1981) remarks, "The. subJect 1ns1sts that

ol

W'_the‘-truth shou]d be based on f1rst hand Know]edge, or . .

o

o perhaps on - the word of a. re]1ab1e, exper1enced person ‘bHe

'obv1ous1y doeS"notf 1nc1ude the exper1menter 1? the latter

- 'category, e1ther because the exper1menter does not cla1m to?

- uﬁahave had the exper1ence h1mse1f of ver1fy1ng the Color of'y1u

the’bears or because the exper1menter 1s not cons1dered .an

‘author1ty“(p 254)
Q: Let us. now turn to the problem wh1ch .asked about Tthe'v

tCO]OP ot thé' beaPS in the ‘fab north When a subJect wasrw‘”

o probed w1th regard to h1s 3ust1%1cat1on for the answer~ _he”

y't;refused to cooperate w1th the exper1menter in the@process of.

: verba]-log1ca1 deduct1on by replywng "What the cock Knows,lilltyb}ﬁfﬁ
'Jhow to do, he does What I Know I say,iand nothwng“bey%ndiutfbt' |
lthatt",Suchwla\}conversat1on reflects fa' gap between: thet"x
°subject’-and‘ the exper1menter and 1nd1cates the subJect"
':unw1111ngness to accept the exper1menter 'as_‘a~A‘author1tyv.
‘Rogoff (1981) al?o c1tes a - persona] commun1cat1on by!u\
vTr1and1s, where ‘1t{ is po1nted ,out that "the‘ peasants
_rep11es may also; ref]ect ‘a confl1ct between Ru351ans andy -
- Centra1 As1ans, who were conquered by Russ1ans (p 254)

»Thls type"of reiponse pattern may not be w1tnessed 1n all _ny”

VI-cOIturesﬂ and ther fore caut1on should be excerc1sed

o

( O : PO . -l




vuyth1nk1ng

ss1mu1taneous and success1ve cod1ng processes° v Althoughw;f
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_1nterpret1ng these reca]] protocols as evidence - of  poor

”».

averba]-]og1ca1 , reason1ng | abiTity | Luhia' himself aTso

"observed the exce]]ent inferencing sk111s of illiterates in

prob]ems -re]ated:‘to,the'pract1cal ]1fe,s1tuat1ons in the1r

comunity. e

O]son _(1977b) commented on what should be taken as

ev1dence of logical th1nk1n@ If 1og1ca1 th1nk1ng refers ‘to

.‘L draw1ng . conc]us1ons from-istated prem1ses in’vai manner
y‘f“fgcongruent w1th exper1menter s expectat1ons,i then Judgments‘
5based ~on subJects persona] normat1ve Know]edge wou]d be an
xﬂi evwdence of 1llog1ca1 reason1ng On the . other hand it
;1og1ca1 reason1ng _ié_ def1ned as¢fapp1y1ng certa1n mentat
'a{“operat1ons on %he prem1ses " they have been persona]lyz'
d,nterpreted then 1mportat1on ofopersonal exper1ence to draw y7

faf conclus1on'kshou]d vbe: eva1uated -as .perfect f;logjcat

What processes are 1nvo]ved 1n sy]]og1st1c reasoning°

‘-How does performance on verbal-]og1ca1 problems re]ate to -

--cross-cultura1 1nvest1gators have 1dent1f1ed the sources of

v

'd1ff1cuﬂty For the» poorer performance'ihof .vnonschootedh;
1subJects, they have not exp1a1ned the mechan1sms under1y1ng -

'1 erba] 1og1ca1 performance 'vIn so]vxng sy]logﬂsms, the‘-»’b"

é*f

subject encodes ‘the’ 11ngunst1c 1nformat1on of the prob]em

‘;f1nto a menta] representat1on wh1ch 1s then fo]]owed by

- attempt bto; draw ,-1nferences ‘from th1sv representabtonrl

| _(Fa]magne,_1975) Thus the f1rst stage 1nvo]ves encod1ng of ,

e
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N

the \prob]em' oremises, ‘and:‘the ‘second one consists - of
'apply1ng a"mental operat1on on. the ‘encodedrinformation :

(Evans, 1972)7 For a correct solut1on “the encoding of':the s

11ngu1stic‘*1nformat1on involves - an 1nterna1izationQOf~the

‘4,ﬁact that the prem1ses be]ong together, fnot ‘as ‘entities:
swh1ch "are 1ndependent of " each other :’So far. _as"the'
' i11nguwst1c analy1s of the syntact1c nature of - the problems_

7are concerned 1t conforms c1ose1y to the charaoter1st1cs of

success1ve process1ng (Das, Cumm1ns, K1rby, & darman 1979)

However the subJect redp1red not on]y to exam1ne the'
hprem1ses, but also to. attend to the relat1onsh1ps that ex1st -

among - ‘them .1h vorder to make a va11d 1nference Hence,*the‘

AtasK demands re]at1ona1 th1nK1ng,‘wh1ch is a character1st1c

)

: _ofﬁs1mu]taneous process1ng e o _
B1cKersteth “and. . Das (1981) inoted"ﬂj"Bothv"Spatial'

, l‘arrangement of -the_ premwses and their. linguisttc‘ana1ysis,'5

-»are necessary For. correct SO]UtJOh; The metacogn1t1ve

.

':processes ; wh1ch 'subsume v these ,:are. s1mu1taneous .and?'
jsuccess1ve the"two\ bas1c cod1ngv‘brocesses, wh1ch “e:f‘
';;pos1ted by Lur1a (1966),‘and operat1ona11zed by Das and h1st L
ﬂstudents ' (p72),_hbconsjstent f,wwth?::the1r ' pred1Ct?On},bt.
'»1rBicKersteth t~?5d iDa}di11§81);_obseryéd'?that‘ bothytcodﬁng“h_v:f
'processes were essent1a1 forf;soTying syllog1sms;:jThetrtrh
' “f;::f1nd1ng 5f@a3‘y also supported by dohnson La1rd’ ;'t1é78)

“v;observat1on that sy]]og1st1c reason1ng requ1res both spatia]‘

'”5ndtﬂ 11ngu1st1c processes However _as po1nted out by

*”TﬁB1cKePSteth & Das (198t) the 1nvo]vement of both processes..

5. B



o
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depends: to.a  large extent on the 1eve1 of educational

60 .

”‘_eXperience.of7the‘samp1e.

- Discussion of the MaJor F1nd1ngs

.
In ‘thewr _ethnograph1c analys1s of the er]]e cu]ture,u

RGay«and Cole (1967) Femark that in erlle culture there is

"gno argument over the facts of the case, and it is not.

‘;unecessary that a po1nt be 1og1ca11y sound -An' argument is

fwon when‘ 1t is unanswered However , ‘one can argue that the

bsame a]so happens in Western culture Labov (1970) even goes

t }the extent _OFrjsaYJng ‘that' 1n many ways worK1ng classff“

"'speakers are more 'effect1ve ‘narrators,~ reasoners, and

'hdebatersf than many m1dd1e c]ass speaKers,‘who tempor1ze,

qua11fy and 1ose the1r arguments.in',a 'mass of 1rre1evant

ol

'fdeta1]"h (p{ 164) . : 0bv1ous1y, here Labov has made eXp11c1t' '

) freferenoe to the m1dd1e class speakers in Western ,cultures

'uWestern researchers4xmay ThbT always be able to detect the‘t
‘F1OQ1Ca1 course of thought prooesses in trad1t1ona1 soc1et1e5f

N 'because of the1r unfam111ar1ty w1th the cu]tura] contexts.in

wh1ch the commun1cat1ons of.. the pr1m1t1ve peop]e take p]ace ,t
\<4

Ccole et. (1971) were aware of this problem wh1le mak1ng‘ o

\}n ethnograph1c analys1s of the er]]e cu]ture

;The." contexts | 1n wh1ch juneducated and,njiliterate):

subJects app]y the1r problem-solv1ng~. strategies " are
_d1fferent from the' ones for educated subJects The'tasks‘f

fg1ven to nonschooled subJects need to be 'ecolog1caly ‘valid -

beforem any mean1ngfu1 1nferences can be drawn about the1

'w
ogn1t1ve character1st1os from the1r performance
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tasks The use ofvfamiliar stimuli, considered to be a basic.

‘ m1n1mum does not necessarily prov1de a context wh1ch wou]d

,actwvate the ‘use oF appPOprnatﬁ strateg1es in the uneducated

subJects ~An uneducated boy who can reca]] the names of all

'“hts fe]towfv11]age 's, can sort the‘ leaves from vines and .

'trees and can g1ve an account of a]] the happen1ngs in h1s

-v111age for the last decage' fails to recall twenty fam111ar1‘

“1tems ~in . the expertmentat‘ sttuation. It . may be quite.

possibie that*he 1syab1e ~to adopt strateg1es 'in so]v1ng

.pbobjems,~:but' fails to see the appl1cab1]1ty of those same

istratebtes in the expebimenta] tasks. In sorting, and free

reca117 tasks{'uAmerican*schqu children reftect'ambtmplictt.
vrecogn1t1on of ;the_“eXpeniménter’s demand  for ,stétic‘

otaxonom1c categor1es,,’wht1e the nonschooled. erlle,'and'

'Mex1can ch11dren fa11 to recogntze what is requ1red of them

.When the to be 1earned items are embedded in story contexts[

N

.the erl]e 1111terate adu]ts and nonschooted ch1ldren ’show

eV1dence of better recal] and h1gher c]uster1ng Dur1ng)the‘

"'Vconstra1ned reca]] s1tuat1on where the ut111ty of .us1ng |

‘,semant1c'_1nformat1on 1sobu11t‘1nto the tasks,‘1ess educated' =

| dfﬁybjects“alsof}pfotit’ From,lKnowledge..of" the Category’

1Structure{

| The genera] iéSue'hereE ';i retated d1st1nct1on

between performance" and - competence E@sed .on Flave]] s’

",(1970)-.dtstinction ,fbetween’.~ product1on _‘and‘ fmed1at1on

fﬁéfdef1c1ency, croSS*cUltuhaiw'researchers heve suggested that

-

= productton def1c1ency may be an appropr1ate way . .

T
A &_“'3‘,4: :




/
-
T/

/ 62

‘.“ ‘ - £ o »
the lowér_memory performance of certain groups, especially

nonschooled and illiterate people (Cole’&'Scribner, 1977).

The term 'production dé?ﬁciency’ has also beenlyused to

characterize the performance: of the educable mentally

retarded children (BroWnJ 19777 .- Obviously there should  be
some way to distinguish the'performance of educabTe'menta11y
retarded chi ldren and that 'of nonschooled Liberian and
Mexicah;children. Wagner (19815‘notes that the_deftciencytto
produce strategic behavior‘may be of a superficial nature or

may require constant intervention. for maintenance of

1hehavior.,._Uneducate‘d‘subjec\tsexhib'ita kind of 'production

defictency’ which' can be. easily and permanently overcome

through‘training, task reformulation, and contextual change

(Wagner, 1981).

Bes1des' stimulus- familiarity and ~ the ‘ecological

va11d1ty of the: tasks, the _]anguage in wh1ch test1ng is

' carr1ed out ‘and the specific nature of instruct ion -alsoh'

deserve considerab1e ,attention. In the1r.research in Peru,

’ Steyenson et al. (1978)Jtested'0uechua chi]drenlﬂin ,Spanish'

'-Which' was 'a, éecond 1anguage Tfor them _The klanguage .

'd1fference ra1sed a potent1al alternat1ve hypothesis for

' 1nterpret1ng the performance d1fferences between Quechua ‘and

Mest1zo cu]ture on tasKs where language sK1lls were most«

v cr1t1ca1 Furthermore, the speCific way, the 1nstruct1on&_\

fare g1ven, cons1derab1y 1nf1uences the response patterns 'of
{ff,; the educated .subJects,vwh11e its effect is minimal for the

wvuneducated groupr.$harp etfa]:'{1979),’and Scribner and Cole
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t1978a) found that education promotes .sensitiVity to

following . instructions.v In ‘cases where the task is
structureed and ‘tells’ the subject what to do, less educated

subJects perform considerably better If the tasK is open

ended, an uneducated person is not able to determine which -

of the ‘available competencies to use. However, this

‘explanat1on is true on]y for -1aboratory- based tasks. It may

not be true for ' the intellectual performance of uneducated

subjects in general. Tasks_lperta1n1ng to  the real life

‘experienCes of = uneducated sub jects may requir€ . less.
task-structure to call for ‘the appropriate cognitive
‘ operat1ons | @?
Researchers have a]ways tried t0; take care of the

. prob]em of samplwng bias in the se\ect1on of schooled and-
runschooled children. Students at the ‘secondary " level of
education have surViVed 7 to8 years- of schodTing and are

thus more intelligent compared ©to  their '1unscheoled'

aQe.mates Hence the results of compar1ng these two’ samples
: wou]d ref]ect a confound1ng effect of school1ng and teve]s
of 1nte111gence It isv des1rab1e th estab11sh ‘through
scciodemographic 5urvey~that'in a barticutara enVironmental
.set: up, IQ was  not p]ay1ng any role in the select1on of
children for schcolingq Sharp. et .al. (1979) conducted a
soctodemegnaphic sunVey and triedftojdetehmine the effect of
lQ'on the grade level of subject' by vregression “analyse€s.
‘The1r IQ measure was s1mp1y based on a subscale of ‘the WAIS,

which was: agaln not standard1zed
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~The years of schooling may not be~.a good measure “of
: ncomptex 'ewperiences \that occur in school. It is not thes'
schoo11ng per se- that.actwvates cognitive sKil]s;' but the
activities that ch11dren undergo when in school. Pol1nac and
Jahn (1976) carrjed a study »oh taxonomic c1ustering
behaviors of Ugandan children in publtc ‘and ‘religﬁoust
schools. The‘retigious school'required- children to recite
1ong- prayersn and was thus foster1ng a schema for encod1ng
and retrieving verbal mater1a1 The outcome of the study was
that the re11g1ous sch001 .children exhibited c]uster1ng and
hjgher'reca11 wh11e 11ttle c]uster1ng was ‘evidenced in the
\recall protocol of children in other schools ther studies
of religious schools (Wagner, 1978; Scribner & cole, V1978at
tdidd’not find_such an ejfect. However, the research evidence
suggests‘that‘there'is a need-to_studyi schoot ecology and
_the'_acttvities taktng place in the school in ordernto‘
examine the effects of schooling.t‘Wh{1e ‘most . of vthe
researches in"the field ‘suggesty‘that eschoo1ihg affects
certain‘types of cognitivev 5kills in -specificA ways, one
'needs' to look at the processes of schoolinglitself in'order‘
to fu]ly understand its mechan1sms of 1nf]uence
'é,J:'ASV. pointed = out earlier, in  general schooling
,fac1]1tates aspects of ch11dren s .cognitive growth thnough
certain mechan1sms such ‘as help1ng ch;]dren to th1nk in a
: ontext—1ndependent manner, and emphas1z1ng a verba1 mode of‘

~instruction. The school also emphas1zes the need to search

_'for'genera1 rules in order to coord1natevspeC1f1c instances



»does schoo]1ng

?deve]ops mental} .capacities : whﬁch have, . widespriead

of learn1ng 1nto an 1ntegrated system of th1nK1ng (Scribner

& Cole, 1978a). Bes1des, schoo]1ng also séems to Fac111t te

‘specific task—te]ated ‘strategiesb like ability to fo]low

instructions, analyzing visual detai]s, rehearsal strategiesmg
for memory’, and so on.

There have been some c]a1ms that one of the reasons for
all these 1mpacts of schoo]1ng on cogn1t1ve procesSes 11es
in ‘1ts emphasis on a 'wr1tten form of 1anguage Wr1tten_
language provioes new ~modes of thought to the schooled
childhen,;‘and“this may account for their super1or1ty over
nonschooled ch11dren4 w1th respect to‘ cognjt1ve ~ test
pergggmance. The new adu]t 11terates-WhO-have gone_throuéh
Eecent 1iteracy programs ' throughout the world have also.
acqutred simi]ar sKills‘ 1n‘ wr1t1ng, which may aljso

facrﬂttate their cogn1t1ve processes in the same manner |as

(—-n‘

D. Cognitive Consequenqesvof Literacy - S e

. A variety of claims have "been " made "about the

.relat1onsh1p between 11teracy and cognitive competence ‘The“'

two dom1nant perspect1ves guiding th1s area of research are

,‘toerspective and the ’practice’ perspectiVe.

\

Yabeled by scribner & Cole (1978a) as the deve]opment7]’
The developmental perspective suggests that 11ter cy '

intetlectual.‘consequences; whtTe the pract1ce perspect

proposes that literacy only helps deye]op certain spec1fic
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cognitiVevsKills which m?y or may not be important for
fpnctioning within socieﬁy in general.
DeVe]opmen?a]“Perspective

“_Gfeenfie1d (&S72) argues that writtén speech is at a
higher level of abstraction than oral speech which is a
contextjdependent language. Written language requires that
meaningASe made clear, indépendent ‘of the ~immediate 'and/
concrete reference. Written language provides the meéns;for"
>decontextualizéd abstract‘thfnking. | “_

‘i fhe " invention of litéra¢y- had préfound ,cbghitive
gffectsxon'the,course;Qf'hUmah histbry. GbQAy'&‘Watt (1968)
suggest‘ that the mastery of phonefic writing‘system‘in'
Greece in the early years of}humahrﬁistory was instrumental
er' th?: emergence’ Qf two new‘forﬁs‘ofvhuman intellectual
Vendeévoﬁr: the origin of.history’a§ distinct fEOm myth and
the founding of formal logic. The characteristics of wpittéh
language facf1itatéd'the‘development of ana1ytica1vmodes - of
_ thdugﬁtf With_fhe‘he1p of writtenlrecords the'ihporfance of
6emory also decreased. The‘potehtia]igj§s 6f,th¢: a]phabétic
script as a new instruéent of comm&niqation'affeqtg@.the'
whole range of human activities, po11f1¢a]; economfc; 1ega1;,
ahd/]ﬁeligious. With the invention‘of~Wr{{ing, came the need
to beme@ber’ infofmatiqn word- for -word 'and then cheéking
- recall against ﬁhé‘ written _hécord§. Examination of
,incohéistencies'in statements became possible wheh writﬁen

records replaced the oral accounts, and Geek citizens became

more conscious, comparative, and analytical of historical
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‘and theological accounts. The d1ff1cu1t1es in 'planhing

future course of action was great]y reduced. L1terate modes

of thought opened up new avenues for human 1nte11ect and for.

the transmission of Kknowledge from one generat1$n to

another.

In consideringvthe intel]ectua1 effects of literacy, a

'distinction must be made between its effect on societies and

on the individual? Literacy,'undgubtegny contributes to the

.advancement of societies. But how does the' eXposure- to
reading and writing experiences ihfluence the ihtel]ectda]

‘capacities of an individual? ‘Lphiafs work (1971) on

illiterate peasants in Cehtra]:Asia suggests that the mental

operations of‘i]]iterafe"vi11agers- were confined to  the

‘immediate, the concrete, and the practical, and had little
reference to abstract and. categorica]l associjations. Their
responses to syllogisms which call for decontextua11zed

experiences were ‘guided merely by - their real life

experiences. They attehded.to.the particularocontehts of the-
problem and not to the verbéi-logiéa] relations exfsting~'

»vw1th1n the problem. S1m11ar findings have also been reported'

by Cole et al. (1971) in their research on L]lnterate ‘and
1iterate adults in L1ber1a Greenf1eld (1966) Eemarks:
"11ngu1st1c contexts can be turned ups1de down more easily

than real one;. Once thought is freed from concrete

situat1on the way is clear for symbolic manipulatioh.}. in

'which ‘the real becomes but a set of possible” (p.175).
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O]son (1976, 1977a,b) bel1eves that i tersicy ‘and

s 4

\\\\

v educat1on enhance cogn1t1ve growth. The mastery of logical
functions is ltnked to ltteracy.&ﬁccording to Olson,‘manyiof
the cognitive changes observed in the~ear1yvschool years ere
due to familiarity gained with literacy at that stage. |

Writing experiences are considered to have a profound

- effect on the ﬁthoughts of those who wuse this tool,
transforming not on]y.their written thinking,'but also their
treatment of oral language by transfer of ltterate‘mode of
thought. Scribner & Cote (1%78a) charactehtze the viewpoints
of Greenfield, - Brunef, &iend Olson 'as representing a

"deve lopmental perspecttvef,Afdeftning'characteristic‘of the
Sph W - .

-

developmenta1 berspeCtive~?is ‘that it specifies literacy’s
effects as the emergence of abstract thinKinglland‘ logical
operat1ons rather, thanf spec1f1c sKtT]s - Scribner & Cole
criticize this perspecb1ve on two grounds ta) it "does not
d1st1ngu1sh between pthe 1nte]lectua] effects produced by
schooled and nonschoo,ed 11teracy, (b)' itﬁ assumes that
literacy is 11Ke1y t have the same. psycholog1cal
consequences 1n a]] cultures 1rrespect1ve of the context -of ’
its use- and the soc1a1 1nst1tut1ons in:which it is embedded
Practice Perspect1ve Lo : ‘ o \ )
| Scribner and Co]e‘ (t@7sehb, 1981) 'tested for. the -
ntellectudl effects of Ttteracy ‘apart from that of
chooling They were pr1mar11y 1nterested 1n a funct1ona1

nalysis of ]1teracy They remark: e the assumptjon that

y1og1ca11ty is in the text and the text is in the school can's

-




:ffand some - in Enq§1sh EngJ1sh thev oﬁf1c1a] 'nat1onaT;'”‘
iylanguage and 15 Tearned 1n Western type schoo]s Arab1c 1s }r ;~V:‘
ﬁithe re11g1ous scr1pt and is Tearned 1n trad1txona3 Quran1c v
’°schoolsﬂ emphas1z1ng the rote memor1zat1on or: read1ng aToud' ’

;iof passages from reT1gwous books w1thout comprehend1ng the1ri;y

# p. 24)

. ) ) . .
b . S . A "('.

}/Tead “to ser1ous underest1mat1on of the cogn1t1we sK1TTs
| *1nvoTved 1n nonschooT non- essay wr1t1ng,.and rec1proca1]y[ N
tof an overest1mat1on of the 1nte11ectua1 sk1115 that the

]essay1st text 'necessar1Ty enta1Ts (Scrlbner &~Co]eﬁv1978b,Tv

R SR R
D F G
-

i o LT : (]

Scr1bner & CoTe exam1ned the 1nte1f§ctua1 actrv1t1es of’afg:-
'”1V‘ peop]e on the northwest coast of L1ber1a The Va1 beTongtt‘
o to a- traﬁ1t1ona] nonschopT go1ng socxety w1th an 1nd1geneous&'

ﬁirwr1t1ng system Some Va1 1nd1v1dua15 are Txterate 1n Arab1c;’T

%

’"‘ mean1ngv Va1 scr1pt 1s used for the maJor1ty of persZyaT and,p,

',pub11c needs 1n v1]1ages

i

The 'nonschooled Va1‘ 11terates‘ and non11terates were',f;t'*"?

'-fcompared for the1r pemformance on cTassrf1cat1on and verbaT;

LR

:reasonlng tasks‘ wh1ch thought to, be' part1cu1ar1y s
“'vffsens1t1ve to SChooT based Tearn1TS Va1 T1terates were Chot

‘Ts1gn1f1cant1y d1fferent from non11terat s on a of these B
‘ 5 ”’y |

&

°v.mea3ures' So the authors moved down one Tevel of genera11ty¢ftT

| 1n the K1nds of hypotheses tested they proceeded to exam1ne

the component sKtTTs 1nvolved in T1teracy

i

They used a. commun1cat1on task where the subJect was",ff_c;:
requ1red tO d1ctate a Tetter descr1b1ng a board game to onew?ﬁ"‘

f the1r d1stant fr1ends T"Th performance of the Vai




’r_:'non11terates, thus ,suggest1n*

"blearntng rather than a generat transfér

CA

.1jterateS‘ was vsuper1or to that of the Arab1c 11terates and’.,
nonliterates; In dictating the letter, the' 11terates  first

~addressed tthe 'informationa] needs of the ,reader' ‘this

N

"ifScr1bner & Co]e ca]ted as an examp]e of contextua11zatton of :
| 1nformat10n | ..» ‘ m | | |

| Scr1bner and Cole a]so used a’memory tasK where1n 'the:

: ugsubJect was. requ1red to- 1earn an ordered str1ng of words,,

?A,w1th one more word be1ng added to the l1st v each, trial..

t

'}51nce“th1s is. the way the Quoran 1s 1earned theyfreaSQnedf

.

;gthat the Arab1c l1terates would be super1or to Va1.1ttératesf_ff“'
fand‘nonltterates Indeed thetr hypothes1s was conf1rmed for’

| th1s part1cu1ar memory ,tasK But in other‘ memory tasks:
;'(Scr1bner: & Co]e, 1978a f Wagner 1978) _Arabic 11terates*‘fv

o showed no super1or1ty 1n~performance over Va1 11terates wand‘

X

f‘i‘ - G . L ?U‘ .,

f

ln‘ another -se t of studtes, these authors tested theh;
”5transfer of sk1tls needed ' read Va1 texts S1nce Va1t”

, scr1pt 1s wr1tten w1thout word d1v1s1on they suspected that_1
‘;Vai 11terates m1ght have sk1lls'oﬁ 1anguage analys1s 'andf;FA
‘[integrat1on of sy]]ab]es 1nto meantngful un1ts They gave a-

'”[,l1sten1ng’&tash hih wh1ch each person'«11stened tofvtape‘h

"s;_record1ngs of mean1ngfu1” Vaig»sentences Sentenoes were,
_broKen e1ther 1nto word units or ,sy]]able un1ts ﬂandz‘weref -

> 5presented ‘at a slow rate The Va1 llterates were better than

<3

]hnonlwterates _and Arab1c7‘ 11terates in.. repeat1ng “and

’ ucomprehend1ng fthe‘ sentences w1th syl]ab1c un1ts No sucht-

(I e T s S T ey

‘ .Jvery specwf1c transfer ofo_,H
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?fd1fference was]obtatned for sentences which were broken.down_i‘
': to word units. | ‘ “y’ v"‘ , o |
‘“ The resul % of their  study suggested that the‘Vath
11teracy was assoc1ated w1th certa1n specific sk111s such as‘f
‘~‘ana1yz1ng oral speech and g1v1ng c]earer 1nstructtons 'The
l',components of read1ng and wr1t1ng may Hin fact promote _very Rt
.spec1f1c 1anguage process1ng and cogn1t1ve skl]]s Scr1bnerr

/.'
/

& Cole(1978b) note "Noth1ng in our data wou]d support the

--statementt }? that “read1ng and wr1t1ng enta11 fundame74a1-
4.cogn1t1ve restructur1ngs that control : 1nte11ectua]
;performance_ftn"a doma1ns Qu1te the contrary, the very' '

';'spec1f1c1ty of the effects suggests that they may be c]oSE1y""
;t1ed tot performance parameters of a 11m1ted set of tasks !
:(1978 Pp.36-37) . R ',

The authors suggest the need to test 11teracy d1st1nctft:ff‘
'vfrom school1ng eﬁggy1ence and to make funct1ona1 ana]yses of |

"how 11teracy is used outs1dé of schoo]s Spec1f1c act1v1t1esa |

W ite

vpromote}'spec1f1c sK11ls,j W1th -1ncreased pract1ce under7“f
;\varying cond1t1ons and w1th a var1ety of mater1als, sk1lls
,__tnyoﬂQed,fn 11teracy become 1ncreas1ng]y free _from “the
,f;Spectftc:}cond1t1ons 'of the' or1g1na] pract1ce Fo]]owing

these suggest1ons,v thiS‘ Study'fproposes :to examine- the!ym:-

1ntel]ectual effects of 11teracy in: Ind1a

',»Asia,whole, the rev1ew of 11terature on effects of o
schoottng 'and 11teracy suggests ;f few problems and some'
[:general d1rect1ons 1n this" f1eld'>of kresearch General]y, o

t:;school1ng ‘has been ‘ shown to :cons1stent]y fac111tate i

R X
L



"~V:qua11tat1ve1y the same On the other,

:’performance ‘on certa1n memory and prob]em solv1ng tasKs In T
regard to P1aget1an tasks, th1s cons1stency,t however, ,is
.much 1ess obv1ous It seems that the effects of schoo]1ng
.may vary from tasK -to task depend1ng on the cu]turalf

[

jcontext 1n wh1ch schoo11ng takes p]ace Severa] stud1es tf

7Trev1ewed suffer from some methodo]og1ca1 prob]ems such as .

~fest bJas;_and »se]ect1on b1as,_ wh1ch have been descr1bed
e5511evﬁp31h@ cons1der1ng t the“,.spec1f1c mechan1sms Tof
dschoo]1ng,tﬁ var1ous d explanat1ons have:; been proposed -
Schoo11ng has been v1ewed as der1v1ng 1ts 1nf1uence from 1tsa'

. \ &y
-emphas1s on the wr1tten mode of langﬁ :

’can expect the effects of schoo]1ng ‘ 11teracy, to_;be
,and‘”there‘are othersf

":who v1ew school1ng to be more gj’era1 1n 1ts effect and thusti

'd1st1ngulsh between schoo* ng and l1teracy yﬁth respect tof

:ln th1s Case one~;'p‘“

the1r 1nte11ectua1 conse"ences The present study sought to_'-'

address 1tse1f to some of these 1ssues by compar1ng schooledtvp
? : / ,.‘
tand nonschooled ch11dren 1n one study,f and “11terate :and:

':11]1terate adults 1n another, w1th1n the cu]tura] context of_ e

C Or1ssa Ind1a



I11. STUDY ONE

This\section‘presents.a rationale for therjstudy}' its

“major objectives, the considerations that guided the

‘ A Ratlona1e for the Study

' cogn1t1on were not mot1vated by any tﬁeoret1cal perspect1vesj

: tasKs in other cultures (Rogoff 1981)f Ptaget (197&3 poxnts»

1*d;oUt the. 11m1tat1ons of th1s_ perspect1ve

seiectton~of tasks, 1ts maJor hypotheses the sampWe and'its

“demograph1c character1st1cs,,_a descr1ptlon of tests they
data collection. procedure, and - f1na11y the results and
e:d1scuss1on perta1n1ng tov the - cogn1t1ye'pconseduences'vof :

‘school1ng R .'_% R vf%?‘

e

A 1arge 'nunb\w>£
. ‘*._;3,."{:

‘1ead1ng to in- depth eprorat1on of cogn1tﬁwe processes butd

vﬁt'

/

. <

~;fpsycholog1ca1 react1on or a cogn1t1ve mechan1sm ‘.v_1s not .
'.ffs1mp1y to descr1be it but ‘to comprehend the processes by,

| dﬁhtch 1t'1s formed Fa111ng that one can but note resultsi_ry

'w1thout grasp1ng the1r mean1ng (p,_yt).~

";’abtl1t1es to anl enqu1ry :1nto processes e(Das, Kirby,.&,

e
Vvsoc1ety, and how educat1ona1 prdbesses contr1bute to the

:*§%a31ng of cogn1t1ve sk1lls Un11ke' the study of menta17

L Recently there has been a bshtft from .the7 study " of

darman' 1975 1979 Mess1ck 1973) Scr1bner & Co]e (1873)

have a]so emhas1zed the need to understand how 1earn1ng andf

th1nk1ng SK’]]S develop fhy'an' 1nd1v1dua1 member‘ of the

)

?ifabJ11t1es.. the process',approach to the study of cogn1t1on}_

.,f“v_‘

;of i‘stud1es re]at1ng schoo]1ng to.> o

To exp]awn a

-rather by ‘an 1nterest 1n try1ng out standard psycholo@wca];~v7"'



'-ticod1ng and plann1ng processes as‘ {¥unct1on of a gerfand'!l

$

‘inFBrmation, ‘while “solving - a part1cu1ar task®: The process

'perspective does not deny the -ex1stence of ab111t1es or

, may not be meanjngful in a]] s1tuat1ons,_ Furthermore, can’

- programs can- -be. better des1gned to ‘cater to (f;

‘ d1fferences

’tprOceSsror1ented approach ‘and attefpﬁ

"the 1nformat1on process1ng model advanced by Das,_ K1rby, &:

',processes of schoo]ed ch1ldren has a]so been prov1ded .In_ f'

;School1ng ‘and’ ‘cogn1t1on "the :questtOn that has plaQUed'j

‘”reSearchers ;in‘ethe f1e1d is. uhether or nott’schoo]ing“

cogn1t1ve -coris,

bpr0cess’v ih the present study der1ves 1ts connotpl{

capac1t1es but rather - suggests that an ab1]1t1es perspective

understanding' of 'processes by wh1ch 1ndividualstso]ve a

part1cu1ar tasK prov1des a Know]edge( oft how they can b

ﬂ"’\ “':?3- X

Théi present | study | a11gned

r"ﬁ‘- -

e :
’eff1cﬁent1y sc%%b]ed ch11dren 1ntegrate 1nformat1on compared,

s

to“ the1r‘,nonschooled counterparts The term. cogn1tve»'

£

darman 4(1975 '1979) -Th1s model as we]] as¢ Whe tasks havew

been descr1bed in deta11 in the. rev1ewA of 11terature ’The v

rat1onale forv us1ng th%s model for the study of- cogn1t1ve

:t summary, th1s study attempted to exam1ne the development of”

'school1ng exper1ence in a cros%;sect1onaﬂ design:

Apart from ‘the process approach to vthe Vstudy of

\
l

emphasizes the manner in .which"' individual fproceSSes‘

study the.‘

ences of school1ng in thek‘context 'of “how
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'produces generalized canitive skills. As has been mentioned

earlier, schooling experience produces context-independent

thinking, —an ability to generalize problem-solving

strategies “WTthin a se]ected ‘range of psycho]og1ca1 tasKs,

and an‘abiljty to fo]]0w11nstnuct1ons in the yerbal mode. Do

'these ski]]s have fabp]icatibns in,uimpon§ant nonschool E

- sett1ngs° o |
‘?3§; Language is - the' predom1nant ‘mode of transm1tt1ng and
1acqu1n1ng 1nformatﬁon in schoo] Thus teach1ng and learn1ng

can occur w1thout exp11c1t reference: to natura] contexts

Compare th1s~w1th fhe source of 1nformat1on avallabletato a

o _ch11d who 1earns to do th1ngs by observ1ng hxs father or an

‘adu1t member of h1s group' The 1atter one 1s an examp]e of

1nforma] educat1on wh1ch is: pPEMar1ly based on observat1ona1

[N

dhtearn1ng (Scr1bner & Co]e, 1973) . Informa] 1earn1ng occurs’

in -.real s1tuat1ons where_ the mean1ng 1s intrinsic.to‘thej

spontext hence, there is l1tt1e need on the part of - the
' adult model “to prov1de a deta11ed.verba1 formu]at1on of a

f'partwcular pract1ce for the ch11d ~The 'schOdl chde 1acks

th1S» oppor tunity ‘Fdr{ observat1onal 1earn1ng Jhe school s
_ Knowledge base, WFyatue systems, and the .learn1ng cond1t1ons:-

~f are ,d1scont1nuous w1th those of the child’s trad1t1ona1:
}cu]ture If the nonschool ch11dren belong to a culture where;lr:
a. w1de varlety of tasks are learned by observat1on 1t would'

habe Feasonable.to e&pect that they ‘would possess speciat‘

y sk1lls tnrsobservattonal -1earn1ngk companed. to sehooiedﬂ'

s .

ch11dren

iy

»
L
T

S

T



76

-~ In nonschool.settings, the chi]d' parttcﬁpates in the
demonstration of a part1cu1ar event for a number of t1mes |
Then he acqguires ‘a ‘generalized way of perform1ng thati-
acti®ity even  though he may not be ab1e~to givema‘prectse

" ovenbal formUlation of'that act1v1ty In. the school, . the
1earn1ng of a concept beg1ns w1th a verbal formulat1on of a

~;;gwnera1 ru]é Over the course of t1me the student connects,

th1s genera1 ruTé ww'hﬂ emp1r1ca] referents. So it is'not

- ) s S

'surpr1s1ng to f1nd that school children g1ve a.@bre adequate;ey'

descr1pt1on of the ru]es of ‘a probiem so]ut1on thahﬂdo the1r°“'
| nonschooled counterparts (Scribner & cole, 1973) -
Ch11dren in schoo] have 11tt1e t1me for the freedom'

| needed for autoregutat1ng exper1ences wh1ch accord1ng to
Piaget, “are‘ cruc1a1 ~in the deve]opment of conservat1on
,Conyersely, they are taught ready made rules to- dea]. w1th
'their enVironmenta] prob]ems rather than earning“them-‘

'through act1ng on’ the env1ronmenta1 problems.

: h!the 11ght of th1s ev1dence it would be mean1ngfu1 to
lassess the performance of schooled and nonschooled ch11drenz

£ ‘P1aget1an ~tasks wh1ch are. presumably measures of bas1c,

if\ '-”Lff’z
cognitive processes In P1aget s stage 1nvar1ant theory he-

ﬂa%ages are assumed:to ref]ect maturat]onal changes 1n forms
of - th1nk1ng, and the"gradUat achisition;»of concepts.

_reflects 'thed 1nf1uence of phys1ca] and soc1a] en?wronment

”P1aget s theory prov1des a su1table mode] for 'study1ng ~th‘e

cogn1t1ve un1versals . S1nce, P1aget1an taSks are we]T

su1ted for cCross- cu]tural var1at1ons, and are ]ess b1ased in
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. . | | .
favor of schooled'pOpulatton, it was of interest to examine

how - schooling -influences = the  emergence of = thinking’

corresponding»to.the Piagetian stages of intel]igence,

.Dn' the basis of ear]ter research work (Cole!et al., -
1971; Sharp et al., 1979; Stevenson et al., 1978), the
present study also proposed to'uSe certainvcognittve.tasks |

which measure some test sK1115 thought to bev‘promoted' by

,schoo]1ng exper1ence Because of school’ s emphas1s on verba]

1
|
’A ‘ ‘1

modes of 1nstruct1on, context 1ndependent th1nk1ng, and the |
: ~‘c\a'—‘
search for un1versa1 pr1nc1p1es, it was expected that

schoo1ed ch11dren wou ld perForm better on tasks wh1ch catt
?‘ 4‘«
for these sk11ls It seemed reasonab]e to expect that the

-

differences between schoo]ed and nonschoo]ed ch11dren on

g Q

this set ofr tasKs‘ would be w1der compared. to. their

d1fference on P1aget1an tasks

Furthermore, _the' 1nformat1on re]ating to. major“

soc1odemograph1c character1st1cs of schoo]ed and nonschoo]ed‘
N .

‘groups =~ were. v]so obta1ned In: many stud1es d1scussed

earlier, schoo]ed and nonschooled groups were, matched. in

terms of A,'age.v' 'The'; 1nformat1on r'regarding othen h
soc1odemograph1c var1ables (parental income, educat1on, and

occupatjon, fam11y s1ze and educat1ona] level) was notﬁ

obtained. It is therefore l1ke1y that some of ~the apparent
EetfectST of school1ng m1ght have ar1sen due to a number of
'covary1ng factors 1nstead Consequent]y, thev 1nf1uencei of
schodling ron cogn1t1ve test pemformance'"might haye‘been‘-.

.Foverestimated. Hence, th1s .study ‘,proposedii fout-obtain'
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#

1nformat1on with = respect to the sociodemographic

o character1st1cs ‘of schooled and nonschooled groups.

j5e2
4

In- summary, the objectives of the present study were:

To examine the effect of age and schooling on the

development gt‘coding and plannlng processes within the ‘

theoret1cal frameworK. of the’ information-integration

 model pPOposed by Das et al. (1975, 1979) and Ashman.
7 (1978). |

. To determine the pattern of relationships among

simultaneous, fsuccesslve and plannlng processes as a

,funct1on of - age and school1ng exper1ence

To. examine the influence of school1ng and age on

concrete operational thinking as measured by Piagetian

'tasKsﬂ

To examine the role of . age and ' schooling on‘,thed

development \of;. cehtain cognitiVe 'SKills namely

verbal-log1cal reasoning, memoby;# and’A ‘retrieval

strategies.
To relate s1multaneous and success1ve processes to the

performance character1st1cs on P1aget1an tasks, and- the

vabove ment1oned spec1f1c cogn1t1ve sK1lls

Cho1ce of Tasks

The study proposed to examtne the development of coding.

and plann1ng processes as. a . funct1on of school1ng_

° exper1ence In add1t1on the study attempted to exam1ne the

' e,cognithe consequences = of schooltng by conpar1ng 'the?

_performancea of schooled and nonschooled groups on P1aget1an o

-
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tasks of concrete operatiohal‘ " thinking, and |on

laboratory-derived tasks which are presumed to measure [the
specific ehanges.'in cognitive abiTities broﬁght .OUt by
schoo]ing. Accordingly, the tasks have beenzselected. ‘where
it would be possible to study the -caaing andap]anring
processes, the use of strateéic behavior, and the basic

cognitive mechanisms} as reflected kin Piagetian tasKs of

- concrete operationa]lthinking The fo\Towihg constderat'ons

"guided the selection. gf the tests for §p1s study.
1. .Ihe tasks wh1ch have beeQ\\stab11shed as valid meas res

of cod1ng - and p]ann1ng o processes in the

1nformat1on 1ntegrat1on mode | (Ashman 1978 ; Das, ﬁ1rb .
. & Jarman, 1975, 1978)  were used. 7 Accordmgly, F1gur&

Copying “and Memory - for Designs’ (simultanebus marker

tests), Auditory Serial Recall and. Digit Span

(successive marker -tests), and Visual search and Trail
Making (plaﬁnthg marker'tests) were chosen”to be used in
th1s study ' | | |

2. The two. marker tests. of ;planning»tV15ua] Search and

"Trai1-MaK1ng)‘are scored for tﬁme. inﬁbrdereto show ‘that

‘these time measures ‘are not.related to the 'speed of

.'proeessingt; but to té 'faeior! called 'planning’| the

inclusion \of’ : test ﬁeasuring speed OfvaOCGSSi g'was~,

'.cons1dered des1rable Hence, the Colior: Naming Tes _ Was'

'1ncluded in the ‘test battery as a marKer test for speed

. of process1ng

-3 _The 1nc1u51on Qf the WOrdtRead1ng Test _was ,conjidered‘
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hecessaky to »examine' if the schooled children were
reading words at their respective grade levels. This
test was given only to the schooled children.

4. The Piagetian“conqrete operational tasks were,given only
to subsamples of schooled and'nOnSChooled children. fhe
inclusion of,these tasks were considered necessary as

3thé§ tap certain fundamehta1 aspects of cognttion‘and
reflect a more general pattern of.thinking acoording to
Piagetian theory. | | ‘ |
. 5. Since this study alsd prOposed to eXamine the influence
of schooltng on some memory and problem solving skills,
-some tasks measurihg. these skills were elso.tnoluded.
'f The vSy]]pgisttc‘ ) Reasoning - task reflects |
context - independent ththking;v the C]ustering in Free -~
Recall and Serial Short-Term Recdll illustrate the use \
of strategto behavior in retrieval tand memory
streteéiesléfhese tasks tap Very well ‘some oognitive\
abifities ‘which are presumably influenced by'schooling 0 t
experiencee o | | | R
MaJor Hypotheses
It is d1ff1cu1t to formulate specific hypothesis fOr"
each group and each cogn1t1ve skill under 1nvest1gat1on

However, certa1n d1rect1ons in Qhe results can. be speC1f1ed

r_Hypothes1s 1 ~.4‘ ' \'

| S1nce the methodolog1ca1 requ1rements of -.some

' _‘-ear11er stud1es were. satlsf1ed it 1s expected that the

};present f1nd1ngs wou]d be S1m11ar to those obta1ned« in

A
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African studies (Kamara & Easley,. 1977‘ “Kiminyo, 1977;
Nyiti, 1876), wh1ch have reported no direct relat1onsh1p
betwen school1ng ‘and concrete operational th1nK1ng In
other words,.while performance on Piagetian tasks ‘would
'improve as a function of age, there would be no
diffeﬁences‘, in  the developmenta] changes between
schooled and nonschooled groups | ;
Hypothes1s~2 ;‘i S | //g;/,////
' On the basis’of findings of earlier studies (Das,
Kirby, & Jarman, 1975, 1979; Jarman, 1975; Kirby, 1976),
it is eépedted that’factOrs identifiable as simultaneous
and successive ,syntheSes would emerge for all the
groupsv The ’planning’ factor is not expected for the
nonschoo led 4;gnoups.  However, :the 'emergence@xoff_a
: ; ;ptanntng' factor,ts poss1ble for 7 the 10-12' year ‘old
schooTed (Grade'S)-chiidren;. |
: Hypothesis 3 . \t
Sinultaneous and success1ve' syntheses have*been
“ found to be related to read1ng and wr1t1ng expeaiences,
‘andj verbal comprehensjon (Cummins & Das, 1978), which
are preéﬁmably’-fostefedv in—the first - few.‘years of
‘schooling.  While both these coding processes are related
i,dtof1nt1t1a] read1ng performance gradual]y simultaneous

-'ua, f,sggu«
i‘, ;rehend1ng at an advanced ' 1eve1 It‘ is

»hypothes12ed that for both cod1ng processes, s1gn1f1cant

S L
o vy
R

. effects of schoo]1ng and age would be;obta1ned. _It isu



‘Hypothes1s 5

trecall,\ which has'bbeen »regarded as -a

:funot1on of both age and school1ng exper1ence

%31 eXpected that through successive‘yearsnof¥schoo]ing,‘thé

¢

’d1fferences ‘between schoo]ed ch11dren and ccmpwrable age

groups of nonschoo]ed ch11dren would be increasingly

kN

.w1der suggest1ng that)fthere would be an iwteractive

effect of schoo]1ng and age on the development of these

processes. S

Hypothesis 4 -

[

. On the basis of earlier findings (Cole et al.,

1971;\Sharp'et al., 1979), 1tp'is expected  that there_
uoujd be no significant difference be tween schooied~and '

(nonschooled’chtJdren‘in the spontaneous c]usterino “of

their recall output However schoo]ed chil ren m1ght

where the exper1menter te]]s the category names. both at

gue t1me of presentat1on and recall. | :

f,

" The overa]l ‘memory proficiency as sur 5d by

Ser1a1 Short Term Recall of - Locat1ons wou ld 1 rove as a;y

funot1onv of ager and schooI1ng exper&encet /Recency

sure of

Etstructural features in memory wou]d remain unﬁffected'by

age and school1ng exepr1ence On the o;her hé d, pr1macy

reca]l, which is a ‘measure of control processes in

memory~¢and‘qjsw;clogédyfilinked_ to verba]]y med1ated
S 2 g . -

.3/‘ .

‘rehearsal ‘strategies‘;is]‘expected 'to imp ove as,f a'

A
. A

" show 1ncreased cluster1ng as a resu]t #f verb 1 cu1ng, e



'rHypothes1s 6 o

R

o On. the bas1s ofvf1nd1ngs of ear11er studtes j(ca1é"'f,'
Loet al.y 1971 Fob1h 1979 Lur1a, 1976 5cribner,.f19'7:7’;:7
j‘.:Sharp et aT 1979) _1t 1s hypothes1zed that thef main.'-’

Ceffects ’pof;g schooT1ng o and..age ‘ s} weTT s’"theirv

Tf1nteract1on. woqu be s1gn1f1cant w1th respect to; :

llperformance on the SyTTog1st1c Reason1ng Test

, B
TN

"tHypothes1s 7 '-'*' i”:r j.i‘”~%3.

1 . ! y ! . X N
Bas1c, to soTv1ng concrete operat1onaT tasks 1s the'_ o

'ch1Td s ab1T1ty to 1ntegrate ,1nformat1on from 'severaTc;‘b

?:sources TTn order to arrive at a correct Judgment andfj'j- 5

b-ftthe manner of th1s 1ntegrat1on 1s_ compat1b1e w1th _the1‘V5l

'f,character1st1cs‘ oﬁ s1mu1taneous process1ng (Cumm1ns &"{g_,?.

, hypothes1zed that ' s1muTtaneous and notifsuccess1vefonffT"

[process1ng woqu be 1nvoTved 1n soTv1ng P1aget1an tasks 5

5

"“flt'“ts' rather d1ff1cu1t\3to | dvance any spéb1f1c;*
:=7phypotheses concern1ng the relat1onsh1p of s1mu1taneousf“"3

B y,and success1ve processes W1th performance on CTuster1ng T

'ﬁithas, 1978 Mwamwenda, | 1981) thffjstswtherefore,frfv

'rff n Free RecaTT ' Ser1aT Short Term : RecaTT vandT'

_SyT]og1st1c Reason1ng Tests The reTat1onsh1p of cod1ng4f'

processes w1th these test sK1TTs woqu be exam1ned on an_i':

: exp]oratory bas1s

':iSampTe

ihseTected from each of the foTTow1ng subJect popuTat1ons (1)’”

vf416_;:year.h on preschoo], ch11dren,, (2) 6 8 year' on

T Th sampTe cons1sted of 250 subJects,_wwth 50 ch11dren5ft .
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'~'nonschooled ch11dren, (3) 6 8 year on schooTed ch11dren 1n_‘
i:vGrade tWO\\Lﬂ) 10 12 year. old .. nons\hQOTed ch1ldren, (5)
"10 12 year on schooled ch1Tdren 1n Grade f1ve The mean
ages of the f1ve subgroups were 5, 25 7.5 7 4 1O 75 and"
10, 8 years respectively *1f.f“ RN ,'5A ;--:; f.'t' B

AT test1ng was carr1ed out in 0r1ssa,da. 50uth—Eastern i

L3N

N state* of’ Ind1a The\\test1ng pPOJeCt was- conducted in. 14
va1TTages 1n the Toca11ty of AnguT wh1ch _a! smaTT town
Tfapprox1mateTy 100 t m1Tes north of the ,state cap1ta1

"Bhubaneswar These 14 v1TTages ~ér’ spread around Angu]
'T-w1th1n ‘]a d1stance rang1ng from 2 t0‘ 15 m11es The
{demograph1c character1st1cs of these v1TTages are h1gh1y

- /
’ wfhomogeneousr At Teast 75% of the v1TTagers/QeTong'ttFTower

';yfpsoc1o econom1c status They earn the1r T1ve11hood from

;Atagr1cu1ture or‘ from unsK1TTed Tabor on a da11y wage bas‘s.l"'
VTL‘wh1ch woqu not be more than 50 cents Canad1an per_ day. foruti'
Tdﬂan»adult The popuTat1on of the v1TTages var1es from 1000 to.;“f'
LQ2500 ,w1th an aduTt l1teracy rate of Tess than 25%. -;The'”
.?.v111ages ’afe Underdeve]oped there ‘1$  no runh1ng water,nvv*’:'?*
v\ electr1c1ty; teTephone or bus serv1ce The roads are unpaved_i o
ﬂ\@nd there ‘are no modernvfac111t1es for agr1cu1ture [ v f

.\ y 7

N The schooled and nonschooled samples came from the same

7mv;v111ages, and in, some cases,A from the same fam1T1es lnia';yiﬂ;yl
_order to Keep the‘maJor soc1odemograph1c character1st1cs of s
» T'ithe,l'schooled ’ and the nonschooTed ch1Tdren reTat1veTy
"f'&fhomogeneous, the sample 1ncluded on]y boys seTected from i
'midd<e—caste homes of these 14vgv1TTages The h1gh ca@te L

"”“E'Ti‘\;t:FVZQ

AP
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»

;fhomes,s,ln this culture~ 1nher1t a relatlvely rtch cultural‘
and‘scholast1c trad1t1on Hﬂgh caste status, on the average,
js;f assoc1ated w1th relat1vely h1gher parental 1ncome,‘

';educatton, and occupat1on - var1ables which correlate h1ghly |

“dw1th ‘the ch1ld’ school ach1evement Thus,;‘tti is- noti

lsurpr1s1ng that more ch1ldren from these homes attend school’

"1and show h1gher leyels of academ1c competence On the other.

v hand the demograph1c character1st1cs of low caste homes are't

Taimarkedly dlfferent . These homes, hinf general “areb

'~1character1zed by poverty.voccupat1ons ot a _men1al nature,,

1ll1teracy wand ‘a complete lack of parental 1nterest 1n the“

ch1ld’s educat1on Needless to say, very few _ch1ldren from-

'these homesf attend vschool, S1m1larly, sex poses anotherg

v:'potential'sourceydt' sélegtjon ‘b1as,, that is, - more boys:
k’,compared 'lto: g1rls : attend school espec1ally lhﬂ the
‘:‘m1ddle caste homes Trad1t1onally, | th1s‘ culture,d glrlS~;;

%ﬁéa tra1ned to do 'the» household work and ass1st the1rs'

"'v‘mothers 1n ch1ld care This restr1ct1on however , does notfife

\\7g' apply to boys 1n thts male dom1nant culturemmﬂgpce, 1n th1s'

\culture, compar1son vof schooled and nonschooled groupsg

the :\?Ste"aﬂd: Sex boundar1es would» only..

Aeﬂfelection-b1as Consequently,k“the

“c‘1nfluence VOf “schoo
- overest1mated Therefore, g1rls and ch1ldren from ewther'j

htgher-for lower caste homes were del1berately excluded from“,

'-i: the sample,_v l

g Aon cogn1t1ve funct1on1ng would be ..



- One ' cannot eXp11c1t1y deny the poss1b111ty of a

nonr andom se]ect1o

schoot}_Héwever, up n ask1ng the parents, the ch11dren,, andj_ﬁ'

tnteractinQQWith' 11]age peop]e, it was not possible to- f1nd

rnahy systematic c"n1t1ve factors determ1n1ng the su1tab1]1ty
'of school1ng for some boys and not‘ for others Many

tfnonschooted ch11dr ;‘at a.very young age accompan\ed the1r

.“Jolder s1b11ngs to sch001s, thereby a]low1ng their parents to :
:1worK on the farm 1and w1thout 1nterference However,- these _:
Chlldren d1d \not‘ part1c1pate {n. the read1ng and wr§t1ngz'

'exper1ences prov1ded by the sohoo] Funthermore, .when they'

' atta1ned schoo] age they often refrained fromﬂgojngsto'
‘ischool as they had a]ready d1soovered that‘"teaChers,'were
-author1tat1ve and pun1sh1ng,,and the schoo] env1ronment was

’threaten1ng In some cases,vch11dren d1d not go to schoo]

frabecause thenr serv1ce was requ1red 1n domest1c work 1n,a-?
;part1cu1ar vxllage many ch11dren were not sent to schoo] asgvh
;thea school 1s separated from the v111age by a r1ver wh1oh7,
uClath‘two,or_ three 11ves every year' dur1ng the ra1ny o
:‘g~season Qn:ethe; bas1s of these observat1ons,.we can assumed}
_that schoo] attendance. was) 1nf1uenced by 1d1osyncnat1c :
‘.t1nd1v1duat -character1stxcs ather than:by any-s1gn1ftcant__3t
"d1fferenoe 1n the genera] 1nte11ectual level 'between ‘thoset[’;.;t
;i‘ch11dren who attended schoo]s and those who d1d not If;theky7

ch11d d1d not go to school he was asKed to ass1§¢ h1s_h'

parentsaqn household work or on the farm

'of boys who ‘attend or do not attend '



.l
The 14 schools sampled in th1s study showed very l1ttle‘;
:phys1cal var1ab1l1ty Typ1cally,v the" school con51sts of»'

- three. to four rooms, and f1ve grades (Grades 1 to, 5), with .

o more than one grade in-a room. The language of 1nstruction

‘is 0r1ya,' wh1ch, is the native - language of the state The
fcurrlculum of'these'school5'1s:exactly the\same as' ln 1any
.otherl school throughout 'the ‘state :»Because 'otfthe.poor A
tra1n1ng of teachers and the lack of ava1lab1l1ty of 'any:
- 1nstFuct1onal . aids, llthe,c QUal1ty of teach1ng&learn1ngi.
:.cond1t1ons in 'these schgpls is very pogr Rote -learn1ng as
the techn1que of teach1ng and master1ng the contents of the
B ydcurr1culu%$1s the rule, and 1t is followed tenac1ously by
'bothtteachers and puplls |
Descr1pt1ve Sample Character1st1cs ‘
hv Informat1on— on maJor soc1odemograph1c character1st1c5"
of the schooled and nonschooled sample was obta1ned through o
‘.a‘ structured questlonna1re Table 1 presents the- means and'
'”astandard devrat1ons : ofvi the :‘f1ve | groups_'non* anlne"
’Ulsoc1odemograph1c var1ables arft oy .: Mh: o R
, Father s occupat1ons were rated on a flve¥polnt'-scale
was:follows (1T daily laborer, (2) self employed farmer (3)
v;nonfarm B laborer,v'v(4) government : worker, _ and“ (5),o

profess1onals (school teachers) Father s annual 1ncome was

‘ﬂ'_ld1v1ded by the number of s1bl1ngs to obta1n an - 1ndex of.

‘1ncome per ch1ld per, annum The 1ncome per ch1ld per annum ;iflr

was raled on a flve pd1nt scale as’ follows# () below 250

~ Rupees, (2) 251-500 Rupees, (3) 501- -750 Rupees, (4) 751-1000

~



“‘]‘ o Table 1 o ’:v N

Descr1pt1ve Sample Characterwst1cs
(N = 50 Jin each group)

o : | 4-6  6-8  6-8 10-12.  10-12
Variables ~ . - '‘Nsch  Nsch Sch .~ Nsch Sch

o
-
o

Father’s Nean 3.72 . 1.88 4.40. 1.72 |3.36
Education . . SD.. = 2.0 . 2:17° 3.61 ‘ 1.90 3.09

" Father’s - - Mean 2:86  2.12 3.84 = 1. 7ﬁ
”Uoccupation‘ - SD, 1.8 102 1.33 AT

\\
U
0:) =
=Y

© Family’ Income w‘Mean:;ﬁQ. v ; :
,‘,(per cap1ta) sb - 1.1 .78 0 t.2t AT

D
o
N
o
[0 ¢]
N
3
w
=
—_ PO
~3
N

N _lhcome~per}' 'v'Mean 3.30 a 2.58 3.46 . 2.18 - 3.02
"-Chi]d Lo : - 8D 'v T.i7"v 1.01..1.18 .69 1.13

Landed Property Meah,‘ 9,92 - 1.23 2.23 .95 ..3,02 -
(in Acres)  SD-  1.79  1.37 - 2.72  1.08  3.44

.52

',Famiiy" ) 1:Mean.;_6.64'f_ 6.90 7.04. '6Q94 - 85 -

Size . SD...2.78  1.85 3.20 . 2.24

| CEX .

Number of . Mean ~4.06  4.54 - 4.38  4.46  4.62
_Siblings  SD .70 1.37 1.86 1.56 154

—

“No. of Literate Mean 2.18 . 1.10 2.64  1.06  2.90
lFami]y'Members‘lSD  ,1;76" 'L1t37 ‘ 1.63 17 . 1.57

No. of Literate Mean 1.22 .+ .64 1.54 .88  1.74 '
L 51b11ngs - .sb. . 1.50 - 1.01  1.43. .87 1.26 =
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R o

ﬁapprox1mate1y equ1va1ent to seven- Ind1an

one wa e earn1ng member in some: Faméayg

//

Rupees,/ -and (5) aboye'1000 Rupees | Onebcanadiah Dollar . is

'Rupees) Many of

the families were joint fam1l1es, a' 'here was more than

oy By e )“ﬁa ,r %
%hﬁ total 1ncome

of th family was. shared by @Wf”meﬁﬁérs of the family.

Hence, an 1ndex of per cap1ta 1ncoMe of the fam1ly members

. was obtained by d1v1d1ng the annua] fam11y 1ncome by the

~fam1ly-s1ze.,The per cap1ta ,1ncome so obtained ‘was also

‘yrated on a five?potnt scale s1m11ar to the one used for

"father s educat1on and occupat1on and per cap1ta 1ncome of

the \fam1]y.v A11 other demograph1c var1ables except fam1ly»

[var1§nce performed on'. thesex three/ variab]es/,revealed a

k schooled‘,and nonschoo]ed groups, ‘but ' not between o]der

: aobta1ned between older schoo]ed andrhnonschOOIed' bbt. not

‘rat1ng the per cap1ta 1n00me for s1b]1ngs‘

The three .important soc1odemograph1c var1ables were

‘stze'and number‘otx S1b11ngs were h1gh1y correlated w1th

these“jthree variables'(Table 2). A multivariate analysis of

3s1gn1f1cant d1fference between schoo]ed and nonschoo led
/ - o

children «(Tab1e 3) The‘ 95% . s1mu1taneous - confidence
intervals y1e1ded by the MANOVA 1nd1cated a significant

d1fference “in father s educat1onal 1eve1 between the younger'

,schooled and nonschooled groups For father’'s occupation,

'and per . cap1ta famlly 1ncome significant differences‘were

, between younger schooled and nonschooled ch11dren

The stat1st1cal ‘analysis -on_' the three ma jor

- sociodemgraphic. vartableSf»"mentiOned. _ aboye.- yielded’



" Table 2.
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Intercorrelations among Major Survey Variables
» . (N2 = 250?
Variables 2 .3 4 5 & 7
1. Father’s
Education
2. Father's
Occupation .53
3. Péncapita |
: Fdmily Income.47 .61
4, Incohé per' ' :
" Chiild .49 .60 .81
5. Landed ' . | o
- Property 16 .19 .50 .45
6. Family | , -
Size -.03 .00 -.10 -.16 .35
7. Number of B - o
.. Siblings - -.07 -.06 ~-.17 -732 - .18 .76
'8..No. of Lit. | o °
. . Fam, Members‘;46 .36 .37 ~ .30, .46 .53 .41
9. No. of Lit. | S S .
~ Siblings - .25 .26 .23 .16 .30 .45 .48 .88



“Summary of MANOV A for Father’s Education,

™.

N :
Table 3

Father’s Occupation and Family Income

df - F

Source p

schooling (A) 3. 14.002 ¢ .001

Age (B) ., 3 1.40 > .05

AX B 3 .94 > .05
191 o

Error

91.
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significant differencee, between schooled and nonschooled
groups; whether {br notr‘these -differences were of any
practical signifﬁpance needs to be evaluated by
cross-cultural psyehb]ogists. Mostly the parents of schooled
and" vhonschoo]ed children belonged to tbe' lower
‘sociOfeconomic stratum of the society. In a ’'society’ where
most of the time and energy is spent in meet1ng the bas1c
necess1t1es of l1fe parents can afford very Tittle time tb
prov1de 1ntellectua1 support to the ch11dren. In the Confext
of th1s, a two grade-point d1fference in the mean parenta]
educat1on§1 level of schoo]ed (Mean = 3.88), and nonsbhobled
(Mean = 1.80) groups was of 1éasp practical significance for g
~the . children’s | jntef]ectualv pursuit. With :respect~'to'
.father’sloccupafion,Athe meabs indicated that fathers of:
nobechobled ehijdren, were ’mostly-‘ee]f4employed' farmers,'
'wbiﬂe'thosé of'ebhooledbehildfen were mostly self-employed
) nonfarm: 1aborers., Judged in tefm§‘fef the importance of
father’s occupat1onal 1eve1 \for the 1chi]d’ academic~"
pursuits, the~d1fference between a self employed fabmef/;;z//_
- a self emp1oyed nonfarm laborer was not a remarkable shiff
in the parental occupat1ona1 level. S1m11ar1y; the mean_ber
Vcap1ta‘fam11y-1ncbme (perﬁ annum)f was s]1ghtly above 500

'vRupees for ’tbe nonsphboled 'eamp]e,~ and was c]ose to 7oo_f"
Rubeesffob the scbboled sample; Thié d1ffereﬁbe of 200,
Rupees ($27 Canad1an) in per capita fam11y income per annum.
’-may not be cons1dered very remarkable On the bas1s of this

evidence, it may be argued that‘schooled and nonschooled
: B / N —

Ve
5o
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groups. came| from relatively homogeneous sociodemographic

background.

~ Tests ) i )

ATl xsdbjects dere administered the simultaneous,
suCcefsive, and planning batteryf In addition, 25 out of 50
chi1dren'from each of the five groups took four. Piagetian
tests: Conservation of Length, Conservation of Mass,
| ?ans1t1v1ty, and C1ass Inclus1on The Cluster{hg in Free
/ﬁecall and the Serial Short-Term Recall Tests were given to
the remaining o5 subJects in each group. Moreover, 30
subjects in each group took the Syllogistio Reasoning Test.

Only the'schooled children werebgiven an adapted Version of

the Schonell ~ Word - Reading Test. The tests, their
adm{histration‘and scoring‘procedUres are described belowu
 Word Reading Test | |
The origiﬁa]-ver%ion\of the teet (Schdne]l' 1968)
consiets of 100 Eng11sh words L] order of 1ncreas1ng '
difficulty 'In the present study, an adapted version .of
this .test in Or1ya _(an‘ Indian language) was used to
examine if the schoo]ed subjects were reading words at
their respeofive-gradeﬁdevels.~The prjntedvsheet of 100
Oriya words was placed squarely in front of the 'child"'
'wifh the 1nstruct1on 'to read the words at his own pace.
| ,dehe ch11d's?score was the number of words correctug'

" read.
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Figure Copying

This test has been identified as a marker test for
' simultaneous’ processing (Das, Kirby, & Jarman, 1975) .
It was originally used as a test of developmental
readiness at the Gesell Institute (I1g & Ames, 1964). In
this test, the subject” was required to reproduce 10
geemetric patterns of increaéing.difficulty, which were
then scored 0, 1, or 2 according- to the accuracy of
reproduction. The maximum possible correct score was 20.
Seorihg‘crfteria emphasized the maintenance of geometric.
relations ~ and - proportions rather than exact
reproduction. \ |

As the nonschooled subJects used in this study were’
not familiar w1th paper and vpenc11 tasks, they were
~ requ1red to draw the patterns on a slafe with a p1ece of‘
chalk or to draw the designs onlsand with -the help of
thefr fingér. It took approximately 7-10 mihutés to/v
adminisfer'the test. | . |

Memory for Designs L R

This test or1g1nally derlved from _Graham eﬁd ‘
Kehda]l (1960) has been 1dent1f1ed‘as a stable %arker
test for.’simeltaheous processing’ . The test éaterial'”
vcenS1sted of 15 simple straight line designs. Each was
vshewh to the child for a 5 -seconds viewing period.
_ Subjects were required to reproduce each design»from

- memory. Lpe1r responses were then scored 0, 1, 2; or 3

pdepend1ng on the correctness of - reproduction. ‘Tpe

4
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subject’'s scores were added over 15 designs for a
. max imum possible score of 43,

Again, since nonschooled children were not familiar
with p?per and pencil tasks, they were required to
reproduce the designs in the same way as they did in the
Figure Copying Tést. It took approximately -5-8 minutes
to administer thé test.

Auditory Serial Recall

This is a marKer test of successive processing. The
version used_in this study consisted of 12 lists of
words which began with a four-word series and progressed
'to_a six-word series. Therg were four'liSts for each. of
the four-, five-, and six-word series. The subjgcts were
requjred to recall each series in correct serial order.
The number of words recalled gn correct serial position
constituted the.seria1 reca}l score of the subject. The
max imum poésibfe ;séore o; this test was 60, and the
administration time for the test was approximately 4-6
minutes. '

Digit Span

| This successive marker test is'abstracted difect1y
from; the Wechsler - Intelligence Scalé” for - Children
(WISC). A. series of »Higits of increasing length were
read ou% to the subjects whé were required to.recalljthe~
digits in correct serial order, The éubject’s scbre was |
the number 6f digits in the series of maximum vlengtﬁ ‘

recalled- correctly. It took approximately 2 minutes to



e ‘ad'min"i-s'ter the test.

Vtsual Search Lk e | » ,
Th1s ”t a marKer test oF\plann1ng (Ashman, 1978).

In the or1g1na1 vers1on of the test, the ‘subJect 1OOKs't'\

'atf’an. enc1rcled target pattern the center of a

<

transparency,.and then searches for a dup11cate of th1s

pattern Ltnf“a‘ f1e1d where- the standard shape appears__?

along w1th a number of d1stract1ng patterns Thev t1me :
taken to f1nd the standard\shape 1s the v1sual search ;

t1me wh1ch 1s a measure of p1ann1ng The,‘transparenc1es"'

"“fafe shown 1n a v1ew1ng apparatUs made spec1f1cal]y for'g'n

. oL o
‘/ / N . o -

’”’thls purpose b _
51nce the apparatus was not ava1lab1e for use w1thﬂbp

cthBren 1n Ind1a, a st1ght1y d1fferent vers1on of th1sf1

‘”f"fm“]kﬁnm tasK 'was used 1n the present study Xerox cop1es of the»;t'”'

‘ four transparenc1es were used and th t1me taKen ;tdﬁfh
'.\ FRI o

,stoprwatch The ttme for adm1n1ster1ng thTS test was.*
' ﬁapprox1mate1y 2 3 m1nutes : el S
k*;Tra11 Mak1ng |

Th1s test was freported by Arm1tage ' 1946)

’5deent1fy the‘ dup11cate of the target was recorded by afjfff

klfmeaSUPe plann1ng and was subsequently 1dent1f1ed t;gtvt’;;.h

L 3imarker test for plann1ng (Ashman,_1978) TWO forms off

ufpth1s test ex1st ‘an 1ntermed1ate form (ages 5 14) and ani"”'

*padu1t~1evel Each form is also d1v1ded 1nto parts A & B

;The 1ntermed1ate form was used 1n the present study
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In part A, the subJect was instructed to conneCt

. enc1rcled numbers d1str1buted randomly over the page 1n'

: correct numer1cal order In part B wh1ch cons1sted of
letters“and numbers, the subJect was requ1red to drawvf
l1nes alternately between numbers and letters 1n correct
1ncreas1ng sequence (for example,'l A= 2 B 3-C. l, Total'cbl
elapsed t1me to complete each part of ’thef test wasth
recorded bseparately It took approx1mately 5 m1nutes to'rj _ﬁf;
adm1n1ster ,th test S1nce thTs”’t“'t~ 1nvolved“‘the”/;//%/

recogn1t1on of numbersland letters, 1t was; g1ven only to o

the school ch1ldren

Both schooled nd” nonschooled ‘subJects were ’fQM
adm1njstered a - d1fferent vers1on‘ of the test USwng ~bny/
play1ng cards play1ng cards‘ var1ed in number : ‘}/'f

(1 10) ‘and. color (blacK & red) Instead of numbers and ;/
letters,vkthese two d1mens1ons were ut1l1zed effect1vely/bk
w1thout alter1ng the pr1nc1ples 1nvolved ’tnf the’ tasK

.b Thé- f1rst form of the; task: used cards in 1ncreas1ng‘

/ :
numer1cal sequence from only one su1t The .subJect, was o

asked to move h1s f1nger across randomly dlstrlbuted
»; cards 1n a. correct numerlcal order The second form used
both ~red and blacK colored cards In the second form,v
the subJect was asked to move hisf f1nger alternately
between‘number and color 1n correct41ncreas1ng sequence
Color Nam1ng av:;v:'}*ffga ‘ | j}’ : o
Th1s task. tends”ptb load on “af speed' factor,‘

| Subjects uere presented with s chart, approximately




«1QOcm.XFSQC%, upon which strips of four_ basic colors

were jrandomly arranged 1n e1ght rows w1th five str1ps'

98 §

. per row. The subJects were asKed to name the colors from* “

Teft to 'r1ght and through rows oné to e1ght The score
:was the subJect s t1me to comp]ete*the tasK recorded in’

> seconds Tt tooK approx1mat1ey 2 5 m1nutes to adm1n1ster'~

:\K‘the test '-nbf ’f S . e

'"i Th» foT]ow1ng P1aget1an concrete operat1ona] tasst

“,were g1ven on]y to 25 _subJects 1n' each ,of the_ f1ve‘«'”

,groups

f:;Conservat1on of Length

C

Two jstra1ght e1ght 1nch Tong rods were used The

”rch11d was presented w1th these two rods They were - 1y1ng'y:_f

":parallel and the1r ?nds were 1n a11gnment The ch11d wasgu'

r?fasked :“Are the rods the same 1ength7 Is th1s"rod (top: o

’ rod) as Tong as th1s one (bottom rod)9" Aftep the ch11d7“7

: jgave the response yes the bottom rod was moved ;sov

'"f' that the1r _ends were no Tonger in a11gnment The ch11d13'

;'was asked the same quest1on_,as¢‘above If the -ch11dw
) -/ :

»agreéd to equaltty, fthe‘ experlmenter asked for the_ el

,.Just1f1cat1on of the response - " How do you Know°“_ Where ;h_f.

"Tthe’ subJects coqu not verbale exp1a1n the1r Judgment -
[T:they were asked .a few~ add1t1ona1 questtons,.'“ls th1s'
v (bottom’ rod) longer or that (top rod) longer7 Are they. 8

t of- equal Tength or not” ls any of: the rods Tonger' than-"

‘*the other° Then the bottom rod was moved aga1n so thattif

'”eboth the rods formed a T’ shapet _The;-same;-questtonsl7 )
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‘were repeated aga1n If--the 'subject’ agreed’ to_ theec
'equa11ty, he was agatn asKed for the Just1f1cat1on "How f
- do you Know’" The response was scored 0 if the equa]1ty
"WaS" not understood wh11e the . rods were paralle] w1thoutr
their ends being in a11gnment He got a score of 1 if hel
agreed to equa11ty when the rods were para]le] and a
:v_score/of: i. G dthe equal1ty was understood ‘a]WJ'

¥ .
situations. 1nc1ud1ng the one when the rods were in the g

/

’Tf'shape{ ft*‘ N ,.f cor {n 1~‘:.f. :h 5]
| - in nthea”second form of the task two ropes of the
';same 1ength were. used Therprocedurelkof adm1nlstrat1on
"hwas the same as before Theisubject WaS'asKed to compare;p"‘
gthe lengths of the ropes in two :s1tuat1ons ’ when dthe

a:ropes were 1y1n’» para]]e] ”in stra1ght 11nes w1thout¢ﬁ

"vjthe1r ends be1ng in :11gnment and when - one rope was” :
‘-stra1ght “and - the oth.r co11ed The subJect got a score7‘
ofﬂj 1f he agreed to equ 11ty 1n'fthe ftrst s1tuat1on,_1T“

»l;)‘°fa,’and : score of ; _ 1f e understood equa]tty 1n a]]

:fs1tuat1ons The t1me for adm1n1ster1ng th1s test -waS;
" fapprox1mately ‘5 m1nutes The scores from the two forms /V
’:i:of the test were added to produce a tota] score for each/
'fi,Conservat1on of Mass | » | s
o | Each subJect was g1ven two equa] and two unequals
‘rballs made of dough Then ‘the* subJect was asKed
:;Vchoose from the four balls any two that were the same vtm'

':~If the subJect d1d not f1nd any two bal]s equal he was;
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: asked to make them equa] by tak1ng some,p1eces from the

larger ball and add1ng thém to the smaller one After he.iﬁ

“agreed “to . the equa]1ty of the two ba_l)sl the -

mexperimenter proceeded as,folloWS' g

P Suppose 1 make” this ball here 1nto 3 cake, w111"'
there be the same amount to eat 1n the caKe as) in

)«bthat bal] or: not°

2. Now I am making th-ﬁ‘sba)]i-into a cake (Wh‘i.l_ev the

o~

subJect 1ooKs on) \I there the same amount to eat -

-~ in the. cake as in the ba117
c;53t:wWhy do you th1nK so° ' |
“The- correct answer to each of\the first« two”'questiOns
‘Amwas‘ g1ven ‘a score of 1. The max1mum poss1b1e score for
; the test ‘was 2 It ‘took approx1mate]y\ 4 m1nutes ;féf

adm1n1ster the test

5'Trans1t1ve Inference S
: 'Th1sv task was g1ven in two modes viSua]fmodehand-ﬂg

'dverbal mode 'vIn ‘the' v1sua] mode,v seventbstjCKs:dOff’

7.d1fferdnt colors and - 1ength were used The;sevenvsticks);.'

)were A)(Wh1te) B (red), ‘C“ (black) (yeTlow)“"
“(Orange) >F (gray) and G (p1nK) The length of these
:iseven st1cKs had hef fo]]ow1ng re)at1onsh1ps A :B=C,

E<B<D, and F<B<G Each subJect was g1ven f1ve tr1a1s »In

- )veach tr1a1 threev st1CK§ were used. Based on )the‘.t

“relat1onsh1ps between the 1st and the 2nd st1cks,_and

'.2nd and 3rd st1cks the subJect was asked to Judge .thE‘h;tj'

'frelat1onsh1p between - the .1stv and the 3rd st1cks The_)f"t

AT,

M
LE{ 50N
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relationship'.of the'three~stieksfin.fiyevtria]s‘were}as
follows: A=B=C, A=B<D;. F<B=C; A=BXE; and G>B=C. The
subject’s - responses were scored  from’ 0 to. 5
"porresponding to the‘number'of tria]s in which he ‘gave
the oorrect answer . The subJect was also asked to glve
justification f for h1s answers | . |
In the usecond part, the subJect was requ1red to
‘nake’itransitive.-inferences ”as fthe prem1ses_. were

‘presented to_ h1m verba]ly There were four 3—term

R quest1ons G1ven the re]at1onshrp between persons 1 'and:j,

2 (Mary is ta]ler than Sue) and persons 2 and 3 (Sue is

( “taller than Cathy)f the subJect was asked to Judge the

‘relat1onsh1p between persons K and 3 by respond1ng to a-
‘-quest1on of the form "Who is taller° Maryrvor Cathy”";
~a)The subJects : responses were scored for the number of_,'

o 1tems correctly answered The max1mum score for the test"

je[wan_-A;‘thor | both 'the_ forms of th1s test thef"'

‘hadm1n1strat1on t1me was approx1mate1y 8 10 m1nutes
aC1ass Inc]us1on "j" |

Th1s test was g1ven 1n both p1ctor1a1 and verba]

r;forms In the p1ctor1a1 form four cards’ were used hei'Q'

~f1rst card conta1ned the T1ne draw1ngs of e1ght an1mals

:"f1ve cows, and three -dogs - As the ch11d_exam1ned the

p1ctures, he was asked to ‘name the piCtures;_andh the"”

“{f‘superord1nate cJass of those p1ctures : Then"four;f

quest1ons were asked =i Are‘ there ~more cows"Or more
~tdogs?, Are there more’ cows or more’ an1mals° 1f a]] the“

R
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cows 'would‘_be Nremovedy’what woulg<b
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left? If all the
| animats woqu bé  removed . what wou]d be, 1eft°“ The

} correct*'answer 't each quest1on was g1v n a score of 1

. &
"! 1 » "5

S1m11ar1y, the child was presented with three add1t1ona1f
sets of _p1ctures 'whoSe_ superord1nate qtasses were as
_fo1tows: ch11dren , ’f]owers , and clothes . IR each%V
set vthe ch11d was asked Four questions s1m11ar in form -
to the f1rst set In th1s study, the scores obta1ned in
“the’ second question. for each set were - added to produce a

total cJass 1nc1us1on score for the p1ctor1a1 form, ﬁthe_

',max1mum possﬂb]e score was 4 t_“t;‘QX' ' |

o In the second part of the test, the child was asked

some quest1ons about the class 1nc1usion phenomenon

“'w1thout the help of p1ctor1a1 mater1als Thereﬂwere four

'sets of quest1ons For the f1rst set, the questiOns~Were
as follows In your v111age,'are there more cows or more

han1ma1s7 If all the cows die, wou1d there be any an1mals

B -nleft’7 If a]] the an1mals d1e would there be any cows

'left’7 A S1m11ar pattern of quest1on1ng was fo]lowed for'
v'_‘the‘ addﬁt1ona1 threev sets,1 wh1ch dealt ‘ w1th 'the ?
| ksuperord1nate classes ’trees ; ’f1sh’ and fru1ts The‘

'_correct answer to each quest1on was g1ven a score oF

The score on the f1rst quest1on was added over the four

“. sets to produce a max1mum poss1b1e score of 4 for' th1s

"‘Qtest For both forms of this: test the adm1n1strat1on

-
~t1me was approx1mately 10 L5 m1nutes

AT S

ERRe
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- Two . (Category Cluster1ng in Free Reca]] and Serial

Short Term Reca]], of Locat1ons) of the follow1ng three

tests were given to 25 subJects -tn eachv group. The ;‘

'Syllogistic Reasontng -Test was,g1ven’to 30 subjects_in
each group. ‘ ' -

_'Category Clustering in Free Recall

" This testvwas simt]ar to the’ onest used'vto‘ study:
'organ1zat1dnal features of . free recall (Bousfield' 1953;
~Cole et al., 1971) The test mater1als cons1sted of 16
fam111ar Jine draw1ngs, four from each of ‘the categor1es
‘;of\an1majs, fruwts, veh1c1es and ]7mP$" Each drawrng
appeared"on a wh1te card (3X4 1nches); The subJect was
"'shown all the draw1ngs one after another in a"random
sequence w1th each draw1ng be1ng presented for a two
seconds v1ew1ng per1od As each draw1ng was presented
*the subJect was asked fo te]] the names of the draw1ngs

’a]oud Fo]]owrng the complet1on of the first tr1a1 the

= .suhject .was asked to }recall from memory what he saw.

I

After the subJect 1nd1cated that he could not recall any

”Q;more,“mthe next tr1a1 began Each subJect was presented

" the draw1ngs three t1mes but in a d1fferent order. each
time. : | | |
_' :The supjectsfyresponSes,Were scoreditoratne’ aﬁount.
of cluster1ng exh1b1ted Jin the brecallﬁ'output using =
tBousf1e1d’s (1953) ratio of repetitjon index’ (RR).
Fo]low1ng the complet1on of three rtrialsﬂ 'two_

:add1t1ona1 tr1als were g1ven w1th verbal cues':both‘ at
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the time of presentation and recall to see if any
1mprovement in reca11~'wou1dl occur: The 1nstruct1ons
giVen below on the fourth: and fifth‘trta]s' demonstrate
how Xerbal cwing was:done,

'Fourth ‘Trial (Cued at both presentation and
recall): "I will show you the same p1ctures aga1n There
are some p1ctures of an1mals, some p1ctures of .fruits, .

| some of T1mbs, and some of - veh1c1es Look at them
careful]& (The items were then shown one at a time, each
for 2 ‘seconds). You tell me. the names of the p1ctures
'They‘are animals,»frdjts, 11mbs, and veh1c1es "Now tell
‘me what you saw." o - |
o F1fth Trial (éonstrained recall): For -this'-trtal
- = the 1nstruct1on was the same as for the prev1ous one up
to the po1nt where recalT began Then ‘the subJect\ was .
| asked, "Tell me the names of aTT animals: you saw TeTT»

me the names of all fru1ts you saw, and so on
- The responses on  the thwrd and the fourth tr1a1
were, scored for the amount of cTuster1ng exh1b1ted The
:number of words recalled on the f1fth trial ~was
‘ recorded. It tooK approx1mate1y 10 m1nutes to adm1n1ster_
‘the test. _ | L
Ser1al Short Term RecaTT of Locat1ons

iTh1s test was similar to the one used by Wagner on'

‘_Meiican subjects (Wagner, 1974) , and Moroccan subJects

Gy,
a3

.TWagnera 1978) to stddy the infTuence_of‘age, schooling, -
andv‘envtronmentﬁfon structural - features and controTl

N
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processes :in memory. The test materials consisted of

sets of seven. Whipe cards (3 X 4 inches), with a line

3

»

drawing of a:familiar animal appearing on one side of L

each card. A given set contained seven cards and a

' probe’ card containing a line drawing of one of the

animals. The task for the subject was to remember the

© 5

locations of seven animal drawings as each card was.
. presented for a 2 secs._ viewing period, and then placed

face down in front of the subject from leff to right in

? Iinear‘arrahgement. After two seconds, the subject was

shown the probevéard with the instruction to point to

" the card in the  row fhat'cdntainedkghe same animal. Each

szject was given 14 test:tria1s such that each serial
position was probed twice, and a particular serial

position was never probed in two consecutive trials.

Since in a trial, the cards were laid down frbm left to
right,_thewsehial position of the prdbe was. related to .

the time interval.betWeén presentation of a gfven?Card‘

. and . the probe?recaTl. The SUbjécts’ responses . were

~analyzed for overall, primacy, _midd]e;positjons, énd' 

recency recall.
It ‘took approximatély 12-15 mihutes to administéh

the test individually. ‘This task was pictorial in

’vnaturé, - requiring little verbéT response, énd- was

therefore, easy -to administer to the' nonschooled

children.

e



.of two' research 'ass1stants who had

. shared a.part of the subjects’ culture, ‘and"

Syllogistic Reasoning

The test consisted of 14 itlems, which were very

similar to those wused by previous investigators
(Bickersteth, 1979; Fobih, 1979; Luria, 1971; ‘Sharp et -
al., 1979). The 14 items are giveh in Appendix I. There

4wereitWQ_syllogisms from each of the VfOllowing seven

categories. (1) familiar, Lé} unfamiliar, (3) contrary’

to experience, (4) artificial, (5) conJunct1ve, (6)
i : N o

disjunctive, and :(7); mp11cat1ve 'Al] " subjects were

vtested’ 1nd1v1dua11y in an informal interview ' type
situatioh;' They were also asked to give Just1f1cat1ons
foh.their ahewers. A correct answer }o eachlquestlon was
given a SCere of 1; The tota1 score for eech subject Wes
'jobta1ned by adding h1s score over a]l the items ~ in the.
"= test. It tooK approx1mate1y 12 -15 m1nutes to administer

the test. . e T .,\

3h

Procedure A

The tests were adm1n1stered by the author w1th th; help

§
_aster s degrees in

[

Psycho1ogy from a University in 0r1ssa, India. The research

personnel . were all nat1ves of Orissa, and spoke the same -

- Jangauge as’ that of the SUbJeCtS Being born\and brought up'

in the‘ rura] traditions of the state, the investigators

its customs,

'r1tuals, —and convent1ons Thus, ‘there were no ;ngu1st1c or

cultural barr1ers between the 1nvest1gators and sxhgects
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A11 the research personnel ]ived ‘in . the locality of
Angul for the 8-month period of data collection. The
permission of the District Inspector of Schools vwas first
obtained to carry out this research in 14 primary‘schools.in‘
the locatity of Angul. The school ch11dren were tested 1n a
separate room or in a qu1et hallway prov1ded by the Head
'Masters of respect1ve ‘schools. Most of the teachers in the
schools ‘were cooperat1ve with the 1nvest1gators dur1ng the
project work. The nonschooled chilidren were drawn from the
same villages  that the ‘schooled ch11dren came from,
iA]though, at the beginning,ﬁ some oOf _the villagers were
'guspicious 'or | the p'investtgators’ | Antenttons, the
'“fnvestigators Were able to estabTiﬁhv‘rapport w1th'_the
1eader 11Ke adult members of the commun1ty, and sought'theird
cooperat1on "in obtaining the ‘nonschooled” samplef. Ashwa'.
partiai payment tor the hetp received,w some financ#ht
re1nforcements were provided fo these, contact persons as-
»we]l "as to“ the nonschoo]ed ﬁchi]dren ‘The nonschoo1edv .
subjects were tested in the1r respect1ve v111ages e1ther in
a 'room: prov1ded by the contact persons or 1n an open f1e1d

near the v111age S1nce, the 4-6 year vold nonschoo led

= ch1]dren did not feel comfortable be1ng alone w1th the

expernmenter, their elder brothers or sisters or any" adu]t
) member‘ of the commun1ty were allowed to sit oeside:them
dur1ng the per1od of test1ng I o
Al ch1]dren were tested 1nd1v1dua1]y in the1r native
]anguageJ Oriya, which is the medium of 1nstruct1on ~in the .

£
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primary schools of the state. All the tests  were
administered in the order they have been described in this
section. After establishing some level of rapport with the

child, the testing session began. Each test was accompanied

by a few practice trials at the beginning in order . to make

‘thea instructtons cTear for the subject The'subjects were

adm1n1stered a]l the tests e1ther in two or &hree sesstons

separated by 10-15 minutes interval. i ;

’Results and D1scuss1on ' v

This part s organized by the ‘type of skills
1nvest1gated The f1rst two sections. dea] with the Piagetian
concrete  operational - . tasks, 7 and . the

simultaneous“success ive-p lanning battery respectiVely‘ In

1 . st

; _corre]attonal data ‘are presented The ev1dence for . the .

factor1a1 val1d1ty of the s1mu1taneous, and successive

cod1ng processes is also presented. The next three sectid}s
descr ibe _the results offthe cogn1t1ve testsﬂ(C]UStering in
Free Reca]] Seriat °Short—Term Recall of ‘Lfcations,‘ and

Sy]]og1stxc Reason1ng) ~which measure cOthtive skills

A

_onsh1ps of s1mu1taqeous and success1ve

rff-" L

processes w1th the concrete operat1ona1 sK1lls are exam1ned‘

The eventh and f1nal sect1on exam1nes the We]at1onsh1ps of

‘both  sections, the results of MANOVA, ANOVA,:as well as the

thought to be prpmoted by school1ng eXper1ence In the sixth

simultaneous gend succe551ve process1ng with the three

: : FF
specific cognitiVe-sk1lls."'; g
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Piaget ian Concrete Operational SKills
The means and the standard deviations of the six

Piagetian concrete operational tasks are presented in Table

4, and their intercorrelat{bns in Tables 5, and 6.

<

Correlat ional data: The intercorrelations presented in Table
5 were derived from the pooled variance-covariance matrices
of the three young age groups: 4-6 year oid nonschooled, 6-8.
year old schooled, and 6-8'year old nonschooled groups. This
was done by averaging the varjance-coyariance matrices of
gpe'three groups, and by pre*v}énd post-multiplying this
matrix with the inverse of the diagonél matrix of the
stahdard deviations of afl the six variables. The purpose
under lying the computation of fihe correlations ‘in this

-

manner was to prevent the age variable from overinfluencing
= <

]

the correlations, and also to increase the sample size on

i

~which ;hé correlational data are based. Thé*'same procedure

was also addpted in‘deriving the correlations presented in_
Table 6. I

As may be.seén in Table 5 and 6, the intergonre]ations
between the two.cqnsérvatidn tqéks as well as tHose between

the pictorial and verbal forms of Class Inclusion weré '

fsignificantl The two forms of Transitivity showed very low

- negative correlations. The concrete form of Tréﬁgﬁtivity did

not correlate signifigéntly with either the Conservation .or

~Class InC]usjon tasks.,lt may be noted here that Eherpattern ':

S of tHe conreiations reméined fhe same when the “nonpodled

'correlétions were obtained by combining the data of these

.’H‘._‘ .
i

wa
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Table 4

Means and Standard Dev1at1ons of S1x P1aget1an Tests*‘**'
- 25 in eacnmgroup K U .

. Tests .0

68

10-12%
Nsch. -

10

-Scho

- Conservat1on f;aMeani~
: of. Length (4) ”QSP,w_C_;

s .‘-v
A L
e

Conservat1on hlfMéaHffft
of Mass (2)4JX,_SDh;,ufZ

N R TR

Trans1t1v1ty : "Méan-jf,
v {Concrete) (5) St

Trans1t1v1 Ly .\3Meanfr\,
,.(.Verba‘) (4) .sb o

- hC1aSS:lncluétentMean’
~ (Pictorial) (4) sD ..

" Class Inclusion Mean“
- (Verbal) (4) S SDo

1000

L9g% 1.

1.48 .

20
¢D3:

52

80

88
00

3 84
82

_552f;;j

' Q 4t
'3‘.36 o
95T

1.

02

3

40

00 -
200~

91

92 . -
44-;

80 .

50

e Number in parentheses aga1nst each test is the

¥

’",. poss1b1e score for that test . T

- U./,

max 1mum
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Intercorrelat1ons (pooled) among P1aget1an Tests
~ﬂ i .' for the Three Younger Age Groups s
SN (4 6 Nsch 6-8 Nsch 6-8 Sch N 75)

",if§g5jab1és,“;i 4 _ CLp‘7;»CM;7-':f§C  ¢ TRVh_vaIP5-TYCIYf[ o

L ??'Conservat1onffﬂi-'..,’*'
WS of Length. (CL) o

'g%ji' f1Conservat1on T I I
Tl cof Mass (CM) .508

SR _Trans1t1v1ty   f  S e ]  f1 M? 3;jﬂ: '“'
'*‘,JJ(Concrete) (TRC) 105 139 e T

'»Trans1t1v1t
(TR

' ’iT(Verba1) V):“iJ 5:Q38 ‘f;043‘*f;1t3" B

-W:V"Class Inclus1on’.3 i‘ﬁf~?aw7"5‘" L
o (Piet.)o(CIP) - -.047 032" 146 124
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1ntercorre1at1ons (poo]ed) ‘among P1aget1an Tests o
-for ‘the ' Three Nonschooled Groups SR
1476 Nsch, 6-8 Nsch,

10 12NSCh

75)

. Variables

oo

oM

:VZCiV“T;.

,f;of'Length (CLT'

.’*Conservat1on

Gt

ﬁTPans1t1v1ty

”_. f‘(ConcPete) (TRC)il;

1ty
. (Verbal) (TRV)

: ‘f.Class In01US1on '
~ (Picts (cIP)

,; Class InC]US‘On-"'M
,,(Verba1) (crv) -

'769Q32;
-.087

037 .

‘37Q34WE
Wé{3Q:?

148

07

M;QQS”f~

002

278
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. five groUps in several possible ways“-The:correlationaltdata

‘ suggest that the concrete operat1onal sk1ll as measured,‘by o

"-these four tests is mult1d1mens1onal 1n nature

,Factor analySIS The correlat1onal data presented in Tables -

5 and 6 were analyzed us1ng pr1nc1pal components analyses ff:"

'fand three factors hav1ng e1gen values greater, than '1 were’

‘vrotated the var1max cr1ter1on The 1mpl1cat1ons of thel

‘jj correlat1onal data are further supported by the pr1nc1pal.fj

'~components 'analys1s of »vhei/sTXijar1ables (Table 7) The

' ;three factors :i both the analyses were - def1ned 'tby S

'Conservat1on - Class Inclus1on 'and Trans1t1v1ty tasksi~

5H*respeot1vely, suggest1ng that these three sets of tasks werebh_'

i not. un1d1mens1onal in def1n1ng _thé,-concrete operat1onal"_"‘

'~.sK1ll When two factors were rotated 1nstead of three,:'the

L communal1t1es of the"tv Trans1t1v1ty tasKs were greatly?7”'“'

:”jreduced and .th two. factors ' were . def1ned by ”j”the“*.

t’fConservat1on and Class Inclus1on tasks respect1vely

v

The pattern of load1ngs on the three factors. remained

f}remarKably cons1stent when the nonpooled correlat1ons of the“;yjffff

three young and also . the three nonschooled groups wereﬂf,'

"nanalyzed separately us1ng the pr1nc1pal components analys1s g

TVQCWhen the pr1nc1pal components analys1s was employed on the;

zfentyreb sample, 'qb; w1th the preschool group excluded he'fT

fgresults were essent1ally the same‘ o

The cons1stency 1n the pattern of results suggests that_ﬂ"

Jthe sk1ll assessed by these tests 1s not character1st1cally.;

frun1d1mens1onal Thus, success_stn any:onevof,thevtasks may/;,°nQ'
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hnot be taKenLas.eVidence for'the attainment of the cOncrete

i

operatiocnal stage. Instead a. 'varietx* of - concrete
. operational - tasks should be used to assess the mastery of

~concretefoperations .'; ’;”.'!‘t ‘.‘ :;, . SRRy

s Essent1al to- P1aget s theory isv the fact that each

‘rcogn1t1ve stage ref]ects a fundamenta1 under]y1ng structure
~But, <w1th1n each stage, there ex1st qua11tat1ve1y d1st1nct«{
edevetopmental substages character1zed by the1r own loglcal
'structures W1th1n “the concrete operat1ona] stage the age of
aonset of var1ous 1og1ca1'1concepts such as: conservat1on

: trans1t1v1ty, and class 1nc1us1on are d1fferent because the

A

B processes under1y1ng these_ concepts appear-_ t d1fferent;L”

"'fpo1ntsf"'inw the developmental cont1nuum These concepts ,h

' :deve]op sequent1a11y rather than ;tn:’é parallel fash1on

‘f'S1nce d1fferent proceSSes are 1nvolved in the acqu1s1t1on of

dtthat these tests gcan; be factor ana]yzed 1nto more than a

!T'S1ngle s1gn1f1cant factor In th1s respect the f1nd1ngs. Of .trn

~ and. a1sofof R

 employed,

”,;-the present study were conststent w1th those of Car]son and

’7ftWe1d1 (1977), who showed that P1aget1an concrete operat1onal

tests are mu1t1factor1a1 1n nature

:;Group dlfFerences The factor pattern of the, s1x P1aget1an

:d1fferences on clusters of tests s1multaneously,;rather than

7

'f,concrete operattona] concepts, 1t is reasonable to’ expect o

‘ ftests | prov1ded luaji rat1ona1e-bfo exam1n1ng the group “d B

‘doh " eagh test separately Accord1ng]y,_ the MANOVA “was o
ana]yze the data for the two Conservat1on tgsks,'f

the two forms of C]ass Inclus1on S1nce,‘the;“'



two forms of Trans1t1v1ty ]oaded in oppos1te d1rect1ons on a
s1ng1e factor, they were analyzed separate]y us1ng ANOVA’

| Essent1a11y ‘the five groups const1tuted an unbalanced_
two d1mens1ona] des1gn cons1st1ng of three age groups (4 6,
d6 -8; 10-12) and. two K1nds of sdhool1ng exper1ence (schoo]1ng.'
“‘ys, nonschool1ng) S1nce the 4- % age group ~é‘ preschoo]
‘group, they cou]d vnot be sp11t on the bas1s of school1ng’
7vexper1ence Hence the des1gn was unba]anced |
| S1nce vthe vanalyt1ca1 procedure adopted in exam1n1ngv
| group d1fferences 1s not frequent]y encountered 1t'w111- be

descr1bed 'br1ef1y us1ng as,an example,»the two Conservat1on.

.tasKs’ A one way MANOVA ’was performed 'on 'allV'the. f1ve,

:groups The. pooled/ error var1ance est1mate obta1ned fromf“"

tth1s ana]y515 was used in. the denom1nator to obta1n ﬁ'FPf

| .;‘stat1st1cs' for a]] the contrasts ment1oned below (Th1s wast

nd.‘done to guard aga1nst uncontrol]ed Type I error wh1ch cou]da

':thave been{encountered by do1ng three separate analyses basedﬂ
,ifon three d1fferent error terms 1 e by exc]ud1ng ,the 4 6

thear old. group, and compar1ng the rema1n1ng fOUP groups ina

lre;2 (schoo]1ng) X2 (age) factor1a] des1gn, and by compar1ngd

_ the preschool group separately w1th younger schooled and,f'

nonschoo]ed groups ) | jf '. fﬂ" L “f{jﬁﬁ‘

Fo]low1ng the ,ma1n ana]ys1s, the comb1ned mean of the,fu‘

N two-schooled groups was compared w1th that of‘ thef‘two'“’a'

"'=wnonschooled groups to obta1n the ma1n effects of school1ng e

5

‘1¥H'S1m11aT1y, the two younger age (6 8) groups ‘were contrasted'

- with ‘the two o}der'cage_(10 12) groups ‘to obta1n the ma?n;ij
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effects of age“'For obtajning the-sch001 X age interactton;.
the comb1ned _mean of the younger nonschooled and older
schoo]ed groups -was compared withr that of younger schoo]ed
,and o]der nonschooled groups. By further post- hoc contrasts,
the simple effects of schooling at-each“age level, and the
s1mp1e effects of age separate]y for the chooled -and - thev,
‘_nonschooled samples were ca]cu]ated Moreover,lthe 4-6 year
old preschool group. was compaded with each of - the younger"
'1schooled and ~nonschooJed groups The analyt1ca1 procedure
:was essent1a11y the same when~ ANOVA’v were emp]oyed 'tog‘
‘analyze the data for. the Trans1t1v1ty tasKs 1Thengf Qa]dess
.y1e1ded by these compar1sons are presented in. Table 8.
As may he seen in Table 8, the main effects of age°were'

~vs1gn1f1cant for a11 the P1aget1an tasKs,‘ ne1ther the main

L \effect of schoo11ng nor its 1nteract1on w1th age Was‘

s1gn1f1cant for. any of the P1aget1an- tests The simpte;‘
"effect -of schoo11ng was s1gn1f1cant at the o]der age 1eve1
g en]y for the verba] form of Trans1t1v1ty, thus 1mp1y1ng 'e
?nsuper1or1ty of schooled ch11dren for tasKs, where the modex’
"of\ presentat1on ‘isf verbal However, the, absence ‘ot a
"s1gn1f1cant d1fference between the yodnger schoo]ed and
nonschooled groups suggests that one year of school1ng does.
h‘notf's1gn1f1cant1y 1mprove‘ the ab111ty to dea] w1th tasks':’
'}*'requ1r1ng verbal modes of representat1on 1S1nce 'the erba]l

*form of C]ass Inclus1on doés not demand the same process1ng d

requ1rements as that of the verbal form of Trans1t1v1ty, no -

- s1gn1f1cantvg,d1fference _was--noted between . choo]ed dUA‘f’

P
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- Table 8 o
o "A- Summary of,’F';StatiSti¢s<Showing'the Effects of
//////<//- "~ Age (A) and Schooling (B) oh Piagetian Tasks

i Soufce . df Conser- 'df Class df Trans. df Trans: .
vation Incl. ~ “(Conr) . (Verbal) -

~

CAge (Al 2 7.32%x Y2 15.45xx 1 7.36%x 1 4.94%

Schooling (B) -2 1.36 2 1.54. 1 <t . 1. 2.61
AXB 2 <2< d 1 102

‘ (&-S)Nscho,:'
Vs .
(10-12)Nsch
(6-8)Sch '

- vs L
| (10-12)sch
 (8-8)Nsch == ' . » R - |
. vs 2 SR € T <11 <A
. (6-8)Ssch : BEEE - : :
 (10-12)Nsch
Vs 2
(10-12)Seh
(4-6)Nsch .
- VS
(6-8)Nsch
" (4-8)Nsch
S vs :
. (6-8)Sch

N

A.38% 2 7.16xx 1 454+ 1 . <1

N

o304 2 TBLugewr 12,81 1 3.44

G2 145 1 < 1 B2t
20 543 2 10 1 341 1 3.4
H? .8L40%% 2 42:94. 1 7.28%x 1 7. 34%%

'v*Erpoﬁ; e o 'f__'119 :vﬂ“ w120  :; r,120v~

R e
i e
i »
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‘nonschooted groups in Class inclusion. The 51mp1e effects of
age Were stgnificant for the hConservatJon, and <the Class :
‘Inclusion tasks for both ‘the sohooledo‘and nonschoo led
groups.. However, compaﬁedlwto; 4-6 year. old presohooled.
chi]dren, both the 6-8 year old-schooled and-nonschooled
groups performed at a s1gn1f1cantly htgher 1eve1 in the two .
fconservatqon tasks, but hot"ih Class Inc]us1on. In th1s-
. respect,‘ the*‘data- support the 'idea .that conservation
conoepts' are attained_prior'to class tnc]usioh; The results
suggest that the‘_schooled' and nonschOoted“groups were
'operat1ng 'at the = same developmenta] 1eve1'as‘1hdexed”by_
their performance on P1aget1an concrete: operat1ona1 tasks.
Some alternat1ve - ways of ana]yz1ng the data were also
attempted S1nce a]l the P1aget1an tasks are measures’fof
1concrete‘operattonalwskt]1 a MANOVA was employed to examine
group  differences on /‘all ‘",Six tests -considered.
!simU]taneously - JThe pattern of resu]ts was essent1a11y the
same as that reported in Table 8 | '
| S1nce the verba] mode of presentat1on 1s not d1ctated
‘“by P1aget1an theory, the data for the four tests (exctud1ng'
‘the two verbal forms) were. also ana]yzed'us1ng a MANOVA. fhe
results of thts ana]ys1s were,, once aga1n, essent1aT1y-
Similar“?to the ones reported above The results of these
'MANOVA' 5 are g1ven in Append1x II ‘ " |
_7Stage analysts , The most. prevalent method of 1nvest1gat1on'
1n P1aget1an research is to use a Ch1—square ana]ys1s on the

. frequenc1es of subJects who ;atta1h »d1fferent .1evels of



120

concrete,,operational SKll]S in different samples In order

_to Ysupplement the results obtained from the use of -

parametr1c stat1stlcs, and }also to comparé the results of
the present study w1th those of other.'lnvestigators,} the
Chi—square techniqwe was “also"used.»?The erequencles of
subjects ., in the Acquisition (A), lTransition (T), - and
No- Acqu1s1t1on (NA) stages for each of the five. groups under.
1nvest1gat1on are presented in Table 9 Those subjects who
scored less than - 50% of the max1mum posslble score tor a .
test were in the No- Acqu1s1t1on ‘stage, whereas thoSe 'whose:

scores \ranged from 50% “to  75% were judged to be in the

'Transition stage; all others.were'1n the Acquisition stage.

The Chi-squarelk statlstics comparing the schooied and

nonschooled groups " are glven"in‘ Table g. None ‘of the
Chi- square values was significant,.‘thusi supporting the

earl1er f1nd1ng that the schooled and nonsChooled - groups

:Were perform1ng at an eqﬂal leyel' of c'mpetence on the

Ptaget1an tasKs

KZ’X' The*" present study supports the f1nd\ gs - of earl1er
'researchers (Fahrmeler, - 1978; - Goodnow & Bethon, 1966;

_Kiminyo, 19‘77~ Mermelstein & Shulman, 1967'/Nyit1', 1976),
S

who reported no direct- relatlonsh1p between chooling and

/

‘the. development of concrete operat1on5l' However, the
findings from P1aget1an research have not been consistentf

b,_Several other - studies (Greenf1eld - 1966;

Laurendeau Bendav1d -1977; OKonji, 1971 Ow0c, 1973' Philp'&l

Kelly,f 1974) found that schooled ch1ldnen acqu1red concrete
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Flgure 1. Percentage of schooled and nonschooled subJectS

in: the acqu151tlon sta?e for various Plagetlan Tests.
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operationali concepts much faster and eértier compared to
nonschoo led children. Conflicting findings like these may
‘partly be attr1buted to select1on b1as Many studies failed
« to " report the sample character1st1cs of schooled and
nonschooled groups. Since the demographic characteristics
that covary with schooling were left uncontrolled in these
studies, it seems that the 1nf1uence of school1ng on'
concrete operat1onal tasks might have been overest1mated In
the -present etudy, the schooled and nonschooled groups came
from a re]ativety homogeneous ’soc10demograph1c background.
- There were also no 11ngu1st1crohﬁcu1tura1 barr1ers between
hthefinVestigator and the subjects. Since the methodologica]
reduitemente of\someyeariier_studteé_(Kamara & Eas]ey{ 1977;
Ktminyo;' 18977; Ny1t1, 1976) ;were sattsgied it v:wds
hypothesiied ,that the present f1nd1ngs would be e1m11ar to
that of theirs, and the resu]ts conformed closely to this
hypothésie. |
The pebcentege of eubjects who ‘attained the various
’conorete. operationeT sktlle ‘ahe plotted in Figure 1. In
_ phevious'studies, the age.of onset of érparticular concrete
operat1ona] skill has been regahded‘as thevpoint at which
50% of the" subJede are judged to have acqu1red that ski]t
: Eo]]ow1ng the same criterion, the results of th1s study for
the»four-nonverba] fofms’of Piagetlan tasKs reyea]ed that
tfénsitiVjty and conservation of mass emerged around the age
of 5 years and 3 months, and were followed by the éttainnent

of the conservatton of length et about 7 years of age. The
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b c]ass;;jnc]uston‘gconcépt:fwas mastened ‘much later, at about. .

,'fthe‘agé‘of*107‘Whiléefhe'verbér mode _ of - tﬁansitintyf.wasa

fmastered much later 1n combar1son to 1ts concrete form this ..

o

: pattern was reversed for class 1nclu31on performance .The~'

arf1ts concrete form has been demonstrated 1n prev1ous stud1es

"'(ther _'1974 W1ner & Kronberg, 1974 4Woh1w111 1968) Thts

"fhfact thatothe verba] form of c]ass 1nc1us1on 1s eas1er than“ o

.}ftnd1ng whtch has been labeled verba] fac111tat1on effect" MR

1r“5cues present 1n the p1ctor1al form of Class Inctus1on

"'“?fw presumab]y due to. the absence of d1stract1ng perceptua]rem

__t_Summary In conc]ud1ng th1s sect1on, three 1mportant po1nts.vvﬁs

"a-should be ment1oned F1rst f n'ialtg'th 5 P1aget1an tests,“;'h

'\f7s1gn1f1cant effects of age' were noted ne1ther the matn»‘t

Tfeffects of school1ng norv»its 1nteract1on w1th age weretn

'”t'51gh1f1cant | Second Ihe3 var1ous P1aget1an tests used 1nif:

hfﬂth1s study were not homogeneous tnj measur1ng what P1aget’ﬂf"'

S

f»labels '; concrete operat}onal sk111’; F1na]1y, the order'Q e

wof acqu1s1t1on of the var1ous ;concrete operat1onal' sk1lls'filf5

f<was?” as fo]]ows } conservat1on of mass, trans1t1v1ty,'"

*conservat1on of 1ength andgclaSS‘qnclusion;~

TP

Slmu1taneous Success1ve P1ann1ng Battery

The means and the standard dev1at1ons gof~ith f1Venrd’d

‘;groups. the s1mu1taneous, success1ve and plannwng tasKsuj

f:as weJ] as for the Co]or Nam1ng and the WOrd‘ Readtng testsvf‘mr

;are presented .In';JabIe 10 For the present studY»,th e 7

‘labelwng_of:these tests‘ as_ s1multaneous ‘(Fjgure,vCopy1ng,
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- color .
tj_VNam1ng (CN)

<

Table 10 a'g
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Battery and Color Naming and Word Reading Scores

AN

-

Group Means and SDs of S1mu1taneous Success1ve P]ann1ng

50 in each group unless otherw1se spec1f1ed) AT

' Variables

[T

Nsch :

- Nsch

.stch.

iOafZ ‘ 307
¢JSch:
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.:_ F1gure

S COpy1ng (FC)

A'aMemorquora -

'D1

\ V;Span (DS) EigiH

,'/

> <Aud1tory Ser1a]
'vuj»Recall

(ASR)

}V1sua1

. Search <VS)13,

a:fTra11 MaK1ng
'?a(Cards) (TMC)
vTra11 Mak1ng
'ﬁ(number) (TMN)
'l7Word

’JRead1ng (WR)

(MFD)

Mean -
 SD'jf" .

fMéanﬁ;f
D

.Meanl‘
S

Mééhtvffﬂ
sD 8.

'WWLMean
T

Mean

SD

-SD .

130}60;a
39.79

— A

‘ '.Mean'.‘, o

.Mean L ,

"Mean”'
SD

02 16,
‘88 9.

97

I ST S

o 19.93
8les
110.28 . |
24,94 "
.,_6;259ﬁ; .
1,83_‘~ )
v ‘;'7 3
S0
'a(N 226)
783
.48

;Aa,44.86f x
- 13.62°

.72?;f
;89

64

" 00.32
6778

4.3 7 3.
68

28, 50° 24,
T4

81, 745Q1”

26.62

9.08 -
2.59 .

.510;26” a’8;

96, 98;”;55;
. 34 BQ T;T7‘f

B2

56
60. . o

.05

. = ;68,;ﬁ
\KN 10) e

G

45

JBQ"fC
.59
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Memory for Des1gns) 'success1ve (D1g1t Span AuditoryLSeriaT.

RecaTT) and- p]ann1ng r(V1suaT Search Tra11 Mak1ng) is ad B

i hoc, and was done on the bas1s of thej f1nd1ngs of ear11erf

worK (Ashman, 1978) , because these tests have not been g1ven

to nonschooTed ch11dren before Ev1dence for the1r factor1a1

The mean Word Read1ng scores of 6- 8 year o]d (GradeUQT“

o and 10 12 year on (Grade 5) ch1Tdren reveaTed that the two, o

: 0
g groups were read1ng words at the1r respect1ve grade TeveTs

The: mean scores for the N1suaT Search and the Tra1] MaK1ng ;-l fi::t

Tests are the group averages based on ;th Togar1thm1c:

transformat1ons Of the OPTQTHaT raw scores For example,'thefff

. or1g1naT search t1me data for the four transparenc1es used"

the V1sua1 Search Test were transformed Togar1thm1ca11y,3'.7f5“

' and were averaged to produce . s1ngTe score forj.each*M*~m~”ww*#¥

subJect 'Th group means ‘were caTcuTated on the bas1s of:r‘

these» t formed scores :Theﬂ purpose . jn : u51ng théf‘

"glogarJthmic transformat1on was to prevent any extremehg
-reactwon t1mel score on ag s1ng1e trwal frbm adverse]yr;f;mf;'

‘ ’i',1nf1uenc1ng g'subJect's mean score The'same-procedure Wast'“"

vl

‘;_used to caTcuTate the group means for the two forms of tﬁéﬁj,g;f~s_ ‘
ifTra1T Mak1ng Test ﬂ The - 4 5, and é%% year old nonschoo]edpmhn."
'”ch11dren fou]d not do the card"form of the Tra11 MaK]ngv-dyﬁ“
STest Only 28 schooled ch1Tdren 1n the 6~ 8 year age bracKet
l.and TO nonschooled ch1]dren in the 10~ 12 year. age group*"dt
;'icould compTete ;the card’. form of the Tra11 MaK1ng Testt!*'
(TabTe 0. T e | s
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‘ 'ICorreIatlons and factor analyses The'bcorréTations famong
l‘these _cogn1t1ve var1abTes were .calculated for each group R
'VseparateTy and are ava1TabTe for 1nspect1on in Append1x III |
: ‘-TabTes ‘11i< and 12 present the pooTed correTat1ons of these 1
jb)cogn1t1ve var1ab]es for the three nonschooTed 'and : he‘ two
AschooTed groups respecttveTy S1nce the data for aTT theyv‘

vtests were compTete onTy for the 10- 12 year schooTed group_ .

......

1 d(Grade 5) -a separate 1ntercorre1at1on matr1x for th1s group'.'

: g}zwas obta1ned (TabTe 13)4 The pooTed correTat1ons TabTes'f
t;IITI‘ and 12 were' caﬁcuTated n the mannervarev1ous1y'f‘
'descmbed e " ..

fw Astvmay be seen From ?the' correTatxonaT ,daté):ﬁthé'

>”d1ntercorreTat1ons between thureg Copy1ng and Memory F n‘”iéuw

"Des1gns,'7as' weTT sn that beween D1g1t Span and Aud1tory

':r1aT-“RecaTT were very h1gh fThe/

‘-ﬁjcorrelat1ons among these tests was con51stent for aTT théfv'

o \x\ ‘f

stPOUps The 1mpT1cat1ons of the correTat1onaT datas'cans bedfd:'q
.f.best exam1ned from the pattern of var1max Toad1ngs of. thesen

'“‘fvbftests to be presented next

Pr1nc1paT components analyses ‘were AehpToyed :on'the

Tg'correTat1ons presented in TabTes 11, 12 and 13 _ and heip,

factors w1th etgen vaTues greater than 1 were rotated to theq'

:ﬂvar1maxj cr1ter1on fThe resuTts of these anaTyses,Q'are,T:?q‘”

‘;tbpresented 1n Tables 14 15 and 16

e

As: may be seen from TabTe 14 three \factors_ emerged

"qivTh f1rst factor was. def1ned by F1gure Copy1ng, ‘and Memory';;?‘

""y;jfor Des1gns wh1Te the second one was def1ned by D1g1t Span,,_"
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Intercorre]at1ons (pooled) among S1x Cogn1t1ve s
L Variables for Nonschooled: Groups o
'-,K4»6_Nschv 6-8 Nsch,

10 12 Nsch 150)
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'»;j"Vagiabxes.i.,.f

FC

MFD

' rF1gure

Copy1ng (FC) i

: ’;Memory For :
"ijes1gns MFD)

ElD1g1t

‘. Span. (DS)

. Auditory SeP131 
"’» Reca11WfTA5R)~

=  ‘£Co1or -aﬂ'
-+ Naming (CN)

il
.. Search (VS)

L

Casof

3331
-.234

5 . _*“.‘08. 1

739
-.290 -.226

-.010  .005 .252

ALY
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"-.v{w~\ S o Table 12

Intercorre]at1ons (poo]ed) among E1ght Cogn1t1ve '

Variables for. Schooled Groups
(6-8 Sch, 10-12 Sch: N.=100) - = °

129

% Variables  FC. MFD DS . ASR  WR . CN VS -

_vF1gure" :
| ~Copy1ng (FC)

 , Memory For ,:f:‘ ‘
s Des1gns (MFD) .851°

” fSp§h (DS) _,3f063 .f.018~34ixg'

v'vAud1tory Ser1a1 S R S f
'Recall) (ASR) j?049"“t155',:5732'*
= Reading (WR) - .070. - 129 .132. 204 ..

»Co1or  _ T AR T B R
Naming CN) =118 --.220  -.248 -.296 .329. .

vﬁ'Vlsual

"_Seahph_KVS),** rﬂO43  -.087 -.008" -.167° -.059 .146 .

" Trail Makings .

" (Number) (THN) -.244 -.228 -.225 -.216 -.066 .270 -.074

TN



PURE Aud1tory Ser1a1

130 -

Tab]e 13

"~ Intercorrelat1ons (pooled) among N1ne Cogn1t1ve :
.o . Variables for 10-12 Year 01d ;
Schoo]ed (Grade 5) Group (N = 50)»

)

Variables .  FC . MFD DS ,‘ASR;_HWR:;’CN‘ VS TMC . TMN

— e
~  Figure ' ' : o | '
-::Copy1ng (FC)
n!,f'Memory For 1“ P g I
- Designs (MFD) .58 S

 Digit f‘“ LT
CSpan (DS)e. . -,06 -.01

'";Recall) (ASR) -.08_»7;15_”-,70,,

Zg;i””Word ”f R -
'-N;Read1ng (WR) Lou18 715 - .39 W40

'r';.'CO]OP : '
“Naming (CN)

o*:V1sual
‘-jSearch (VS)

-.02 -.240 -.30 -.29 -.28

‘,1b- éj43‘;‘ﬂ05o§;17v1-.28_ 6
f,Tra11:MaK1ng o V   = T R R ‘
(cards) (TNC) .12 -.18 -.13.-.21 -.15 .36 .32

"Tra1] Mak1ng Tl e R I et T
(Numper | (THN) =01 =01 -.04-.14 -.22 .33 .16 .23
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and”Auditory‘Serial Recall. Thesé two factors were labeled
’- simuTtaneoos,”‘andAisuccesstve processing’respectively, and
5conform ‘closely to - the cpatte#hr"establishedriinr previous'
&e.research (Das Kirby,;‘p&l Jarman © 1975, . 1979) . .The
1nterpretat1on of the th1rd factor was rather d1ff1cu1t tas
fthe- two ‘tests (Coﬂor Naming. and V1sua1 Search) that load on
1this factor haye been jdent1f1ed i' prev1ous ,,,,, Q“\earch as .
| defining>"speed’ <and p]ann1ng factors respect1ve]y In,;
severa] stud1es (Das, K1rby, & darman 1975, 1979, darman,n
E 1975 K1rby, 1976) ColorvNamlng was,found to be al’speed”
:taSK. and in Ashman s 1978).study,’stual Search Was taken'
aas a measure of ’p1ann1ng Thus, one wou]d not expect these.k'
two. tests to load on a s1ng]e factohn The th1rd factor m1ght
~‘best be v1ewed as a speed"factor -However, 1n 1nterpret1ng B
}'phe_ speed"factor for th1s samp]e. one shou]d not 1mpose:
-theé connOtat1on of the speed’ factor‘obta1ned‘w1th'the
,”Canad1an samp]e on wh1ch ear11er stud1es were ‘based't The -

nonschoo]ed subJects in"th present samp]e were not very

fam1]1ar w1th the names of the four» co]ors Some of ‘the -

h,,subJects took an extended ser1es of pract1ce tr1als to name

the co]ors Therefore,‘1t may be v1ewed ‘that - colorv nam1ng;

—

,‘._

'ffor th1svasampte was a cogn1t1ve task demand1ng process1ng

’requ1rements wh1ch were not~ observed w1th the Canad1an§,

‘V-jsample ; 'pr | _hqbddf

Four factors emerged"whenr the 'prinCipaT components
, ;analysxs waSv_employed on the schooled ch11dren only (Table

145)lvThe first two factors 'in HTable ,dS} were def1ned,
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‘Table 14
Principal Compohents Ana]ys1s ‘with Var1max
Rotation for the Nonschooled Groups ( 150) .

Féctor -

—— Variables o - : 5 ‘
- . S o R B I - T o h2

 Figure1Cdpyihg . (944 131 -.084  .916
' Memory For Des1gns _~"1.934 ":;183 -.0841“,[9{2a‘7
Digit'Span 7':f134 Lo15 . -.084  .861 .
| Auditory Serial Reca]] 7T '.Bey  -.030  .840 -
N color Naming 140 §-.316 692 . 598
szual ‘Serach _ . _.5.024 _/ .127‘”"'.863:' 762

% of total variance 30.557 /30.175 = 20.770




Table 15

‘Rotation for the Schooled Groups (N = 100

. - "
Principal Components Analysis with Var imax

) *

133"

. % of Total Variance 24.
ST T (24.845) (23,

936) (17.

"

927) (15.

597). .

- Factors -
Variables _ R
| T T 11 1V h2
_ Figure Copying = -.017 .- .880 . .015 ..017  .776
- | © . (.023) (.911) (-.062) _.(.029) (.836)
Memory For Designs . .042 . .890 ~ -.003 -.088  .801.
| o - (.035)  (.885) (-.151) (-.092) (.816)
Digit Span .899  -.026  -.007  .070 . .814
R (1929) (-.003) (-.124) (.070) (.884)
Aiditory Serial Recall .907  .063 ~ .018 -.142  .848
7 (.909) (.086) (-.151) {-.145) (.874)
Color Naming =~ ..  -.361 -.220. .77 ~ .108  .785
| T (-.157) (-.039)  (.815) (.282) (.775)
Visual Serach . -.105 ~ -.096  .060° .920  .B69
B | .- (-.054) (-.061)  (.026) (.931) (.874)
Trail MaKing (Number) ~-.377% -.419, - .173 . -.430  .532°
o T T (<1183) (-.227)0 4.725) (-.323) (.702)
" Word Reading . 263 .164  .845 -.067 = .814
827 22.893 . 16.781 13.499

*.The andihgs inside paréntheseé"@ere obfainéd;'When'
- Word Reading Test was excluded from the battery
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—_— o | Table. 16
TT— - . S : '
Principal_Components Analysis with Varimax

-‘f;‘\fé\\\\RQEEtion for the 10-12 year old schdb]ed Samplé

e — _MO ) R . 7 o
K ‘ S 'Factoré
\ Variables - ’ - _ -
c S T . 1T h2
Figure Copying =~ =.075  .851 . -.190  .766
Memory For Designs - .084 | . 889 . -.203° .839
" Digit Span - - . .93t ~ -.051 038  .872.
J Auditory Seria1_Reca11- ‘ﬂ902'f - .057 -;196 : ;855f
Visual Serach - 012 | -,420'  ;662 ~ .655
Trail Making (Cards) - . 155 - .018. - .766 612 -
Trail Making (Nuwber) -.014  .095 621 .395 °

% of Total Variahce - 24.554 24.396 _ 21.834
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successive and stmuﬁtaneous' precessing reSpeetively The
factor 1oad1ngs repor ted in parentheses in Table 15 were
derived by exclud1ng the WOrd Read1ng Test From the battery |
The highest ~1oad1ng on the third factor was that of Word
ReadingETest, fol]owed,by’that of Colbr Naming, and Trail
MakKing ‘(Number):h This factqr sbuld be named + ' school
1earning"fa¢tér*as the 'tests that 1oad‘ on/;this factor
‘demand skills taught in’schoe1s} The Color Naming task,'
noted’brevio@sly, atso behaved -as a cognitive task:. The
foUrth factor may be labeled as ’speed-ot processing”' which
was def1ned by V1sua1 Search Color Nam1ng,vand Tra1] Mak1ng
(Number) aThe pattern of results. d1d not change when Color
' Nam1ng was exe1uded from the battery. In all the previous
forms Of_ ,analyses,_ the s1mu1taneous~'and( successive
"processing_factors emerged clearly. The Visual Search and
‘Trailm Making did not measure 'planning’ as it did with the
'Canad1an samp]e One of the,‘p]anning_ tasks; frai1 Making
(number) "had moderate toadtngs_ on .the"simu]taneous.and
- succesive factors. The fact that the Werd Reading score had
a moderate cornglattdn: thh'the‘successiye‘factbr implies
that’sUCcessive processing,‘is -targely _inVo1Ved"in-kword
read1ng sK111 | T o | | -

- Table 16 reports ¢he var1max load1ngs of seven tests on
three s1gn1f1cant factors The first and the second factors
‘were- defined by the succe551ve “and .simaltaneons tasks'
»respect1ve1y.‘_The Visual Search,-and'the two formsrof‘Trai]

’Making']daded on the'third factor. On the basis of the
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| - _ ' . .
findings{reported in previous research, this factor could te

labeled a ’p1anning’ factor When word Reading and Color

Nam1ng Tests were, included in the batteer the former had a -

consjiderably h1gh load1ng on the ' gyccessive’ factor and
the Tatter had a moderate  loading on the "planning” ‘factor
(Appendi x I11). The correlation of Word Read}ng scores with
successiQeﬂprqcessing indicated, once again' the 1mportan¢e
’of-succeSSive coding process in word peaaihg skill.
' -~ In summahiﬂing the factor analytijc results, 1tVlshoq1d
'_ be noted that the emergence of eimu1taneous and succes{ive
proceseing_es two independeht factors yas Cjeap'fer-éli hthe‘
groups. \Segéhd]y, for the nonschoo]ed sample the emergence.
of a ’planning’ facter was not bosSTble F1na11y,ﬂﬂ,a
'p]anniné" factor was estab]ished only for 'the o]der
schooled (Grade 5),chi1dren fhe'resu]ts of  these analyses
| closely conform to the hypotheses stated ear]1er except that
1t was not ant1c1pated that the Co]or Naang tasK would be
defined as a cognjtjye task at the same . level as that of
" Visual Search ahd‘TreiT Making.

For the‘honschooledvsample, a 'p1anning’ factor did not
emerge, as this factor was not'complefé1y 1hdependent of the
Color Naming 'Teet; which has been r€darded in previous
research as defining a ' speed’ factOP (DaS, Kipby, & Jarman,
1975, 1979). In order for.‘fhe’ Colorb’Naming Test to be
. _uhcerre]ated'with- the ’plannjhg' facton,? the naming of °
colors needs to be epentaneous and aUtamatic.vThis eriter{on

" was not satisfied by the ‘nonschooled gamPle in the present '
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étudy. Since,  planning is a hidhef form of cognitive
prodéss, itS'ehergénce as a separate independent entity from

a 1oler Tevel skfll chh ‘as. + color . naming wou]d. on]y be
- poss%blé for . a sample, who can engage in cohple&\cqgnitivé
operaticns.;ConverseYy. the ’planning> factor was reduced tbﬁ
“a factor called ’sbeed’ for the nonschooled sémplgﬁ But for
the 10-12 .yeér 61& schooled (Grade 5). éhildreh,’ the
emehgence of é ‘planning’ factor wésxsoméwhat élearer, as
these.éubjects were . capable of carrying a .htgher 1eye1 of
‘cognitive iéperation. In  this vréspéot, the findings Were
_chsistent with'thgs§ gf Ashméﬁi

_ - D
demonstrate the :emergence’ c

@

‘caTled simu]téheous, successivg%%ﬂéﬁ planning with Gnadéﬁ 8
| Cénadjan\childﬁgh, | | | y
GﬁdUp diffenehées: The factor analytic’ resu]féA‘pfovided a
‘rétiOnale for -examining group differencesroh~clustérs of

tests ’thét . define dif%erent processing hréquiremeﬁté‘
accordihg to the \informgtion-integratj¢n mbdel ‘ofhgbas,
Kirby, and.darman‘(1979). Accordingly, mu]tivariate'épalyses
of varianceywere emp]oyéd for eXaminiﬁg;group diffenengesxon
" simultaneous and.éUcceSsive pﬁocessing. théé, Visua]fSearchv
Aahd Trail .Méking - did " not cluster together for a]i’the'
groups,'the data for these tgsts were analyzed using one-way

ana]ysesf offfvarianCe.l The analytical procedure adopted to

C?Q.

7

. : :
1'%;978),‘ who' was able to’

7gfge independent factors,

’
.

4

extrapolate the- influence of schooling, age, and their .

'interaétion was identical* to that described earlier in this

‘section. = - o

S %
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\

Thevresults of the un1var1ate and mult1var1ate analyses M‘~
AOf ;varﬂance are presented 1n Tab]es 17, and 18 The main
5ﬁfeffects of schoo]1ng and age as weﬁl sb the1r 1nteract1on~‘
1‘5were found to be s1gn1f1cant for s1mu1taneous and success1ve :
ilprocess1ng (Table 17) _e s1gn1f1cant 1nteract1on 'yof“‘
}'mschool1ng and age ar1ses from the fact that the d1fferencep7

. -between'v schoo]ed and”: nonschooled _ chjldren . becomes~

P 1ncreas1ng]y w1der through succe551ve years of’ school1nt.

tyfF both- the cod1ng processes, ‘th‘ post hoc contrasts

'”revealed that schoo]ed ch11dren performed at a s1gn1flcant1y"

//“\h1gher 1eve1 than the1r nonschooled counterparts at both the

o

t;syounger schooled group (Grade 2) was super1or 1n both’cod1ng”

‘-,u,processes,vand more so on success1ve than on s1multaneous,ﬂf

”.isimitar,;inf s1multaneous process1ng, 7but~ the former were};'

R

.age levels S1m11an1y, the s1mp1e effects of. age were also,_

s1gn1f1cant for @choo]ed and nonschooled samp]es on both

'tcod1ng processes Compared to the preschooled ch11dren,,the““

'Cbmbaftson of 6 8 year ‘old schooled (Grade 2) With T0412

,b-year,‘on nonschooled ch11dren revea]ed 'that both were;'

. h¢ superibr'.im success1ve process1ng g Th1s,_f once aga1n

- 1nd1cated aitstnong Jmpact of, schoo11ng on success%ye
- o LT e T e T A "wa@,',?z‘g
};process1ng LT ,f' ["._ " ;-"r,.r_ e a ?t, ST
~_b”Theg;ana1yses of group dlfferences on Vlsua] Search and,l

?7¢:Color Nam1ng~are presented 1n Tab]e 18." Slnce Vtsua] Search

’1qprocesses,f‘whereas the younger nonschooled group was better'y:”
=5<jon1y 1n 51mu1taneous process1ng Thus, the 1n1t1a1 year fit.’

o -school1ng had s1gn1f1cant 1nf1uence both the cod1ngﬁ:_°b
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o s
.//
N Tab]e 17 - ‘
A Summary of ’F’ Stat1st1cs from MANOVA Show1ng
"~ the Effects 'of Age -(A) and Schooling (B). on
TP S1multaneous and Success1ve Tasks SRR S

. Source - ..o .o.dfo. Simultaneous - - Successive. .. ol

School1ng (B)_{" TTf f{ f_2 ﬂf;i'33~87**€L‘ ?v j 47;54?*  ' ;' -

| ”7'(é%siﬁéch:Vé7xﬂ04125Nécha?f2"' L omEe o weae
'”Saf (6#é)sch°'951(104%2¥50h7'  2  '39f16*¥"ﬂf_ f:  21Q33**9f. i
. ins gisch 2 ase o 1Zse
(10 12)Nsch Vs:(10 12)Sch foj ;139;97%% : ?>f'f”39-43**7 '”“
ZM‘ , | .
2
2

“i;6051 ]f 1“’. 3.91%
. ' (Sch > Nsch)
( 1

(6 8)Sch vs (10 12)Nsch

J -

(4 6)Nschfvs (6 8)Nsch 'li i8;13*¥;

,»ﬂ

a4 6)Nsch Vs, (6 8)Sch 3663+ 13, 78**, 

- £ p €05 T
SR 0T e

-
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Tab]e 18 A71 H

A Summary of ’F’ Stat1st1cs from ANOVA Show1ng
“the Effects .of Age (A) and Schooling (B) o
- V1sua1 Search and - Co]or Nam1ng '

| SSUhCé.5H\f;-,‘f L df f'_ V1sua] R ,  f'Co1or

age ) T "L;f% ) "3D65" : 4737f720}35*% E-7"'
:{School1ng (B) :f" " .f'1  15 70**f :i   -»55342*f:;7;”
Coaws };iv';i*f,ﬂi, T.aTe 193

;~Q(é-soN;ch”vs”(ioé12)Ns¢h-»'{_;1'._ f<m Qf_1f,=,»‘Aj4g87f»"@'
’»K6 8)Sch vs (10 12)Sch }  '; }ﬁbf83** ”' ;j, ;{1:41¥* ¥.Ff,
(e 8)Nsch vs (6 8)sch ’;ff »‘ _lfk1'7= L 22 a88x
_“ (10 12)Nsch vs (10-12)5ch .i;;f*\aééfQQ*;n _5>;'3 4499ﬁ¥*' e
(8- 8)Sch vs (10- 12)Nsch 207 edoe

P o V,(Sch <Nsch)..
| j(4 B)Nsch vs (GfB)Nsch Code o T.98% 11. 37**— -

-

f*(4aa)Nsch,ys,(séaisch»gé'”‘#;gifffq3.61#+>;f*'  CBSTeex L o

o 75*?°" ‘;‘; j$H“fff;'bvf%f245v - W~rn7*x;».%

- *xp 5\ 05
R p <x 01.



isﬁpeffect of iage' was notx

-ﬁ% "Stevenson et al. 1978)

S T 2

- and Tra11 MaK1ng d1d not def1ne a planntng factor in aT1

‘ groups, the, 1nterpretat1on of group d1fferenbes on these ‘

tests w111 on]y be made w1th respect to the spec1f1c sk111s-,j'

;tapped by these tests . v
For V1sua] Search Athe s1gn1ftcant . infiuence’ of

‘schoo]1ng as we]] as 1ts 1nteraot1on w1th age was noted he'

“contrastS‘ revea]ed 's1gn1f1 ;Wtw}d1fferences 1n th1s search
: nsk111 beween the older sohool d and nonschoo]ed groups in"t*

favor 'of f}fhé, former The .s1mp1e effect of age was

‘cant Further‘ -post- hocghpbn'

's1gn1f1cant on]y f.r_dthe- schoo]ed popu]at1on Both ‘thejvf'

‘_fyounger schooled and nonschoo]ed groups were super1or ‘to the
v chooled group 1n th1s test whtch requ1res'_subJeots ttor
"Vlva”a1y51s 'of many v1sua1 patterns and to. find out the:‘z
Aone that 15 s1m11ar 'to:,thez target pattern iThe- resu1ts
‘:revealed that school1ng 1nf1uences the ab111ty to make an_r

’f:analys1s of the v1sua1 patterns, and in th1s respeCt tthés

) f1nd1ngs 'conform c]ose]y 't those ‘of Super (cttedt'tn

: Theg performance on _the’ Co]or Nam1ng test -whjchﬂhas-, ’

been- labeled :a.‘cognt1ve task f th1s sampte;AVWas,jt;

KT

ﬂ.tnfluenced by both schooltng and maturat1on ' A]l th'_lﬁf

7contrasts ment1oned in Tab]e 18 were s1gn1f1cant except that

By

:'fschool1ng d1d noti 1nteract w1th age in. 1nf1uenc1ng colon -

namtng ab111ty S1nce, for many subJects, the abt]xty 'toi.~”

a'name ‘the:'colors_»was‘ not spontaneous,.they were g1ven an' :

'7vtextended series of pract1ce tr1als,fto:;label_ the colorsfff“
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Tappropr1ate1y Hence, for this sampTe, group'differences' ine
4coTor nam1ng 1mpT1es Tthe speed of appTy1ng newly Tearned»
‘,sKtTTs 1n test s1tuat1ons So the 1nfTuence of schooT1ng and]tv

':age on. coTor nam1ng ab111ty shou]d be made 1n the context of :

*the sK1TT measured by this test

S1nce, 'the data for the two forms of Tra11 MaK1ng were_f

'not ava11ab1e for aTT gthe subJects,v‘the anaTyses 'were‘.'

.conf1ned to T1m1ted groups and a T1m1ted number of subJects

'The number of subJects who were abTe to compTete th1s' testltf(
v g1ven ,ihl TabTe 10 ‘rAnb ANOVA on Tra1T MaK1ng scores
.T_Tbetween 6-8 year on (Grade 2) and 10 f2 year otﬁ (Grade STJ

'fsChooTed ch1Tdren reveaTed a s1gn ftcant d1fference’3n favor'

¥

v(:of the,Tatter (F1, 98 = 63 21; p<.01) In the card, form of

v ’.

uth B TraTT MaK1ng Test yoldérTSChooTed (Grade 5) ch1Tdren

_ faTso performed at a S1gn1f1cantTy h1gher Tevel 1n compar1son;j
t':to; younger schooTed (Grade 2) ch1Tdren (F% 83 s 34. 07
f(p< 01) The younger schoo]ed subJects were' similar ‘to 1theﬁ'35t
oner‘ nonschooled group (F1 83 < 1). The corre1a11on beween('
: )the two forms of the Tra1T Mak1ng Test were. 27 and,;23_for;
Ldthef» chooTed ch1Tdren finl younger and oner age'groups'»

T;vsrespect1vely Invsummary, it can be sa1d that ithe spec1f1c3i

w

'1.pfunctwona1 sK1TT measured by Tra1T Mak1ng,. .et, the ab1T1ty§f~ o

‘Tﬂto form a- T1near orderJngrof a randomTy presented .set-;ofH

‘7st1mul1 .yisbﬂsconsiderabTy'.,fao]T1tated fibyf schooT1ng'~'”'
7'1‘_]exper1ence _. v- i , T | L j |

iiSummary. Before conc]ud1ng thisuﬁsectionti sométimbdrtanf'

'a*fjndtngs;shoqu_beﬁnoted.aFtrstyisimultaneousnand_sﬁccessﬁJe :

PO
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'ﬁ}.prooess1ng seemed to 1ncrease both as a funct1on of age~ and

"educat1ona1 exper1ence. In‘ th1svrespect the resu]ts were'i

unTike/those-obtained'wﬁth P1aget1an concrete _operat1ona1

sKiT1s'~wh1ch 1mproved w1th iag but not as. a funct ion of

{school1ng exper1ence Second]y, from th_‘ factor ’analyt1c.A
‘fh1nvest1gat1on >'s1mu1taneous _and; SUCCessivevr processes_
:appeared to emerge as two c]early and 1ndependent1y def1ned
’4 ood1ng processes forv 311. the groups Th1rd1y, the V1sua1,

'"Search and Tra1] MaK1ng tests d1d not def1ne a factor ca]led

L3 .

dl"P]ann1ng ,fin'*alt the groups as; was obta1ned in ear11er
research‘(AShman,'1978) w1th the Canad1an samp]e However ha :
ftﬂtactor s1m11ar to. p]ann1ng emerged for the o]der schoo]ed ?
utgroup Fourth]y, the funct1ona1 sk111s assessed by these two
]tests 4(Visua1"5earch and 'Tra1] Mak1ng) were found to- bed
's1gn1f1cantly 1nf1uenced by schoo]1ng but not by maturat1on
5d'F1na11y,y the ‘s1gn1f1oant re]at1onsh1p sbetweenkjthe' wordﬁ
"read/gg score and the two success1ve tasks.:1nd1oated 'thes.y
’1mportance of success1ve prooess1ng in read1ng sk11l wh1chff'h

‘bh1s fostered 1n the f1rst few years of schoo]1ng

Cluster1ng 1n Free Reca11

Boust1e1d's (1953) rat1o of repet1t1on (RR) ‘1ndexﬁ»wasv:

_used 1n th1s study as the measure of c]usterlng A rev1ew ofﬂl

VarJous. measures of cluster1ng FDalrymple Alford 1970 =

”'Franke1;h&f Colerti1973v Frender & Doub11et 1974; Hubert &
Levin, 1980; Roenker, Thompson, & Brown,_1971, shuell, 1968)

"=d1ctated ther,adobt1onvof Bousf1e]dfs measUre ot_ciusteringfv
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t: 1ndex for the reasons ment1oned be]ow The three frequent]yfj

used mesures of cluster1ng are Bousf1e1d's RR. 1ndex Frankel
and Co]e sf-Z’~score; and Roenker, Thompson andlBrown’s;
AdJusted Ctusterxng Score (ARC) The‘formula used to 'ombute_
- Z;’score- is not only compl1cated but a]so does not specify
ftxed‘yubper .lower boundar1es _ of: the Z‘flscores

Furthermore, the Z score measure can somet1mes underest1mate

: the subJect's use of categor1ca1 structure, as 1t does Vnotv~l

-taKe 1nto ‘account the number of categor1es in the or1g1na1 JPRE

X st1mu1us 11st (Frender &. Doub11et 1974) The adJusted ratio =

»'oFl cluster1ng (ARC) score proposedﬂby RoenKer et . al (1971)~

suffers from s1m11ar d1ff1cu1t1es jThe' appropr1ateness of:

[

. the - ARC score s a]so catled into quest1on in deve]opmentale

vresearch where a sma]l number; of - items. arex frequent]y'
i recal]ed ‘Dn~ the other hand Bousf1e1d’s RR is 1ndependent
| of the number of words sampled and 1ts expected vaJue,Acanvh
be determ1ned by a s1mple formu]a i _' "i .v: | ».’
| Bousf1e1d's RR is. ca]culated by d1v1d1ng the number of

1

n

repet1t1ons ‘(?) 1n subJects ,recall by (n 1) wherev’ is
the number of words 1n the reca]l‘ output ‘ Shue]] (1969)
us1ng some' actual data,‘ showed that the RR 1ndex had aﬁ
sma]]er correlat1on w1th the nunber of words reca]]ed than
d1d -other cluster1ng 1nd1ces w1th whlch he compared 1t
Bes1des hav1ng these des1rab1e ‘propc;! 5{‘ the RR 1ndex’--

Correlates _ihh the h1gh 905 w1th the é score advocated byt

Franke1 and Co]e (1971); In the 11ght of th1s ev1dence, 1tl1‘if -

’Was[ cons1dered des1rab]e' to use the RR formu]a in scor1ng

7
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the-reca1] protooots It was aJSo~found in the present study
that the RR measure. had a’ near ‘zero corre]at1on (r ‘ 037)
’.w1th ‘the‘ length of “the reca]] output on the 3rd trial over
) all the groups.
: The mean c]uster1ng scores of the five groups before
(3rd tr1a1) and after (4th tr1a1) verba] cuing are reported
vin3 Table .19' Tand are‘ plotted ‘1n Figure 2. Av2v(age) X 2
“(schooTing) X 2 trepeated‘méasuresron-3rd5 and' Ath.vtr{a]s)

wa\, emp]oyed to analyze the data:. The - resu]ts of th1sp

- analysis: are presented in Tab]e 20

Both},age and vschool1ng '1nteracted w1th the repeated

“,_measures;.i.e ,‘the-cluster1ng 1ndex, obta1ned before dand:f

after verhal» cu1ng was done Further post hoc contrasts:
.‘revealed that there were no s1gn1f1cant differences betweenf‘

:.the‘+schooted vand nonschooledﬁgroups (F1 96 =_1.10,[p>.05);

'p*or between younger and older subJects (F1 96  <1) in :the.vﬁ"

c]uster1ng 1ndex before verba1 cu1ng ‘was ‘done. However;*as-a’

fresult f' verba] tcu1ng,. recall output tended‘pto' show _"

3,1ncreased/cluster1ng for the schooled (F1, 96 = 5. 49, p<. 05)

"but not. for the nonschooled ch11dren {F1,96 <1) ‘ S1m1]ar]y,
. 16.29,
"1.08,

fvolder ch11drep proftted from verbal cu1ng (F1 g6.
p<v001); wh1]e\younger ch11dren d1d not (F1 96

R [

> 05) The max1mum v1mprovement in cluster1ng was not1ced
_‘for the otder schoo]ed children; ‘~“fpﬁ'

Although, grade 'jS}-a‘ key var1ab1e assogjated with

o - spontaneous c1usterjng of the reca]l output 1ts effeot does .

not';become‘ prOminent unt11 subJects have exper1enced some



Table 19 .

Group Means and Standard Deviations of *

Clustering Scores Before-and After
25 in each group)

Verbal Cuing (N =
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Groups,

.

'vBefore'Verbal'Cuing

T (3rd Trial)

After Verbal Cuing

(4th Trial)

“"Mean.

’sog

- Mean.

. SD

AT

‘Nonsch001edvn

(6-8)

ANonsqhooled'

© (6-8)

<" Schooled

(10-12)

‘Nonschooled/J

C(10-12)

Schooled

35
40
/ff3?.f 

:;38:

;.4” i

15
12
“;131_;
11

13

.34

.38
43
45

53

14
.15,’-: 
11 v

.18
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0 .
< .
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... BEFORE = _AFTER SRR
/. VERBAL CUING | |

Figﬁré:Zm' Mean_C1u§£ering'sdoreS'Of\tivé groups before
Y (3rd trial) and after (4th trial) verbal cuing.
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Table 20 /
Summary of Analysis,df‘Vérjance' '
- for Clustering in Free Recall .
Source df ms o F
‘Bétween Subjects . 99 |
Age (A) . =130 5.88%
.School (B) 1 ©.036 1.65
AXB 1 027 ..1.24
Subj w grp 96 022 i ~
' Within Subjects 100 \ ’
“Trials (C) a 472 12.88%%
AXC 1 . .080 4. 49%
BXC 1 L0683 - 4.69%
AXBXC . 1 005 .38
C X subj w grs 96 013
* p< .05
** p< .01
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amount of secondary blevel education. In this respect the
f1nd1ng of the present study is consistent with that of
other: researches conducted in Liberia, and Mexico (Cole et

al., 1971; Sharp'et al., 1979). The data, however, did not

support the f1nd1ngs of Cole and his assoc1ates w1th regard$

S —

to the effect of verbal cuing on the semantic Organ1zat10n e
of .‘vth‘e recall l\TC)UtpUt . They h Qbserved t.ha,t providing the

*'%tiberign.subjects'tgrades 2 to 6) withgcategory ‘names both

at the time of presentat1on and recal] did not enhance

ctustering'ih their recall output The results .of- the

preseht; Study' revealed that. schooled subjects with a rahge

of 2-5'_years of educat1on could | rettébly L the
experimenter’s c]ass1f1cat1on scheme when prov1ded #1th the
cetegory names at the t1me ofypresentat1on and recalt; but

there was. novre]iab]e increase in the length 'of the recall

4 output as a resu]t of verba] cuing. 'By providing theft'f

category names, the exper1menter made exp11c1t the structure j

of the st1mu]us array, which the - schooled ch11dren could

utilize to their advantage, ‘but. the nonschooled children

could not.

It - is ‘rather d1ff1cu1t to tell whether 1mprovement in,

clusterjng was due to tHE' school ch1]dren s ability to

K
-

follow eXperimenter’s. instructions ‘or it was due to a

'genera11zed effect of the forma] linguistic system 'enforced,
in ,schools, wh1ch the exper1mehter ~evoked by supplying A

vCatGQOEY names. The results, . however,-.demonstrated ;tﬁét

‘while both schooled;ﬂéhd' nohschooled_"groups failed Ato

’

b

.

ot
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‘ Words‘vrecalléd on tﬁé_ fifth trial Eevealed a Sighificahta

‘age (F1,120 <1) was sighfffcant.-Thé mean number of:
" recalled by the: two 'schodled and two nonééhd@féq gréﬁps

-under this constrained recall prbéedure ‘were 12,5@,‘?a'
=

‘\ndtiCed'in this respect.
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spontaneously utilizel the/ semantic information of the

stimulus :1ist as a means of organizing recall, it ~was “only

‘the schooled children who showed sensitivity to the semantic

structure, when it was made explicit to them,

In the fifth trial (constrained recall), th%?subjects

wére told tﬁe category names at the timelof presentation and

recé]l,v and were asked to recall all the items from one

cafegohy, which was then' followed by dasKing subjectéa to

i

recall items from a second category, and so.on. Because,

constrained recall shows-perféct clusteringj by definitiomn,

the importance of this trial was to-e;amine tﬁe‘relativé

inf luence of agé% and ,schoéling on the number of ‘words

récalled.'

The analyéis of'vab¥ance, employed on the number of

effect of age (F1,120 = 55.61, p<.001); neither the main

effect of schooling (F1.120:<1), nor_itstihferac{f@niwffh

12.48’ respectivelny'ThUSq' the Tengtﬁlof‘thé réCallﬁgqthg».

remained unaffected by 2-5 years of formal
‘ . . LT .

Summary : ”Inf summary, consistent with the findings T
and his assoliaté5¢:schooled children with a ;+ange% R
years of .formal education were not superior RRERL I
. . i ‘ . PN ‘\.,,;
; - . * -
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nonschooled eounterparts in demonstrating spontaneous
clustering. But un11ke the1r observa?ion, verbal cuing at
the time of presentat1on and recal] resulted in 1mproved
clustering for the schooled bbut. nbt for the nonschooled
ch1]dren'”tn the present sample. Nousignificant differences
were observed between schooled and nonschooled groups with
respect to the numben of words recalled when the category
‘names were exp11C$\Jﬁ’prov1ded by the exper1menter Thus,
the influence of schooling - was not observed either with
respect to the‘}ength of the‘ recall 'obtput ‘or ‘in the
Spontaneeus utilization of the semant1c 1nformat10n of the
.st1mu1us 11st to be remembered When the stxmu]us array - was
_part1a11y struetured by prov1d1ng category names as cues,
onJy-the schooled,ch11dren ebutd effectively ut111;e this

information towards enhancing elustering in the recall

output. . . T ®
_ _ , , ‘ 2 ,
o -

e ,9‘_;‘3

Serial Short-Term'Réca]l of'Locationsy“

The group means‘and the standard devtéttbns for the

**hfoverall recat] as well as for the - pr1macy, m1dd1e p051t1ons,

and the recency grecall are presented; in Table 21, end
plofted .in F1gurei;3. The stetistiCal.'procedUre*hsed.to
' obtain ‘the - nain etfects of ’schooling,% age end thetr
f1nteract1ons was :tdenticél tb that bﬂescribed earlter

Post- hoc contrasts were used to obta1n the s1mp1e eftects of

age and schoo]1ng and to. further speci fy d1fferences between

relevant groups. The 'F’ values y1e]ded ‘by these an]ayses
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P

Group Means (proport1on correct)-and SDs
_ for Serial Short=Term. Recall

(N

25 in each Group)

,_}Gboups4 f¢ j‘;

°?51¢t51'g"

1Phima¢y |

M1dd1e-?
Pos1t1ons »

Reqency

Nonschoo]ed

o (8-8)
;vNonschoo1ed

o(848)
”J Schoo1ed

~(10-12)°
 'Nonschoo1ed

-vyiﬁ¢(1o 12)
*ﬁ::Schoo]ed B Fi

i'MEan iy

SD.

T Mean,’a

B

i

‘wMeahH.
SDv” .

Mean"u

SD

& Mean 
8D

,'v{ggijj7f;
: »52545“ .
28 e
sT
. .Wf30‘ ﬁ
S48

.Q24f{1ﬁf_;
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-iig“
.37
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.33
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L s1gn1f1cant d1fferences were observed between ‘schooTed and il

RS the. pr1macy and m1dd1e pos1t1ons' recaTT ;in”‘ TT thevff

','ad%ordance w1th those cof Wagner- (1978) ‘.WhO found rnél

i expected the mean recency recaTT was h1gher inf compar1son..

zrvgroups. The ser1a1 pos1t1on data obta1ned w1th “the. presentfl“:gyﬁgf

155 -

i
i
I .

“are presented 1n Table 22,

The main effects of schooT1ng, and age as weTT as the1r

1nteract1ons were not s1gn1f1cant for-- the overaTT recaTT

}Further analyses revealed that ne1ther the s1mp1e effects of’°
'age nor schooltng was s1gn1f1cant (Table 22). Compared »
‘the 4 6 year on nonschooTed ch]Tdren, the rema1n1ng fodrt
;grOUps except 63% year on nonschooTed ch11dren were: h1gher_'v“
inj‘ the1r ; overaTT ‘ recaTT Thus,_ the generaT memory»';‘
prof1c1ency 1ncreased as a funct1on of . age 1n the 5 7 year-

_age bracket and rematned 1nvar1ant w1th age thereafter No -
fnonschooled groups, and in th1s respect the f1nd1ngs were. in.
~s1gn1f1cant 1nfTuence of schooT1ngﬂbefore the age of 12

Df spec1a1 1nterest to the study were the w1th1n tr1aT

rsources Lof vary1ng effects of : ge,.and _schooT1ng ‘As”'

‘ﬁ‘jsampleqorep11cated the' stud1es of Wagner t¢974 1978) «T

ed

55acan be retr1eved more or Tess automaﬁﬁcaTTy from 'short term"

' ifeatures of memory rema1ned 1nvar1ant w1th age or _schooling

”recency recall does not requ1re a spontaneous app11catton of,

;”'fé;act1ve fcogn1t1ve strateg1es as 1tems at the end of the T1st°

"va'iponjﬁ/ echo1c ;-vmemory (Hagen 1971) The ‘resuTts'bweref

‘TiﬁconSIStent w1th prev1ous research linl that -theu"recenoyrit'pjwf;;

QrecaTT wh1ch 7Tsj regarded yasf'a vmeasureb of 'StructUraTﬂrwgpd';'i
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" experience. It/ seems ‘plausible; ~and is consistent“with.
"prevtous‘ reséarchl that recency on}’echo1c memory;may be a
univérsal mémOry ,phenomenon, wh1ch can be effecttvely;

ut111zed e‘by‘-'yOUng and_fo]d, ~schooled and nonschooled

_\subJects

For pr1macy reca]l thereVWas a signtf1Cant main'effect

‘ﬁfiof‘age on]y, thus suggest1ng a deve]opmenta] trend tn"thefbr.'

fpr1macy effect wh1ch has \been regarded as; ‘a measure of:

‘NL‘"

) econtrol processes in memory (Atktnson & Sh1ffr1n 1968)

S

EFurther ' S1mp1e‘nteffects tests revea]ed no ‘s1gn1f1cant
g_d1fferences between the schoo]ed and the nonschoo]ed groups_,t

.ét e1ther tag leve] S1nce the pr1macy effect is; closely"

-

: related to verba]]y med1ated rehearsa] strategwes,*v1t th

‘ _suggested that .2 to 5 years of forma] educat1on does not

v/ | o : ;-i. ‘ ‘h‘ ‘_ f'-156; L

Eé".'

r“'3]‘5“31)/ 1ncrease the “uset of ‘such~ act1ve ' cogn1t1vet'“'hl

frstrateg1es Wagner also d1d not observe the 1nf1uence ofh

b choo11ng on contro1 processes before the age of 12 years

-The data, however, d]d not support Wagner s view that h1gheri'

(’\ Tl

~f1eve1 memory strateg1es asuch-"asf rehearsa1 develop saS“_aff”
;":funct1on of »educat1on “and not1 of maturat1on a]one Thevf'A

;7s1gn1f1cant effect of age suggested that age re]ated changesm,:bt

ine contro]’

'efas a funct1on of age on]y

v:.fsummapy J Summary,. three .1mportant f1nd1ngs shou]d be S
"fnoted F1rst the ser1a1 poswt1on curves obta1ned w1th fhej‘&~f 8
Mpresent _Sampte rep11cated the stud1es of Wagner Second as .

:'_expected and cons1stent w1th ethe vprev1ous _research; théhif

processes of memory such as rehearsal may occur,,"'

&



o nteract1on was: 1dent1ca1 to that descr1bed ear11er

dschooled‘ "ndv nonschooled groups
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'structural aspects of memogy\as ref]ected in recency recall
__performance ' rema1ned 1nvar1anf‘\w1th age ‘or schooling .

‘exper1ence Th1rd]y, it was found that age in the absence of.

schoo11ng may contr1bute towards the development of controlﬁ

: processes in memory such. as ,rehearsal wh1ch is c1ose1y";~

11nked‘w1th the pr1mabydeffect{

Sy1tog1st1c Reason1ng

-

~The - means rand 'the standard dev1at1ons-of the fwvekj:ﬁWw'
*groups for seven d1fferent types of.’ sy11og1sms are presented<“
'ffdn Table 23 hTh?, resu]ts of the ana]yses of var1ance for':'

'ﬁeach type of sy]]og1sm as we]] as for the tota] are g1ven 1nf

Table 24 ‘The stat1st1ca1 procedure adopted to obta1n the

hma1n ‘effects of ‘school1ng and ge as' we]] ’as'" their

PO

For the tota] number of sy]]og1sms so1ved the ma1n:f
effect of age was s1gn1f1cant thus 1mp1y1ng a deve]opmental

trend in verba]-]og1ca1 reason1ng ab111ty, however ne1ther'

j'the‘ ma1n effects of schoo]1ng nor its 1nteract1on w1th age‘£
urwas s1gn1f1cant The resu]ts' 1nd1cated that ‘schooled fand»,f
{;nonschooled ch1ldren d1d not d1ffer in the total number.of*‘
;sy]log1sms, they were able to solve | | B
| vahe;. 1nteract1on vlof:f’school1ng and vage was 'hofﬁ77~‘
fps1gn1f1cant -fohi any of theﬂ seven- dlfferent types of

.,dsyllog1sms : S1gn1f1cant effects of age were obta1ned on]y i

for the unfam111an and the con3unct1ye types
4}/” N

e
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AN ;

\J

R Table 23

T ’:;bGroup Means and Standard Dev1at10ns
Ao " for. Syllog1sms (N =. 30 in "each group)

S .~ 48 88 . 6-8  f0-12  10-12.
- Syllogisms =~~~ =~ Nsch . Nsch ~Sch Nsch - Sch

Total ~  Mean 10.30 - 10.57. - 10.83 1171173
. sb. 2,12 1.48 - 1.93  1.34  1.98
© Familiar  Mean_ 1.90 1.77  1.83 -~ .1.63 . 1.83
: . . sp T30 .54 .38 .56 .38
‘ Unfamilfaﬁ 4:Mean 1.500 )  }‘,'.60 1.87 .- 1n97“  L
oo sD - 57T .55 B - B L I
. Artificial  Méan - 1.33 {67 1.60 - 1.90  1.63
s B0 e 7731 .67
.‘;5Contrary to. Meanf5 1157.1, +1.43 1,030 1.40 - 1100 -
- ‘experience SD . o500 T2 180 BT .80 e

(o]
(e
(o]
~3
—

' Con3unct1ve,‘Meanf"1?17'  -, :67_; 1,430 0 117 17T
Lo sp o750 0800 7379 BT
Disjunctive Mean  1.73 173 1.77 - .73 1,93
7 s -.52 .45 .43 ¥4 25 /0
-. ST o , _ ' ‘ o . R
~ Implicative “Mean  1.10 . 1.83°  1.57 - 1.47 " 1.50
o .sDe .76 A9 .73 .83 .73
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‘ . . "V”fr e
ey110gisms revealed that the schooled children were supertor
~in solving conjuhctive syllegisms, whereas. the nenschooied
childrén  were better in solving syllogisms vthet were
conttary te.experience. For a]ltother‘tybes of esyl]ogisms,
no ,signifigant differences were obtained _between Cthe
vschoo]ed'and”nonschobted.gréups. -_ B

" An ‘examination of the simple effects of age and
schoeling for the-conjunctﬁveutype reveated that’” schooled

lchildren were superior'tb their nonscheoled»COunterparts‘at

both age 1eve]s;'andethatvolder. children~ did ‘better' than

youhger- 'hildren n]y 1n_‘thét onSeheoted sampte For the
’sy110g1sms that were Contrary to. subjects' expigﬁence
simple effect of schoo]1ng was s1gn1ftcant for the younger
age group 1n favqr of ‘the nonschooled ch11dren

 The present f1nd1ngs are not in 4ccordance with those

obtained from earl1er research {Cole, Gay, Gl1cK,vand Shanp,’

1971; Fobih, 1979; Luria, 1976; Scribner, 1977; Sharp ét

a],,_1979).‘1n all the previouse researchest sehooliﬁg has

been demonstrated to be a var1ab1e favorably 1nf]uenc1ng'

subJects ab111ty to solve verba]—]oglcal prob]ems However,
the bas1s for the super1or1ty of ‘schooled children: in

‘verbat—]og1ca1 reason1ng was< by no. ‘meéns 'c1ear ' It} was

_speculated ‘that d1fferences in syl]og1st1c reason1ng it

in terms of Togical reason1ng, but . rather in su j§' ‘s

1111ingness to. aCcept'-a y]logtSm -és‘ a self- conta1ned
1=prob1em from wh1ch 1nferences can be drawn (Rogoff 1981)

’=QThus refusa] of the bas1c prem1se wh1ch ref]ects subJects
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unw1111ngness to treat the syllogistic reasoning task as a
self- conta1ned hypothet1ca1 problem would result in an
,jncorrect solution. Some of‘ the schooled children in the.
bresent sample Were.unwilling-to acoept the basic premises
read out by the_Vexperimenter;.as these premises were not
congruent with their knoW]edge acquired in school. The -’
syl]ogtsms‘ "~ that -were contrary‘,to exper1ence provﬁded
'situations 'where the schooledf_chtldren app11ed their.
‘schoo1 based 1earhing to refute the bastc premises and
*_hence d1d poorly in compar1son w1th nonschooled ch11dren

51m11ar1y, 'for_ﬂthe yl]og1sms :tn the art1f1c1a]”

: ‘category, schooled ch11dren were s11ght1y inferior to the1r

. /
nonschoo]ed counterparts In. response to a prob]em such as

_ "Those having 1egs can-walk; if treewaould have 1egs,'wou1d
_ theya_be-'abiei to. walk “or not?", = some schoo]ed children
xsfrebljed_"Nb",vThey justﬁfied‘thetr responsevby 'saying that
"trees ‘depend':on soil _tor the1r food wh1ch they gathe?&/
through the1r roots If they would start walking, the roots

'would Lbe'seyeredt 1n\wh1chncase~they would die." Stmi1ar1y,
the.problem;_"Those having wings7oan.f1y§ If dogs would have
| wtngs,h wou]d they be ab]e to f]y or not 5",,was incornectly
. so]ved by 20% of the 10- 12 year* old schoo]ed (grade '5)“
ch1]dren, whereas all the 10-12 Year_301dA'nonschoo1ed,
_ch1]dren were able to sotve it 'correct1yﬁ ‘When asked for
- Just1f1cat1on, some “of the schooied Children’brought in
‘the1r school based Know]edge,vand made a comparison of the,
“bone struoture and we1ght of dogs and b1rds Sjnce, bﬁrds:“

-
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- have lighter bone, and weigh less compared to'dogs, it was
judged that only birds  céh fly - and dogs ‘cannotwl Thus,
- schooled chi]dfen werevﬁnwflling to tfeat some syllogisms as
self-contained 1ogicai units, and brought jn theih}normatiVe_
Knowlédgév acquirgd.in‘schoois eifher“fo réfute or judge the
validity of certain prehiseé.. The - refu$a1A of the basic
premises was not poésib}e for - the conjunctive_ type of
sy}]ogisms. Therefore, schooTed:children Aresponded' té( the
rules qontainéd in - the 'pﬁemises, and were superior to
thhschoo]éd groups. The.-hesqits‘ indicated ’that school
Tearniné may not always be faci1itatory'ih %ts effect 1h

solving certain Kinds of syllogisms.” Consistent with - the

resent  finding, Bickersteth (1979)‘.6bserved similar
re pgnse'patterns among Grade-4-6‘chifdren in3Sierra Leone;

\ Some schooled subjecfs-and'older children fréated the
'ist{c’ reasoﬁing  tasK. as neprésénting‘ a probiem
‘situgtion that required a ’so]utfon,-,ratHer- than as a
ion to be angwered 6n‘the'basj§30f therfufes’.contained_
within  the premises. Wherever -possible,:_the schoo led
, chiidrenﬂéonéidered the éxperimental setting as a situation
- where they could demonstrate théir schoolébased Knowiédge to

" the experimenter. One syllogism in the 1mpiicative,~catggory

read, "So ‘that, Rama Babu might be ab]e:to carry Picegfrom
‘his il]age<fo the nearest town, he needs a cart and  some
bags;| he has the bégs,'But'He,does not have the cabt;,can”he



‘eXper1ence_ in terms of what they could do, if they wer

‘overall score was depressed, and no ‘sign1f1cant d1fference

-

"familiar’ category, two that were 'contary to experience’,

h1P1ng a truck, or borrEW1ng a cart from h1s ne1ghbor JTh y
were assimilating the p oblem contents 1nto the1r persona]
faced with a problem situation like the . one posed’ By the
experimenter. ‘ '

- There were  five syllogisms for which ,schbo] based'-

.

1earning - interfered With ‘a- eornect solutionf one in the~

and two that were ‘artificial’. One sy]ﬁogism “in . the -
imp]icatfve sategorvaas-perceived-as a2 problem situatton .

th?t needed to be solved. The mean performance of . the

schooled subjects in these syllogisms was slightly poorer..

| than_fhat of nonschoo led groups (Table 23).. Therefore, theiﬁ

was observed‘betweeh the schooled and ‘nonschooled groups.
The data of the present study suggest that four"years
of formal educat1on in this culture does not s1gn1f1cant1y
improve verba1ﬂ10g1ca1 réasoning on these taskKs. HoweVe;/
one might possibly argue that__the problems »werex easy
compared to those usedl by previous researchers; _and
therefore, were - not sensitive enough"to capture the
fnf]usnce of schooling. It may benseeh‘from Appendix 1 that
the nature and format of the items used_in‘the present study
was highly similar, and in some . cases identical to those
used by previoUs,.investtgators (Biekepstetgﬂ:1979;'Fobih,
1979; Lhria,.1975; Sharp et al., 1979). Since there was._ﬂo .

Ly

prior 'knowledge with :regard to how these subjects would



~"handle’ [syllogisms, the content_and the format of theﬁiiems
were del]berate]y chosen to be s1m11ar to that of other
research . It is,t thewefore,‘suggested that a relat1ve1y

/
d1ff1cu1t set of 1tems, possibly in the format of “classical

~syllogisms (Scribner, 1975) should be used in future

research in order “to 1solate the effect of age and

schooling. | o

Aceording to Lhrﬁa (1971). vehba]—]egical reasoning ‘js
a fhndamentaT and basic espeet of cognition, which'is shaped
by the‘soCio—historicalaexperiences efhthe subjects. On the
bas1s‘ of this assumpt1on, how would one expect 3 to 4 years
of formal schoo]1ng toﬂcomplete1y alter the characteristics
of such a bas1c cogn1t1ve mechanism? Unless the mechanism by
wh1ch a relat1ve1y 1ow 1eve] of educat1on can. effect such a
rad1ca1 change can be spe01f1ed, the cogﬁ1t1ve superiority
of schOQ]ed children mightealwaQS be attrjbuted to factors
that ;covary with sehoqliﬁgi On the other hand,‘.the

.contribution of_speCific’cuTtura] experiences may‘appeari to

be important as cultures differ in the way they'’ amplify’,

or 'modify’ processes of cognition. This statement is a1so )

. borne out by Shaﬁp et al,’s'(1979)'qbservatipn that ...
| some,experience other than education, however, ;must/ 5
- inf luence - responses in this kihd of situation
because the Mayan adults from T1cu1 (Mex1oo) reshond
s1gnvf1cant]y better‘ from a companab]e popUIéfion"
- from the sma]]er, more trad1t1ona1 town of - Ramonal-

(p§54).
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“So far as the present f1nd1ng is. cggcerned an absence
of schoot1ng effect could be attributed to a re]attvely,f
higher level of pd?formance' of nonschooled children in
comparison to that reported im other studies. In terms ‘of
overall performance, the _mean: success rate for any of. the
grOups was less than 74% The mean correct response for the
two nonschoo]ed groups in the age bracket of 6-12 years was
- 78%, wh1ch is identical to the performance level of Grade‘
4-6 students in Ticul, . Meﬁico (Sharp et'at., 1979), and
h1gher than the 68% success rate for Grade 4-6l Ghanaian
students (FQbTh - 1979) - The mean performance 1eve1 of the
nonschoo]ed subJectstwas similar to that obtatned with Grade
4-6 sample of Sterra Leone and Canada (Bthersteth 1979),
'and h1gher than that obser ed by Luria (1976) with hthei

v
- ¥

.1111terate adults in Centra] As1a

The var1ab1]1ty 1n performance of nonschooled children
ﬂ"'was also tower than that obta1ned by Fobth and B1cKersteth
'

"?wh1ch 1nd1cates the Tevel' Qf cons1stency 'of the present

S
(t

i‘sample of subJects 1n respond1ng to verba]-logtcal problems
On the 5;515 of th1s ev1dence, one should be caut1ous in
mak1ng general1zat1ons about the per formance character1st1cs
‘of nonschoo1ed subJects On the other hand, future research
should focus 'on what poss1ble exper1ent1a1 variab1e~fs'
11Ke1y to account for the performance 1eve1 of the present
‘f nonschoo]ed SUbJeCtS The data support a betweenfcutture«
Livar1at10n in syl]ogtst1c performance,v Which fo]]ows from
'Lurta s (1976) concept1on that processes of cogn1t1on are tor

L] S

¥
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a 1arge extent shaped by soc1o h1stor1ca1 exper1ences

: A]] the subJects 1n the present sampte were asKed 'tof"

/

Just1Fy the1r answers. In most cases, the answer§ were very’ )
‘V*fshort and prec1se verbal_ exp]anat1ons,f and 1t - Was: not -

:”poss1b1e to mark them as etther ’theoret1c Lor emp1r1c ;'f'”.

«a-,_

:erus1ng ‘the: cr1terlon of Scr1bner (1977) lThe d1ff1cult1es in

i

2¥d1st1ngu1sh1ng between a ’theoret1c and emp1r1c ;response}jf"';hd

Mo

'ﬁbhave been d1scussed 1n the, rev1ew of 11terature xsect1on

. -_,x

hlth ShOUId be ment1oned that in a Drev1ous study (Sharp et”ffif~v

i

@@79 _ the percentage of theoret1c Jhst1f¢cat1ons was'

)

"hh;closely 11nked W1th the percentage of correct answers The17a'u

=@,;‘rank order propert1es of the seven groups stud1ed;-by Sharppjév

’*ffprema1ned 1nvar1ant when ;Judged ‘on ‘the bas1s of e1therf"’v

CovL

. et al. (19f§+ wh1ch var1ed in age and educattonal ﬁxperlence;_\i*"'"

df,percentage ‘of correct answers qr theoret1c Just1f1cat1ons,.‘h

'n:;there was a max1mum d1fference od five po1nts for any group,”‘:h;"ﬁ~ﬂ

’]H'nothlng more: would have been 1earned about theg rank orderp_?v

tud1ed In the 11ght of th1s ev1dence one could argue that

";T‘propert1es of the fwve groups the dresent study by~'

,,Ip1nd1cated that some of h , 11]1terate and nonscboojéd.. L

A'CEPP]YTNQ theoret1c emp1r1c d1chotomy on _fhe reca]]rp: =
fprotocols -3; wifttdmtpygl Th?fl : : - iRt

Several examp]e response% from prev1ous 1nvestigation3"" :

'tffsubgects refused to answer the problem, as 1ts content was

"?_ﬂ:ﬁot congruent ‘w1th the1r 'pract1ca1 wor]d Knowledge orjt

):ff;fexample, ln“response t'* snow and co)orf“of’ the bears

.ldfp prob]em;‘ 1111terate; subJects refused to draw any 1nference;-lﬁ

LT

(. .
A BN O

3v,¢f__ ";‘y&fg“ t{a“& ‘<
AR T SR : _
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”asr they were acqua1nted ne1ther w1th such unfam111ar places ;}'

" nor: w1th the ‘bears’ present there fjihf some. cases, they f<ﬁb
hbrought ,ihf the1r\ personaﬁ wor.1d .know1edge to comp]ete]y_
a]ter the contents of the maJor and .m1nor prem1ses, wh1chf*‘

"resulted ‘i ‘an 1ncorrect solut1on None of the subJects 1n't

e ’the present sample refused to answer a prob]em However,lfor

some’ subJects 1n the present study,‘the1r past 3xper1ences;;:“f'

'_iid1ctated the answers, but not. to the extent that “the ﬁwjor $:‘ Q;:
,lﬁhffor m1nor' prem1se was comp]etely altered to f1t 1nto the1r“ 5
"remp1r1ca]'wor1d Know]edge "' ” ph _v ' |

- Summany In” summary,' the data “supp0rted a deve]opmenta1f,t'}hh
dsvftrend but fa11ed to reg1ster a s1gn1f1cant :1nf1uence off27"

.fpschool1ng on.'sy]log1st1c_ reason1ng performance, wh1ch has,

‘been regarded as a system of ’theoret1ca1 th1nK1ng and

r, Ty

“" cogntthgn Secondly, the results;'gf. j:?

GhoveyE \53

- x-fundamental proce)
.'v1ndlcated that genera]1zat1ons&concern1ng poorer performancefgy

of - nonschooled subJects_ shou]d be made w1th caut1on fasva'
:*vthe1r performance character1st1cs are not un1versa11y found?‘
Jihacross raJl cultures ' Th1rd1y,, itf‘wj : demonstrated thatfff;
f;i;SChOO] exper1ence may not ‘always be helpful in, solv1ng:;_
erta1n k1nds of syllog1sms,, eSpec1ally ,those where thetf_;t’x'

,Awproblem contents are contrary to the Knowledge base acqu1red.'7

1n schoo!s

B ’ 1"'

’ R o R =

K . ) . E

~ o ; g

- ‘Q’\ el - OB

. 2 i
, R L L
‘ i : R o b
) o ‘t;?_' -
g v W
! S
Jo /



168

IS

ReTat1ons 1p between S1mu1taneous Success1ve ProceSS1ng T 1*.

and Concrete Operat1ona1 Sk1lls

[

i %ﬁhev raw scores on two s1mu1taneous and two successwVe

'tests of . 125 subJects who tooK P1aget1an tasks (25m subJects_:‘__v“7&

I

‘Tf;inj<Each group) were subm1tted to a pr1nc1pa1 components

'nfanaTySTs The var1max load1ngs the s1mu]taneous 'and

s

J.r-

ltsuccess1ve factors were used to ca]cu]ate the factor scores

u)

for each subJect These Tt factor scores were-

orre]ated w1th s1x P1aget1an tests A s1m11ar procedu e was

v’tffalso used to analyze the datat.for thf three ?nonschOOTed

.

‘nggroups" These correlat1ons are g1ven in Table 25 The six

1f7fs1mu1taneous factor scores than w1th success1vej The resuTts

biidjnd1cated. vthat‘f s1mu]taneous i rather‘ than"‘;success1ve

-

"-P1aget1an‘ﬂ sk1TTs , corre]ated' more h1gh1y; w1th theaif{f

. ﬁa‘., L

‘process1ng was 1nvoTved _1n solv1ng P1aget1an tasKs at the‘“‘

s operat1ona] Teve]
R A R T L B B
Oh"l-the 3 bas1s 'Of . the factori~scores,ﬁ* - double "“"ﬂ}”n

'med1an sp11t procedure was used to d1v1de subJects 1nto four

“groups h1gh *;-s1mu1taneous h1gh o success1ve,v h1gh

“us1multaneous Tow- success1ve.5_1.low”- s1mu1taneous h1gh

'success1ve,} and low s1mu1taneous low success1ve Those who

»

.'”t;scoredi'above' the med1an were cons1dered h1gh ifffhef'

i C'
‘;respectwve modes of process1ng, whereas those who scored

be Tow the med1an were cons1dered to be low 1n the respect1ve 15-":
5 : ’

“°ﬂsmodes The d1v1s1onl of the subJeCts T”to four gﬁo”ps was

‘ffcarr1ed out on the- ent1re sampTe and also on the nonschoo]ed

° subJects separately The means and ‘the standard dev1at1ons'K§W _J?_;

S
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Tab]e 25

S Intercorre]at1ons of S1multaneous and Success1ve
T .5,rf Factor Scores w1th PLaget1an Tests L

_Cons.  Cons. Trans. Trans Cl.Incl Cl.Incl. =
Length Mass (Cencr) (Verbal) (Pict) . (Verbal) -

-

' S1mu1taneous }}334l=’:, 

"”g;Success1ve . 113

},*Q”vf , f‘ ;' fonschoo1ed Samp]e (N'% 75); e

W

'H'S1mu1taneou§\;”§§g? ‘:lQQS‘;»;265 ,;v.175°57'iﬁ45i.°;f$934.:' :
t ‘Su;¢esszeAH =045 -.148 041 211 .085° 0 -.025

[

G , T ,;?{ B
o ) ) i - . . ,‘. 20 .

. . Lo S S
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e Table 26

' Meahs and'SDsﬁbf'Four Groqps5on Piagetian Tasks

AGpQupsk'{’ . .  o 'Con$L "ths; Trans\."TFans,~[C1 In “Cl.In.
Lo . Length. .Mass ~ (Concr). (Verb) T(P1ct) (Veﬁb)

. Entire Sample (N = 125) .
T L e _ LS )
S T e ﬂ&ﬁ
L3470 1.75 - 4.31 0 222
9. - .87 .93 1_04 -

g

z..a.-:
(.Q
—-N
w

46 .98

RiAN

~~'lH19h 51mu1-v;Mean»‘“ 20 wing 4290 2,08
bow Succro . SD 118 69@ .97 .89

ey N} .
. W
N

~ Low S1mu1<"]Mean; 268 1.29° 3'87i;.fqégyé;ﬁ‘ﬁ;ssf”f2u7ae5?
: "H1gh Suce -~ 'SD 0 1.490 "@0 .",12f“;1.12;‘ : :
C(N= 31) :*_,f5v,,_,;»,"fw B |
;-1Low S1mu1-}5 Mean{J 2;74{ ﬁf1 39 . 3.71 171 - 1.65 ¢ 2.84%
: %ow SUC? ~sb 1.79 .80 . 119 1.07  1.38 7 1.29

3.50

.  .~38 12_ 12~m - .v,_;‘,

M"u"aansChboiéd‘Grodps'(N,= 75)   \: :

O High s1mu1—f>MeanTv13;So' 1 89 ' 4.33 1.61  2.11  2.84
- 'T1gh SU?C sD . 1.20 13 .91 . 1.04. 1.60 - °1.38
. 18 S ERRE SRRETEI R e

 High S1mu1-;7Méaan'3542 468 4.00. 2,05 2.37 2.84
. ,%ow Suc? ©SsD . 1.39 . .67 .94 - -l91  1.46 1.17
(N = 19), e R T e A R

5- iLow Slmu1-1 ‘Meanf’q2.O5 e 3:58 . 121
,”',,T1gh ?u?c s 1.35 - .82 1,127 1,18

Low S1mu1-‘3-Mean-z‘2L26 &4.26 3.58 1631 -
Low Succ - sD- ""1.94° ~..87 1.3 - .96 117 . g
(No=19) o0 el e T e T e

05 2.68 .
.08 1.06-

._‘.
o .
N

-—
-,
-t
~3
—

AT
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of these four‘ groups on .. the six Piagetian tests “are

v

\ 2
lpresented in Table 26. S1nce the med1ans of the groups'lare. é&

sample-dependent"”stat1st1cs,a' one_'cou1d have,‘used ‘the
'irandom mode 1 analyses of var1ance to ekaminei the
‘re1at1onsh1p of cod1ng processes with P1aget1an var1ab1es
It shou]d be p01nted out that in most cases the 1nteract1on.j
'terms were very ‘low,' and‘vtherefore, the¥re_sf r
u}random—model analyses “of var1ance wou]d :
‘,s1m1]ar ‘E %that niported n~ Tab]e 27 ‘ ‘ :
. ?§§§%nce of Mmafn” effects

L

s1gn1f1cant 1nte¢act1ons W1thk

( erbal class 1nc1us1on for t; 'e-sample) and with the'

‘.presence of a strong ma1n effe@n »onservat1on of Mass 'for“

v
A

fwou‘£_also have been s1m11ar to that reported in’ Tab]e 27

S

if the :randomjmode1~ﬁanalysesv of var1ance would have been 'f

'f:Ther purpose offtheTStody’Wasvto eigﬁtneitf“preference
' foh:fthé~ s1mu1taneous orT'5uc¢és§#vé ;node\ of“'proces51ng‘
.1nfluences ; performancev on' concrete operat1ona1 tasks

eAccord1ng1y; %ﬁ(s1mu1taneous) X 2. (success1ve) f1xed mode]

1analyse5xiof 'var1ance' were performed, and.. the results are .

h'ishown 1n Tab]es 27

‘:fAsf may be seen fromFTable 27 ~ﬁb stgntfiCantitﬁfluenCefd
f;;of‘ SUCCeSS1ve pr ss1ng iwas obtalned for 5any”«of’vthe

: concrete operat1onal tasKs Except for the two verba1 forms'
';(Class Inc1US1on and Trans1t1v1ty) o the} ma1n effects of

f s1mu1taneous process1ng were cons1stent1y s1gn1f1cant for»f

Cs ‘ "', . . A i & . a
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Statistics Showing the Effects<of

“Source

- df

COns]_‘ Cons.
Length Mass

g

Trans.
(Coner)

Trans
(Verb)

 C1,Inc1

(Pict)

C1.Inct
(veérb)

o Simul.

Error Var.

R

e w0
L ¥ &R Aﬂ;ﬁ;y
SN e

—

(A)

Succ.

124

9,03«

" Entire Sample (N =

125) ¢
) \r ,Nu{“.

04t
00 s .15

 9[00**-

7.31%x%
.24 ‘::1

14

Nl
.88,

8. 16%%

G -
13, 16%*

76
-1 60

2.89'

2. 37

”?705**‘-

'Succ

Sime

A X B . 1

'(A)’f jl
By

.;NQhSChOQ1ed Sampje:(N\

75)

14.13%% 19.86%%
.03 . .62 -

17 - 3.95%

'Error Vg?{> 71

507+

.43
.42

w

o

.31
.01

4.20%

3.6

.06

T T
oo |-

(" ‘«".‘.
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a]]y.theZ'Piagetian tasks. The analyses,‘based:on the entire.

‘sample. showed a signifiCant éffeCt of ‘simUTtaneous

: process1ng on the verbal form of trans1t1v1ty Aecord1ng to
ltigﬁ',‘ P1aget1an theory, a nonyerbal mode of presentat1on is”
%&p pf recommended for assessing .concrete operat1ona1 sK]l]s In}.
» gq‘ ' view of the fact that only the ma1n effects of s1mu1taneous,'
e A,

"and not- success1ve process1ng were . s1gn1f1cant for all the

.fourgﬁfhverbal tasKs, the. resu]ts indicate an involvement of

““s1mu1taneoUs» process1ng in so]v1ng tasks at the concrete

”operat1ona1 1eve1 =

-

The means of the h1gh s1mu1taneous Tow’ success1ve group,.
zhwere cons1stent]y h1gher .for a11 theﬂ P1aget1an ' tests )
compared to that of low s1mu1taneous high success1ve group |
An exam1nat1on of the tab]e of means suggests that those who

were  low in both cod1ng processes -were ~‘bet_te_r ~in two 3

*conservat1on tasKs and verba1 trans 1v1ty than " those .who e

:were “lTow Ain‘ 51mu1taneous but htw in success1ve For the

' *analyses done on. the entlre‘ sample,u the performance

"super1or1ty of the Tow - s1multaneoUs low success1ve group wask'

'fa]so ma1nta1ned for ‘the two. forms of class_ inclusion task.

Therefore, success1ve process1ng{4r1nstead of becomingv
,“fac1l1tatory inits effect “may tns some' cases become':a'
"11ab111ty,"wh11e ~‘so]vmg P1aget1an concrete ‘operat1ona1_
'tasks o o ‘ \ A' | B &

‘As ~may' be seen»:from:'Table'~27  the ihteraction'of-"
| s1multaneous and success1ve process1ng was significant for'
‘the ConServat1on of Mass 1n the nonschoo]ed group This is

h@,

e
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attribyted to ,thed superior pergormance of the low
“s1mu1taneou3flow1'Asuocessive’ | group over the Tow .
_simu1taneous-high successive group‘(F1 71 = 13.68, p¥<. 01)r'
‘Theiresu1ts, once agaqn support ‘the v1ew that a predom1nant
preferenoe for the use of s1mu1taneous over success1ve
processing.may betadvantageous in acquiring the«‘concrete
‘operat1ona1 'coneepts. iHowever;'?it was only’for the verbal

bform of C]ass

nolus1on that .involvement of both the

: ”«;" l

fgprooesses was’ essent1a1

For the verbai,form of transitivity, where the subject

‘was asked theiégéstions of the form, “Mr. X is ta11er than
th( Y M.y TSfta11er thaniMrp'Z' who is taller, X or 27%,
ai s1gn1f1cant 1nvo]vement of s1multaneous processing. was
found Quest1ons of th1s type have been “used by . several
researchers .as .a measure ‘ of sy]\og1st1c reasoning
(Sternberg; 1980' Hee%sbergen§ 1980) The Trans1t1v1ty taSK
is s1m11ar to a Syllog1st1c Reason1ng tasK in the sense that
both requ1re ;ubJects to draw a correct 1nference on the
bas1sz of verba]—log1ca] relatipns conta1ned in the problem

The present study also used sy]log1st1c reason1ng prob]ems,

" the ‘results of ,wh1ch are reported in the next sect1on.“1tt‘¢

‘was found that the 1nvo]vement of simuTtaneous ‘probbssing

. was . essent1a1 for' so]v1ng both verbal transitivity and

Asy11og1stqc reasontng prob]ems _The re1ationship' of

, s1mu1taneous synthes1s .w1th performance on tasks that are

'purely verba] in form carr1es a s1gh1f1cant 1mp11cat1on - for
‘ f '
- the ‘s1mu1taneous success1ve model of Das. k1rby, & darman

‘-

[3
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° -

»

(1979)' Although simultaneous process1ng is quas1-spat1a1}

©in nature, and is ‘assessed by tasKs that are nonverba] 1nf¢

form, as a cogn1t1ve process it under11es the competence in
both’ vsrbal and nonverbal domatns of human behav1or

Tné: f1nd1ngs of the present study are in accordance .
wwth earlier research (Cumm1ns & Das, 1978 Mwamwenda,-1981)

in that s1mu1taneous processors have an apparent advantage,

-over SUccess1ve processors in so1v1ngw concrete operat1ona1
'tasks.“Simi1ar1y;‘Carlson-and Weidl (1977) found support for

“viewing concrete' operational tasks as instances .where

s1mu1taneous process1ng was requ1red

The processes under1y1ng, Piagetian tasks dhave‘ibeen

.recommended for study by several authors (F]éve1],v1977;c
‘Thayer & Coliyer, 1978; Winer, 1980). Basic to all the:

concrete operational tasks is - the children’s ability to.

integrate information from several sources in order: to

farr1ve at a correct ‘judgment and . the manner of this

1ntegrat1on seems to be compat1ble w1th the, character1st1cs

- of s1mu1taneous ‘and not successive process1ng The central
not1on in concrete operat1ons appears to be rever51b111ty,
','wh1ch is . a 1og1ca1-spat1a1 ‘concept = like. simultaneous.

~ synthesis:

In- transttﬁvity;v a correct ‘solgtion-jis attained;by

reat1ng a spatial representat1on of tne elements~’to' be

| ‘compared It 1nvotves an 1nterna11zat1on of the concept of

- the re]at1ona1 propert1es among obJects The same object at

the' same t1me can' be smal]er than some and 1arger than-.
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others,. The child must be able 'to realize that .in

asymmetrical relations, each object must be simu]taneouS]y

understood in the light of both direct and inverse
a ‘ : X S

re]atipnal operations (Flavell, 1963).11niother words, one
- must be able to perceive that every object has more than one

ralationship with others.” The k ability - to . codrdihate’

1nformat1on from several sources and to make the system°'

tota]]y surveyable at any given point ;in‘ time is a
charactervst1c of s1mu1tani’us process?%g

S1mu1taneous process1ng\a1so assumes an 1mportant role

in the acqu1s1t1on,of the conserva{1on concept. In ach1ev1ng»

o

the conservation concept, the chi]dfmust recogni g at the
transformation ©  changes the objeets ‘on two! sions
»simU]taneouSiy'jand should be ab]efgto Acoordihete 'Athe:

dimensions such ‘that var1at1ons ifh one are s1mu1taneous]yﬁu

ordered with variations in another (S11verman & Rose, 1882).

The"charaCieristics Qf‘ﬂbasic ‘thought processes‘Asuch"as

deCentering; reversibility;' and compensaticn, which are

involved in conservat1on performance are cohgruent with that
of s1mu1taneous processing.

S1m1]ar1y, in 'ach1ev1ng class inclusion -concept, the

}re]atlon between a]] and some must .be. grasped the child"'

should be abLe' to think of the parts as d1screte from the
whole, and simultaneously thi Kk of the who]e 1tse1f (P1aget
1954) The understand1ng of the part whole re]at1ons 1s

‘ essent1a1 for ‘the development of class: 1ﬁc1us1on cqncept

S1mu]taneous proaess1ng is thus 1nvolved in class 1nc]us1on,

3,
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per formance as the child is engaged in a process oOf
discerning classes from two points of view: one as classes
in their own right, ‘and the second as members of a
superordinate-class.

Whi]e'isimu1taneous processing is closely linked with

: ,concrete; operat1ona1 skills, successive processing may

somet1mes become a liability. A success1ve processor like a
‘preoperat1ona1 subJect, tends to link act1ons or perceptual
states -in a step;wise. or sequential fashion without
‘displaying a simultaneous and aTl-encompassing purview of’"
‘all the perceptual States,

| One‘might argue that the development of simu]taneous{

: processtng is an age- re]ated phenomenon as 1s performance on

P1aget1an tasks. Since many of the subjects who were 1abe1ed/
as  High-simultaneous .processors on the. basis of the_b

. ﬁooub}e-median - split ‘analysis“ were  from - 'the' upper

age?bracket,~ they performed better. on Pwagetlan tasks. Tne
argument wou1d probably be 1ncorrect because in thgncase of
‘,succes51ve processtng many h1gh success1ve proceSsors also
came from the upper age bracket But success1ve' process1ng,

unlike s1mu1taneous was not assoc1ated w1th performance on»

Piaget1an tasks. As the resu]tf show both cod1ng processes‘
o ‘appéar 'to 1mprove as ‘chronqcog1ca1 age 1ncreases 7but:

fs1mu1taneous proce531ng a]one 1s\re1ated to’ performance on- A

concrete Operat1ona1 tasks -
.

,:Summary In summary, the results 1nd1cated that s1mu1taneous-~"u

' proce551ng prov1des ‘an appropr1ate strategy for,solv1ng :

YA:
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I
concrete operat1ona1 tas!s, while $uccess1ve‘proce531ng may
in some instances become a liability. However, it 'is not
clear' how simultaneous pPocess1ng is specifically used at
the time of solving Piagetian ‘tasks:; there remains a néed to
study -the exact relationship between the two. The importance
of the present study 11es in its attempt to understand which
process under11es concrete. operat1ona1 performance, but a
‘dirferent sort of exper1ment should be designed /Lo_~speETfy

. !
how simultaneous processing is utilized.

Te

3

o Re]atxonsh1p of S1mu1taneous -Successive Process1ng with

C]uster1ng, Ser1a1 Short Term Recall, and Syllogistic
| Reasoning u |

) The;‘raw scores oﬂ two simultaneous and two succe551ve
tests of 125 subJects,_Jho took: the the Ctuster1ng in vFree_
| Recan,T Serial Short-Term, Recall, and the Syllogistic
$ Reasoning_TeStEDwere»subm1tted to a principal components
 analysis. The varimax ]oadings:onﬁthettwo factors‘were'usedA
to calculate the SimultaneOUS-and successive ‘factor scores,
: ipr each subject. A double median sp11t procedure s1m11ar to

that described in ‘the prev1ous sect1on was fo]]owed for

d1v1d1ng ‘subjects_ into Four groups Thﬁs division of'the

R T subgecﬁs 1nto four groups was. carr1ed out on the entire

\'..' -
{gi o .
.r‘\)'n\'

s;sﬂmpli a hd a]so on the nonschboTed samp]e separately The: ;
. Lok ool

ﬁ§ its ‘ ﬁmeans ‘and the standard dev1at1ons of these four groups  are
SRR STy ,

v preseated 1n Table 28,; and the resu]ts of the two ‘way

B “t $1xed mode] analyses of var1ancgpare reported in Table 29.




_.variance to ana]yze the . data S1nce, the interaction terms

R o ST

Because the med1ans of the- groups4 are sample dependent -

stat1st1cs, one could have used the random mode 1 ana1yses of

V'were very low for all the anatyses' ‘the results would have

‘ been essentlatly similar to those reported in Table 29.

with the entrre samp]e demonstrated s1gn1f1cant effeCts of

, samp]e the 1nteractton between. both - the proce

J

As may be seen in Table 29 neither the ma1n effects of
s1mu1taneous and success1ve processing nor their 1nteractlon |

was s1gn1f1cant for the clustering index obtatned before the

‘verbal cuing was done. However, ‘both Athe | processes

faci]jtitated‘ clustering in the recald . output fotlowingA‘

verbal cuing by the experimenter As‘may "be recalled, the
fourth trial. in the c]uster1ng test was verbatly CUed at
both presentation and recall. The *subJecfs were ‘told . the

four category‘*ﬂabe]s at the time of presentatton and were

atso rem1nded at the t1me of recall Thd results obta1ned

s1multaneous and successive process1ng for the c;Pstertng.s7“

1ndex obta1ned in thev fourth trial. For the n%/

. s1gn1f10ant. 1 o ',:\ : -'f_ R >‘lzo;\_‘h

The ‘results indicate that” neither 51multaneous nor; 

succe551ve proce351ng was 1nVOlVed 1n subJects/ Spontaneous

[
> |
clustertng of the recal] output But those suéJects w1th a

;' -
R

l
«preference ‘ﬁor etther mode of process1ng could effect1ve1y

ut111ze the exper1menter s cue towards 1ncreas1ng c1uster1ng

in the1r reca]l output hThe 1nvotvement of s1mu1taneou$ and |

{

- successive processes 1n4c1uster1ngvas agvresult of Verba1

RS

— : . o o = < . . . B .
. L B . . - [ T T IS : LA

schooled

ses were’




Tab]e 28

 Means and SDs of Four Groups on. Cluster1ng,_“_
Ser1a1 Short - Term Recall and Sy]]og1st1c Reason1ng Tests‘

" Groups .- vauC1uster1ng CIuSt:hing'“ Serial Sy]]og1st1c E
L S ok (3rd Tr1a1) (4thv_ria1)_ S- T Recal] Reason1ng

e e

'fEnfife‘Samble7(Nq=gj25)}§

- - e e e T ‘ ,
e L R R R SR

J““High;Simu1-v‘Mean/”-137*_;17_- A9 703 11,64

. High $ucc . °SD = 14 o6 e
N =83 )

' High Simul-" Mean .37 .42 - 672 . 1121
,LOW.SuCc‘: CSDe 13 A3 A 2.0

o

-'thow S1mu1—'"Meanxf5§37v;?ﬁﬁ‘f,ﬂ42f 'f ‘f» 5_737'”7i« 10.63
CANC=030)

H1gh Suce .;gSDF}’}';14ﬁxﬁ'? 3':}155 ;f“”]"v1.935-;  »._,1477j 3;_.=""

Low 51mu1--'-Méahi;~;4i7,f S s 8.39 . 10.48°
Low Succ «",SD-.,f'{13”*,, ' f\;j4[;¢i; Co1.39 0 178

. B ' . . . NS . . :

e f‘NohsqhQOjed_GboﬁpsTfo:75)

¥¥H1Qh!5{mu1-’5Mean 7‘J§6";;ﬁ"“_t4Qg=;th“H 7:O5;§‘ '? 113m575' }_‘-W
 H1gh Succ B L A SR L ﬁj1§58-v;._ v-~1“8Q‘n*

i g .  '1"'f: 3 o i ?;in _ ,, -  . v/‘ SR
"‘H1gh s1mu1--vMeanj~'?39 A3 70 T 110

Low Succ 08D 2 et 98 1,450

e Léw]simufi7‘;méahf”5;40;“5}‘e;“ff415, B2 1041
=-ﬂj?ighzsu?c' 28D 15 16 . 2,060 - . - 1258

Low Simul- 5‘Meéni(4.37f*r o si2 T qoaas

f:-Low‘Succ CSD At 1A e 1,36 . 1ie5 .
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Table2s it

A Summary of ’F' Stat1st1cs ShOW1ng the-
' Effects of Simultaneous and Successive Process1ng on
' C]uster1ng.,5er1al Short Term Reca]l and Sy]]og1st1c Reason1ng

o ;'_;”,g,’,, — ;gkk““ . T T
1uster1ng “ Serial. . Syllogistici
4Ih\Tr1a1) S-T}Recall__Réascning e

‘3‘

(3rd Tr1a1)_‘

Ent1re Sample (N 125)

'°T§{mui;{(A)i 11\ v; ‘566“?5' . f5264*;,-,}1j‘2.55;f[', 7 35ux

e, (B) 1104 ¢ 47ees ¢ o286 82,/.~f->*'* "
CAXB ot 2t “gbaﬁjﬂggfié%iﬂs“f_,”a'gv:19;

Cror varo i2i L0

:.’ffNpnschod1¢dfQhoubs (Ng='ZSX.' ,,;

o simal. (A) 1 1800 2,45 . 7.99sx  6.82%
Cosuec. (B) t. 01790 v .82 .35

CaxBo 1 149 3.99x o e
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"Ut1112e success1ve process1"

"”approached e]ther ‘ta_l

:durecall of 1ocat1ons

N
S e

[}

: cu1ng was further supported by a s1gn1f1cant 1nteract1on of

-lboth the processes for the nonsbhoo]ed samp]e

R

The ser1a1_ short term reca]l  measure shOWed' an'

':1ncons1stent re]at1onsh1p w1th the two cod1ng processes fThe -
":results obta1ned from the".ent1reb sample 1nd1cated- no-

;s1gn1f1cant . effects'“ of s1mu1taneous ”and, successive.

©

htprocess1ng or the1r 1nteract1on However, in the nonschoo]ed
\'nsample,v only the ma1n effect of s1mu1taneous process1ng was
‘,ls1gn1f1cant thus suggest1ng that the h1gh .snmultaneousi
"tf;processors were better _1n the1r overal] recal] of p]ctureft“
5'1ocat1ons in- comaar1son to the low s1mu1taneous processors
a’“ItZ’may be seen from Table 29 that the F"values assoc1atedf7e
k”;w1th the' ma1n effects of fs1mu1taneousr“andv' success1vef
itprocess1ng for the ent1re sample‘reached s1gn1f1cance at 121"5;
ee]eve] thus 1nd1cat1ng that both the cbd1ng processes were;JtaVv"
11nvolved to a. certa1n extent 1n ser1a1 short term reca]l ofr

{ﬁ]ocat1ons \On the other hand 1n the nonschoo]ed samp]e, the;tit“bf"

P9

'?’Js1multaneous process1ng was reSpons1ble for the performanceL
;on the ser1a1 short term recall task Th1s m1ght\ have been,tf

’&\ \\\due to the fact the nonschoo]ed ch11dren were very poorer 1n |

\

',f*succ 1ve process1ng and therefore could not effect1ve]y"'

fmu]taneous or in}‘a successtve_e'
fash1on However, this 1noonscstency in the pattern of”
f BN i

'.dresults does not perm1t a prec1se understand1ng of - thedT

're1at10nsh1ps between cod1ng/processes and ser1al short termbf'ii_h

S

»

invfaf task that canl bef_‘t



. compat1b1e with i'the"

183

The‘results for the Sy]log1st1c 'Reasontng' Testv.Were’

c]earcut  For the e't1re group’ ‘as"welt .as‘.for ptheld

. [V . - .
: nonschoo]ed subjects, only the ma1n effects of simu1taneOUS

v processing was?;s1gn‘f1cant thus suggest1ng 1ts 1mportance

-

) for s01V1ng verbal lo‘1ca] problems ' The manner :1n wh1ch-»

sy1log1st1c . .reasoning tasks are so]ved seems to be f

proce351ng ]In' solv1ng verbal 1og1cal reason1ng tasks,'theat
N :

h subJect encodes the 11ngu1st1c 1nformat1on of the prob]em'
- into a mental representat1on wh1ch 1s then fol]owed by anfﬂ

-‘attempt to» draw 1nferences'v from th1S,Q representatton jf

(Falmagne, f>1975) ‘ Thus,,;th f1rst stage 1nvolve5',thef

encod1ng of the prob]em' prem1ses,, and 1the_ second one

S t cons1sts of. apply1ng 'af enta] ‘operat1on on the encoded:'

- 1nformatfon (Evansj 1972) Edr}fat Coppect solut1on, 7the_;ijf1:7
".’encodtng _»bfa;;jhesﬂ 11ngu1st1c'T 1nformat1on '1nvo]ves tan:’::_j:
e1nterna]1iat1on‘nof the fact that the .prem1ses be]ongﬁv_(ﬁ
l' togethep, .not as separate ent1t1es wh1ch are 1ndependent ofd' b
each Othef The sUbJect is requ1red to exam1ne not onty é;{i_?f
‘prem1ses,‘ bUt also the re]at1ONSh1ps that exast among themlf!mu
‘, in order to draw a correct Tnference Hence;‘the syl]og1st1c o

"7-reason1ng task demands relat1ona1 thtnk1ng wh1ch ts also a"7 -

character1st1c of s1mu1taneous proces51ng In‘ v1ew of «the'

fact that s1mu1taneous process1ng prov1des an appPOPP1atejgf.5?
strategy”“for**SOIVTng_~sy11ogﬂst1c problems;v~s1multane§#snu~vgA‘W_

: processors have an apparent advantage over those who prefer

success1ve process1ng 1n solv1ng verba]-]og1ca1 problems

N

character1st1cs ::9ffv s1mu1taneousi o



. The f1nd1ngs of the present study, however : d1d not'~
véksupport B1ckersteth and Das s (1981) observat1on that both
_ cod1ng processes are essent1a] for solv1ng syllog1sms They.‘

had po1nted out that a]though both cod1ng processes may beh”

used for solv1ng syl]og1sms, preference for ~one - process or -

’_another may be largely determ1ned by the character1stmcs'ofl
‘”:the samp]e The success :rate‘ of the present samplejvtn:_w
r~5y]]OQTSt1C_i'reason1ng was h1gher‘ compared td; that"off”“

L N
*ﬁch11dren used 1n the1r study It m1ght be argued that at ;an,

d'~;advanced level of operat1on, the subJects m1ght have re11ed :

_heav1ly on s1mu1taneous process1ng for so1v1ng syl]og1sms

Summary In fsummary, fit - was. demonstrated that ’ne1therr;”

.4z?s1multaneous "nor. success1ve process1ng was inyolvedﬂ in

'v,f‘exh1b1t1ng spontaneous‘; c]uster1ng '_ However,1 when]:thej

h'category names were} made expl1c1t k subJects ”wtth' ha’jf"”

tf‘ﬂpreference'vfo‘ e1therA mode of process1ng tended to show

1ncreased cluster1ng 1n the1r recal] output SecondPy, bothfy_n

codlng processes showed n uncertajn 'relat1onsh1p w1th'h

-f;ser1a1 short- term .recall .of '1ocattbns o F1na]]y, Athefvf'“

therformance on the syllog1st1c reason1ng task .was to a ]anefﬂ.

'fh’extent fac1]1tated by s1mu]taneous process1ng



S IV. STUDY TWO
: A Rat1ona1e fcr the Study - ) P
f This study proposed to 1nvest1gate the’ eftects of
Lnonschooled 11teracy on the hature and pattern of cod1ng and
ts;plann1ng processes In add1t1on,"‘the . performance
.1charactervst1cs of 11terate and illiterate adults on tasbs
v_that tap.-some “memory and prob]em so]v1ng sK1lIs were a]é? y
rexam1ned : ~:”f“ o ‘; L S _w \" }._i
R The cod1ng and plann1ng processes for th1s study der1yl
'r‘the1r connotat1ons from the nnformatton 1ntegrat1on mode)/bf”

-
Da K1rby and darman (1975 1979). The reasons for adopt1ng

‘Vth1s approach for the study of cogn1t1on have been d1scussed

' x‘ear11er S1nce Aelementary forms of read1ng and wr1t1ng

- experlences are h1ghy related to stmultaneous and success1Ve'v-'

‘ process1ng, 'it -was of 1nterest to exam1ne the role of

11teracy 1n develop1ng these processes Wou]d the:~1tterates';"

- be super1or to ljll1terates in one Kind- of . process1ng or
4 another° " - :" . ’ | | . | :
' The d1fferences between the developmental perspect1veh
”.and the pract1ce perspect1ve in terms ‘of the c]a1ms they ;ﬁ
tmake for' ogn1t1ve consequences of iiteracy‘.haye 'beentii

3d1scussed 1n the rev1ew of 11terature Fo]1owﬁng 'arguments

'favour of. a developmental perspect1ve (Greenf1e]d 1972 y‘

iO]son, 1977 a, b) “it can: be cla1med ‘that wr1tten language is

-~

iassoc1ated w1th 1mproved log1ca1 competence and abstract1ng,['

I :ab11t1es whtch have w1despread 1nte11ectual consequences At

j{]east the eXposure to a1phabet1c scr1pt and ‘the school based

Co185
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9 written  texts provides one -of the important reasons.

beo

' . ¢ ' . . 'S . ey . . . . .
e§plaining why schooled chitdben'performghéfyep on cognitive

‘ T«p“3ybéneficia1

Lo : . * . . R R . .
.‘differenc;es‘~ émerge ih'_the compar1son ofﬂ 1iterates and

s tasks. Since 11terates are a]so q%p&ségf

effects - of ‘written texts, wou&if pattern of

V'illitehates° Cehtain cogn1t1ve tasks wh1ch are shown to be
;,sens1t1ve to‘the effects of schoo11ng were also 1nc]uded ”{n
'the test battery The tasKs that were 1nc]uded in this studyf
- were Sy]log1st1¢ Reason1ng,_Cluster1ng 1n Free Reca]l and
fSer1al' Short-Term Reca]l of Locat1ons Each task measuresva
spec1f1c cogn1t1ve ab111ty in its own way These have ,been
}fdescr1bed int Study One. “ | |
' In summary, the obJect1ves of this study were‘ v
:t;- To: exam1ne the 1nf1uence of 11teracy tra1n1ng on the
'i;~ vdevelopment ‘of coding. and p]ann1ng processes w1th1n the
o thepret1ca1 _framewonk of 55hé 1nformat1on 1ntegrat1on"
’mpdel deveToped by'Das; Kirhy, and darman (1975 1979)
25 To determ1ne the role of 11teracy in develop1ng Certa1n 1
:,cqgn1t1ve sK1J]s:as tapped by Sy]]oglst1c Reason1ng,
‘dCIustering in‘Free Recal],tand Ser1a1 Short Term Recall"
of Locat1ons ﬂests |
MaJor Hypotheses »
: Hypothes1s 1
 Literate adu]ts: are expeCtedf'to be better in
hsdqseSSivehandisimultaneQUS:pndCessing than fltitehate
'[iadOTts,':whi]eAvnoibsUehardiffehences are expected with

L

'-fhegahd-tp per formance pn"planningf tasks.
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| Hypothesis 2 |
scribner and Cole (19815.éUggest'thas_honschooled
1itehacy does not- promote 1ogicai reasbning,.
{ab§tract{ng}"wandléeneralizihg abilities. it is‘expe¢t§d
th;t 1iterat§s‘aTd i]jjterates in this study would n&t

differ in their performance on tasks measuring skills .

related to ‘verbél-logical ~ reasoning, -memory § 3‘44;}

retrieval strategies. - R

- The sample cdnsisted of 20 literate and 20 illiterate

Samp1ew'
adultsin fhe ioca]ify of,Angu];.India. ;Both adﬁ]t groups
‘Cahe fﬁom the same v}1lages and were quogeneous in ‘terms of
shaﬁing the 'dattern'hofz fhair' community experience. The
literates had undergdne a 10-month periddv of 1literacy
training in their respective villages. |

Recentiy, the MiniSthy_of‘Eﬁucafion and Social We]féfe'
of India'has undertaken‘the téskf of educating illiterate
adults through a National Adult Education Programme,’ which
has béeh impiémented in different parts of India since 1978L:
' The program aims at educating i]iiterate adults to read and
write in'fheir Eegfbné1 language. The teacﬁing and 1earnihg
conditionsu’in 1ﬁteracx_centers‘ére not like a formal school
-'settﬁng.»Attémpts ére made to make learning eXpeEiences
fe]évant to the living ‘and.WorKing conditioﬁs bf'peop1é.
‘Through 1iterac§ traihing, aduﬂtsvare;taughf ’a»_vafiety of
'stIISj inc]udihg }cﬁild—care,lfamily p]énhing, agricu]ture,

-and such other things which are of practical benefit in |
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their life situatidns. |
The State Resource Center for Adult Education in Angul,

Orissa has taken a project area consisting’ of 30 Adult

"Education Centers; 20 are eXclu§ive1¥ for men and 7-are

exclusively for women. The total popu]ation in the project
area is approximately 12000 out of which approximately;SSQO
are illiterates. A portion of the illiterate population in .

this aréa ‘attend these ‘30 resource centers.. The main'

'occupation"Sf these people i§'1and,0ultivation.

, The -sample for’ this study was dra@n'from.five male

"Adult Education Centers in this locality. The mean age of

the literate and‘illiterate groups were 19.25 and 22 years
respéctively. The literate subjectS'were‘ablé to read and

write at a very elementary level, but their cqmprehenéion

5 skill was very low.

Tests

A1l the 1jterate»and hoh1iferate adults were tesfed on
the simu]faneous—successive-p]anning battery. The Word
Reading- Test was given to the literate adults only. For the
Figure Copying and .Trail-MaKing taéks, the adult versions of
the'tests,wefe used; These tests héQe been"deséﬁibed in
detail in Study One. |

In addition, all the subjects were given the following

. three ‘tests: Catego y Clustering in Free Recall, Serial

Short-Term Recall Locatjons} and Syllogistic Reasoning.

These tests, their administration, and scoring procedures

‘haVé.béen described in Study One. However, there were s]ighf

|
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changes in the test for‘CategoEy Clusterihg in Free Recall.
Instead of 16 cards, 20 cards with four categories of
pfctures were used. |
'qucedure_A

* The procedure was esgentially similar to that described

in  Study One. Ail’the tests were administered individually,
ana in the order described in Study One. Tﬁé subjécfs were
tested in~  their respecti&e vi]lages in their Anétiye
language, Driya; They werekg provided with finaﬁcial
reinfprCements (ha of theif\ daily wages) in order to
obﬁaih thfjr coopera ion for the xeSting;‘ |
Resulfs and Discussion ' B p | |
| This chapter has been organized into four sections. The
first séctién deals with~the simultaneous; successive and
plénnihé battery. The' next 'threej sections eXamine. the
per formance of“ the adult literétes and »i]literates in
C]uStering in Free Recall, Serial vShQrt-jerm Reéa]]*'of
‘Locations,v énd Sy]logfstic( %easoning Tests. Attempts’are
made tb relate the performance'1eve1s'of,thebaQu1t$'in these
tests . to- those 'of the schooled and nbnscho&Tédvchildren,.
which weﬁe deSbribed in Study One. A brief dfchssion of the
‘f1nd1ngs is also presented in each sect1on
Slmultaneous Success1ve P1ann1ng Battery '

" The means, standard. deviations and the results of the

:andlyses 'of._variance- comparing the pérformanCe bfj,fhef
"7 literate and illiterate adulfé are presented in Téble 30.

The intercorrelations among the various cognitive variables
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Table 30

Means, Standard Deviations and 'F’ Statistics of
Simultaneous, Successive and Planning Tasks for

the Literates and Il1literates

.GPOUDS‘ ‘ : -
Variables
o Literates = Illiterates F
- (N=20) (N=20)
Figure Copying Mean  16.70 13.90 - - -~ 4.,57%
. .SD ~ 3.54 4.48
Memory fFor Desighs Mean - 31.05 23.60 ~19.42x%x
| o SD 5. 34 4.86
Digit Span Mean 4.40 4.10 . 3.23
o SD 48 .54
Auditory Serial = Mean 29.95 24.40 5.83%
Recall : SD 7.10 7.07 x
Visual Search Mean 5.24 5.75 o
. ©sD 2.10 1.70
Color Naming - Mean 74.80 ‘. 83.35. | <1
| - sD 28.45 28.15
 Thail Making- ‘Mean © .5.95 6.61 3.71
(Cards: Form A) . SD 1.18 ' .91
Trail Making ‘Mean 7.42 . 7.96 . 5.45%
(Cards: Form B) SD .76 .66 »
Trail Making Mean 8.00
“(Number: Form A) SDh - 17
Trail Making = ‘Mean 8.84
(Number: Form B) SD 1.94
Word Reading. " Mean  43.15 . |
S - 5D 18.42. o -

TDT
AN
oo

,_‘.m‘
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- and ‘the facto} structure -of the simultaneous, successive and
planning battery are presented in Tables” 31, and 32
réspective]y.

The mean Word Reading scores of the literate adults
(mean=43.15) i's comparable to that of the Grade 2 children.
(mean=44.86). The analyses 6f variancé revealed that for
Both the‘si;ultaneous tests (Figure Copying, Memory For
Designs), the  literate adults were betterl than their
i}litérate counterparts. The results indicated a sign}ficant
‘difference between the literates and illiterates in one of
the successivé fasks, Auditory Serial Recall, in ,k favor 6?
the lformer. For Color Naming,'VisQal Search, and Forﬁ A,Pf
Trail  MaKing (cards), no usignif{cant differences weré
observed between the two' groups. ’ | R

The éorne]ations,pfesehted ianable,31 were submittéd
to a principal components ;ahalysis with the Color Naming.
Test excluded from the battéry; The ‘factors» having eigen
values‘greater:than i were rotated tovthe varimax ériteriqn.i
The yarima§‘loadjngs‘0f theseltests,are' repor ted ih }%ble
32. The second and the third factbrs corresponded,close]ypfgn
the.paftern established in'previousvresearch (Das, Kier\%’&
“Jarman, 1975, 1979), ahd were, thUs,\labe]ed simu]taneoﬁs
and 3uccéssive,factors respectively. A]fhough the number of
sUbjects: (N = 40) was small, it was_grafifyihg to see that

the factor’ahalySis confirmed the previous results. The -

first factor mhich was defined by the Visual Search, and the .

two forms of the Trail Making Test conforms closely to a.
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"Table 31

Intercorrelations of Simultaneous-Successive-Planning
Battery and Color Naming Test
for the Adult Sample (N = 40)

Variables FC MFD DS ASR CN VS TMA T™MB

Figure
Copying (FC),

Memory For

Designs (MFD)' .600

Digit T

Span (DS) .087 .056

Auditory Serial. ' ,

Recall) (ASR) .057 -.057  .418 -

Color . .

Naming (CN) .008 -.092 ~-.223 -.054

Visual | '
Search (VS! -.112 -~-.276 -.246  .133 A.026

Trail Making
Cards: A (TMA) -.025  -.280 -.187 ~-.033 412 349

‘Trail Making “
Cards: B (TMB) -.326 ~-.232 ~-.198 ~-.123  .261 277 .713
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S Table 32

Pr1nc1pa] Components Analys1s w1th Varimax Rotat1on of
S1mu1taneous Success1ve P]ann1ng Battery :

.LFacgors   ':'

Variebleejr |

 fe" e

F‘gure CopyiTe '35171:7.-'032,;f;r,9207myg.g1021;1ﬂ,=r857*7’"Mﬁ

Memory For. De51gns,e:‘ o —'255:'Qe '841»" ‘;077"{ ’5}778\
Digit Span f"-3~7f245'i;‘f;026;:;,:.776};;‘:7,654 |
Audi tory Serfa‘ Recall . .107 .00  .B86 797

vV1sua1 Search r.'--e'r -  .647L’f5~ﬂT33_?7 :?075fe .)f:442f é_: ';

Trail Maklng R R I L
(Cards ‘Form A} " o .898 . -.002 - .-.082 . .B12-

Trail Mak1ng

(Cards ‘Form B) »;?fe;ei; ::784;5‘ﬁ;}299}7f*7;203‘- 700 .

% of Total Var1ance :e‘28:24 -4123?07*;1f20,70}}“
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ltblann1ng factor estab11shed 1n'-prey1oUS ‘research'"(Ashman,

:1978) However the nam1ng of th1s factor as ' p]ann1ng s
T.to some extent comp11cated by the fact that the CoTor Nam1ngvb
‘”Test whenv 1t was 1nc1uded in the test battery, had a h1gh., ";
load1ng on. th1s factor : -

‘fInJ a prev1ous research w1th Grade 8 Canad1an ch11dren

‘-Ashman (1978) was ab]e to demonstrate the emergence of three _ff -

‘La1ndependent factors ca]Ted s1mu1taneous, Asuccess1ve,,and3y:t"

bfh”plann1ng The pTann1ng factor in Ashman s study was ma1n1y3»’

f-;def1ned by the Vlsual Search and Tra11 MaK1ng Tests Thev]e“

B pTanntng factorvf$‘ thts study ,was;hgnot(b;completelyi v

bx~‘”depe”de”t ff'fh CO]OP Namtng‘ Test wh1ch -ha been S

'regarded as def1n1ng a speed”faCtor~1n prev1ous*fresearch1; e

~(pas, K1rby, & Jarman, < 1975; Kirby, 1976; darmany_1975),fffy

C‘/

v rBut;:1n order for the Color Nam1ng Test to be unCdrreTatedoyf'f;

‘D

“"h,w1th | pTann1ng thev»nam1ng of. }thee colorsi needs to beﬂt;ffft

'fspontaneous and automat1c Th1s cr1terlon was not met by thev/

“?;sampTe f{infn th1s ”Lstudy In;‘add1t1on,“

'"ﬂhéexper1ence of th1s samp]e was: 'not=‘compara'1e to that of;f:.tff

'.Ashman . S1nce- pTann1ng ‘T$v 3_Hh1gheravform of cogn1t1ve o

the .educat1ona] I

:-’act1v1ty,.1ts emergence as 'a7-separate‘:1ndependent. ent1ty‘_ 'y_'

k “from ’a 10wer Tevel sk111 such as coTor nam1ng would onTy bei
'poss1ble w1th some amount of educat1ona1 exper1ence
The emergence of two 1ndependent cod1ng processes Knownsy:

&

was; s1muTtaneous and success1ve. syntheses, was clearcut f

N ;Mu1t1var1ate »analyses of var1ance was - employed to anaTyzeth'*

»the performance of the l1terate and 1TT1terate aduTts on the“:
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~tWo stmuTtaneous and"thertwo'SUCCesiVe tasks. : The resu]ts'
"vrevealed t‘that f,theph adult Titerates‘ were )superior“fto .

7

1TT1terates in. ‘both s1muTtaneous (F2, 37 9v49 §<:001T; 'andﬂt
success1ve process1ng (F2 37 3. 33 p< 05) ? R
R Both aduTt groups camel from the same. v111ages,‘dandtr-
homogeneous; ;soc1odemograph1c bachroUnd ands weren aTsob'
homogeneous in terms ‘of shar1ng the patterns ot‘fcommunity .
\\exper1ence Thus,lthe super1or1ty of the T1terates coqu be
" to a great extent att\mbuted to their 10 -month T1teracy

tra1n1ng The Ttteracy tra1n1ng 1nvo]ved read1ng and wr1t1ng

"; exper1ences at a very e]ementary Teve] The sK1]Tsvf1nvolved ;‘ -

vi?ingkvwr1t1ng Tetters 1nvo]ve v1suaT anaTys1s of Tetter dfgb'

patterns and the subsequent reproduct1on of those patterns
These sK1TTs form ‘the essent1aT character1st1cs of the
51mu1taneous cod1ng process FoTTow1ng i-the» 1n1t1a1
acqu1s1t1on of pr1nt1ng and recogn121ng a]phabets,‘]the'ta7
Tetters are arranged success1ve1y to form ‘words,_ and thet"
'”bhi_ —word eTements are. put in a sequence to construct sentencesv
| » The reader at th1s stage 1s engaged in a success1ve mode of
it th1nk1ng,_wh1ch deveTops graduaTTy through extended pract1ce
Q of word and sentence construct1on As a resuTt elementary
of an 1mprovement n/ s1mu1taneous and success1ve 'codrng
Drocesses i » ‘ e _ \ _ | . | ‘ s o
It woqu be 1nstruct1ve to compare the performance of

the Ttterate and the 1111terate aduTts w1th that of schooled

and nonschooled ch11dren 1n Study One The compar1son' would_

forms of read1ng and wr1t1ng man1fest themselves in the form ;Zf
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"ffurther spec1fy the" ro]e of age and educat1onal experience

fon the development ‘of the two cod1ng processes In ‘terms ofﬁ

o the read1ng and wr1t1ng skill’ and  the per1od of T1teracy'

tra1n1ng, the ]tterates were comaparable to the 6- 8 year old

;,,'ch11dren (Grade 2)r As may be reca]]ed the l1terate adu]ts

l~and Grade 2 ch1ldrep were . read1ng words at an equa] Tevel of'g;

’competence as found 1n the Word Read1ng Test

st
SR
g

,"\a

4

'ftF both th‘* success1ve tasks,» the performance of thef

z§ The ‘ means'g ot" the ch11dren tand adu]t 'grOups' on.

bff‘s1mu1taneous and succe531ve tests are plotted in F1gure 4. g

'5311terate adu]ts was comparab]e to that of the 6 8 year old S

‘.iSchooTed ch1ldren (Grade 2) The mean scores _of fthéf.’

i 20 year old l1terate aduTts and 6 8 year o]d schooTed‘_T°” =

"ch1]dren were 4 10 :and 4 36 for D1g1t Span,vand 29 95 and ;,vd

. 28. 60 for the Aud1tory Ser1a1 Reca]] respect1ve]y Th 22 ;_'

':fyear on 1111terates were :sxm11ar to the 10 12 year o]d’ﬁ'f ’

' nonschoo]ed ch1]dren, but both these groups were 1nfer1or to'ur-

"*Grade’ 2" ch1ldren The' results 1nd1cate the 1mpact of one

B year of - read1ng and wr1t1ng exper1ences -on success1ve

ndo not attend schooT . 37 "Tt f";ilﬁtyﬂij._k;jt

/
/

=

'+ ") -
-.//' ..

7
/\,
{

”s7processlng,< wh1ch otherw1se does not develop when ch11dren A
! /

,”*On” the other hand, the p1cture with sfmurtéﬁebﬁs"v”d

'“jf'process1ng 1s clearTy d1fferent In the F1gure Copy1ng Test

fithe i1111terates (mean-13 90) perform at a level comparablecd"

j“;;to that of 10 12 year- old schoo]ed (Grade TS)' chtldren-o -
vit( mean= 13 86) and:}’therf 11terates 1 st111 | d betterf'b

(mean 16 70) dr_ ‘the. Memory f Des1gns Test : the_ﬂtfvfa;
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;5; success1ve tests, both the adult groups are super1or to 6 8 1-1’

108

f;vperformance level of the l1terate adults (meansBIQQS);[ and

10 12 year - old schooled : ch1ldren ‘d(mean?BQ.BB) " are

'comparable w1th the 1ll1terate adults (mean-23 60) Wbelnglgy"t

'chearly at a d1sadvantage But unltke ‘that observed w1th

a'year old schooled (Grade 2) and 10 12 year old nonschooled

‘uch1ldren in. s1multaneous process1ng

'”fofi WOrd Read1ng score w1th D1g1t Span, wh1ch is-a marker,;f ‘

' ;are cons1stent w1th the v1ew of earl1er researchers (Cumm1ns{ SR

Although both cod1ng processes seem to develop as a,‘tl
:ffunct1on of age and educat1onal exper1ence\ the development_f o
':of success1ve process1ng appears to be largely determ1ned byy_j

Wﬁ:‘school1ng The read1ng and wr1t1ng exper1ences at qa very‘: T

\

ﬁelementary level greatly enhance success1ve process1ng l'h:s.,“£

speculatlon 1s further supported by the correlat1on,v(n--36)f;

' ptest of success1ve process1ng In th1s regard t f1nd1ngse

"‘,:‘& Das,“'1978) that success1ve process1ng l54 related t -

"read1ng sK1lls at an elementary level
B

\.fJSummary In summary, 1t was demonstrated that the emergencef'l:

",pof, s1multaneous and success1ve syntheses as two 1ndependent,

-‘_cod1ng processes was clear for th1s sample,‘ whereas there’_

' xr;w’ part1al support for the exs1stence of a. factor called'

plannlng . Secondly, l1teracy exper1ence iwas found ;td:f,~‘

"'pifavorably 1nfluence the development' of both the cod1ngix

.?iprocesses F1nally, although age and educat1onal exper1encei“i.’hh
~‘Vcontr1buted , towards the development of both forms ofyljf’f

"~;syntheses, the role of educat1on on success1ve mode of' ST
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CER

‘"th1nK1ng was relat1vely more Tmportantr ‘this fjndingu is

' One.

\
Cluster1ng in Free Recall’ 1‘\

;cons1stent w1th the results obta1ned 1n Stu

Bousfield's (1953) Ratio of Repetition (RR) index as a

* - measure of cluster1ng was used f.r‘ soor1ng the recall

'filprotocolsuf,lhe .rat1onale for’ us1ng RR index has been given

ﬁtn'StUdy'One The mean cluster1ng scores of the l1terate andi,l

}1ll1terate adults before and after verbal cu1ng are reportedj'”

» }1n Table 33t A 2 (l1terates vs 1ll1terates) X;»Zr (repeated"
*,measures before and after verbal CUing) analys1s of var1ancef
j‘f was employed to analyze the data vThe summary resultS‘_oflh

3lth1s analys1s are presented 1n Table 34

As may be seen from Table 34 _ ne1ther- the group"3orr_»*}

‘“;Tverbal cu1ng effect nor the1r 1nteract1on was . 51gn1f1cant

”-f‘“The :results support the v1ew that l1terates were "notf”'

ydlfferent from _1ll1terates::l demonstrat1ng spontaneoust_*

ffcluster1ng, and that cluster1ng d1d not ﬂ1mprove 1n e1therf
: ;group as a. result.of verbal cu1ng Fhe llteracy tra1n1ng d1d'

‘a'not' 51gngf1cantly 1mprove subJects ab1l1ty to ut1l1ze :

f*»exper1menter s cues for_ mak1ng use of the class1facat1on'

ufischeme selected by the exper1menter :ln th1s respect vkthe‘" :

\vfwndjngs 'are cons1stent w1th those reported by ¢ole, Gay,,t' L

\°'iGlch and Sharp (1971) on Kepple SUbJects in L1ber1a

5'Summany , Although the overall clusterwng of the adults was>dlf.

:aSUper1or to that of schooled and nonschooled groups used in'f\-ytly

Study One, the adults, l1Ke nonschooled ch1ldren could not o
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. Table 33

'%?A~' B d. Group Means and Standard Dev1at1ons of Cluster1ng
L - : Co Scores Before and. After Verbal Cuing
' - : (N =20 in each group)

- Before VerbaT Cuing : After Verbal Cu1ng,
e R (3rd Trial). - (4th Tr1a1)
Groups: L IS ' L .
. » -~ Mean =~ "SD-. . Mean SD

N Literates .52 . .13, . .58 T

Illiterates . .50 .12 .51 .18

A~
<N
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~ Table 34

Summary of Analysis of Vaﬁiancé
- of Clustering in Free Recall

Source o df ms v' _';F -

LU )

- Between Subjects | 39 | o . |

. Growp (A) R 041 o 1,39

- Subjwgrp - -38 - .029

within Subjects 40 | |
Trials (B) ;ﬂ;;\ ,uf ‘j'_‘__.oijf C 183
B X subj wgrs 38 ~‘17;  012 |
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effectively 'utiliie vthe verba1 cues to improve semantio
organtzatton in the1r recall. The results suggest that at
1east 4 to 5 years of schooling experience is required ‘to
,fo]low the category names provided by the experimenter for
enhancing clustering in the recall output.
Serial Short-Term Recall of Locations:

r,The_ means and standard dev1at1ons of the 11terate and
illiterate adults for the total reca11 as we]] as  for the
pr1macy, m1dd1e postt1ons, and recency recal] are presented.
~in Table 35? The mean: recency recall was h1gher ?tn
compariSOn to the primacy, and the middle4ooSitions recall,
7 and in th1s sense the data conform~close1yfto the, pattern |

estab11shed 1n prev1ous research (Wagner 1974, 1978).

The analysis of var1ance revea]ed a signﬁficant group -

difference in' the-'overall and middle- positions‘recall in
- :favor of the 11terate adu]ts (Tab1e135) of spec1a] interest

r_toy‘the‘ studyr were 'the group differences in prlmacy and

"recencyfrecatl which . were not found to be s1gn1f1cant .The'

- pr1macy and the recency recal] “have been regarded as

’

'measures of contro] processes and short- term store in ‘memory

"g'respect1ve1y -(Atk1nson & Sh1ffr1n, 1968; Wagner 1978). In

view of ~an absence of group d1fferences in ‘these -two.
: measures, dit; may be conc]uded that a 10-month period of

elementary 11teracy ‘tratningv' does not s1gn1f1cant]y
1‘1nf1uence etther the struotura] or the contro] processes in

memory such as rehearsal



 Tab1e 35v‘

Group Means,(propdrtion correct) and ‘Standard
Deviations of Serial Short-Term Recall
’ (N.= 20 in each group)

' ‘ ”kaups

Literatesfjﬂ Illiterates

-~ Total . Mean .57 a0 alzaw
© Recall so. . .17 . .13 R

_'Primacy . Mean .63 .»; 55 LTt
- | so - .31 .25 .

" Middle- Mean = .42 .29 4.21x
- Positions SD 21 17 o

Recency. ' Mean® .74 .86 ' . 1.02
e D - .27 R ‘
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' " The primacy effect’ is closely linked to verbally
mediated rehearsal strategies (Flavell, 1870; Hagen, 1971),
which obviously does_not develop as a result of reading and

. writing experiences at an elementary Teve]J.Both primacy and

recency effects were observed by Wagner (1978) in MorocCo.as\

a '.function of at least 6 years of ‘formal schooling

”‘exper1ence In 11ght of th1s ev1dence one wou]d not expect
a s1gn1f1cant 1mprovement in these two measures in favor of
the literate adults | f

| HoweVer.’ the data did not i;;port Wagner’siview_that

“control processes appeared to be a function of age, ’but

only " when coupled w1th schoo]1ng (p 1) ,Wagner made this

™

»

‘“,observatton on the bas1s of the poor performance ofv~"°

nonschooled adult’ groups in compar1son to younger groups of

schoo]ed ch11dren in prtmacy recall Th1s statement may not

be un1versa11y app11cab1e to all cultures In the present

‘study, adu]t 11terates as wel] as 1]11terates demonstrated a

fus11ght1y~'higher' pr1macy reca]] compared t0'10-12‘year o]d;

schoo]ed ch11dren who had -four years of forma] educationaTi:

Aexper1ence* -The data, therefore, support the yJewvthattagef"

-t‘alone can be a potent1a1 variable tn'ginfluenCingh prtmacy

‘reca]l. S1nce,r rehearsal 'strategjes are closely linked, to

‘ prﬁmacy,recall it is suggested 'that such 'strategies- can,,

A

“-deyelop' as“,a funct1on of age 'in: certa1n cultures ,Theit;

! N

” contr1but1on of the spec1f1c cu]tura] exper1ences is further '
‘supported by the fact that the present 11terate sample w1thl;

. only a 10 month per1od of 11teracy tra1n1ng were s1m11ar gin,’

-
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their overall recall per formance to a comparable age group

of Moroccan adults with 11 years of format schooling

eXper1ence

Summary: In summary, a 10-month per1od of literacy training
did not significantly improve the spontaneous application of

the remembering strateg1es ~such as rehearsal and in this

" regard, the findings were cons1stent with: thét of previous

\

researches.- It was demonstrated that recency recall, which
is;*a measure ‘of - primary memoryﬁ rema1ned relatively
unaffected by age.” On the /other hand some degree of
1mprovement in pr1macy recall occurred as a funct1on of .age
on]y, even when it was not coupled with forma] schoo]1ng
experience; | |
| tSyT]ogistic ReaSOntng
" 'The means, . standard “deviattons andf the 'F' ’va1ues

335001ated with" group d1fferences for the tota] as we]kJas

- seveh d1fferent types of sy]log1sms ‘are presented in Table

’36:‘ No s1gn1f1cant d1fferences were obserxed between the

11terate and the. 1]11terate adu]ts in any cagegory or for

“the - tota]-'number of syl]og1sms solved The~ results do not

Cimply ~any s1gn1f1cant effect of 11teracy training on

SUbjects', ab111ty to solve verbal- ]og1cal problems In’this.

\respect! the f1nd1ngs are not cons1stent w1th those of Lur1a:

(1971); . who observed .a marked 1mprove nt in sy]]og1st1c

%4

" reasoning performance as a result of m1n1ma1 “literacy
training.

A
¥



Group Means, Standard Deviations. and ‘'F’ Values

Table 36

for Different Types of Syllogisms

206

(N = 20 in each group)
. Groups
Syllogisms _
= Literates IlMliterates F
Total ‘Mean  11.05 11.30 .20
SD 1.93 1.59
Familiar Mean 1.80 1.80 .00
sD 41 .41
Unfamiliar ‘Mean  1.80 1.85 A7
. ' SD .41 .37 )
Artificial Mean 1.85 1.90 L1
SD .49 .45
Contrary to Mean 1.40 1.25 .42
experience SD .75 .72
Conjunctive’ Mean 1.55 1.65 .40
: SD .51 .49
Disjunctive Mean 1.85" 1.75 .60
N sD .37 .44
Implicative Mean .80 1.10 1.37
- ) SD- .83 .79 ,
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 The data also. did not SUpport Cthe view that

":‘preltterates’ or_’trad1t1onal’ people’ are pOOPeP 1n log1cal,7

'5«:processe5‘ ias"vman1fested by the1r 1nab1l1ty tov-solve:_

;5verbal-log1cal problems ThlS v1ew was espoused by prev1ou5*j
’5:1nvest1gators on the bas1s of a number of research carr1ed'

,;.iout ‘n Afr1can soc1et1es (Cole, Gay (GchK & Sharp’; 1971 fdh

W’dScr1bner,_1977) ,,1n Mex1co (Sharp, Cole, & Lave,.1979) and;'hV

'g1n Central As1a‘(Lur1a 1976) They suggested that schoollngfh e

plsvftiahJi‘ﬂ1mportant 59 varlable - pos1t1vely ‘1nfernc1ngt1*d’“

'"(rverbal-log1cal processes, and that at least three ‘tof four‘l-;}

N

'.yyears of formal .educat1onal exper1ence is necessary for

':solv1ng syllog1st1c 'problems However ;;ln?lthe'? present ‘

7bsample,l both l1terate and 1ll1terate adults were perform1ng'e"7l '

at a level of competence that 1s comparable to that of Grade.;ja~n

4 Mex1can or L1ber1an students (Sharp,,Cole, & Lave, 1979 S

"”Cole, Gay, Gl1ck & Sharp,;1971) Both the groups were ableu;~;f*

:ftO 'solve 'o the average 11 out of 14 problems w1th a: mean f.

,~¢l,success rate of 80% wh1ch 1s sl1ght1y hlgher than- h 75%,; T

~~success rate bof Grade 4 6 ch1ldren of Canada and S1erra i

‘}yfleone (B1ckersteth 1981)

’{Oh -the bas1s :of th1s: eVldence, it appears that thegt“'

‘f,performance characterlst1cs revealed by Russ1an peasants, or. .

‘u1ll1terate i adults 1ln. Afr1can _ soc1et1es may :no bea7

l7gun1versally appl1cable to: all cultures On the other hand

vil;ffuture- research should attempt to understand the spec1f1c:::,‘

'~‘cultural exper1ences that contr1bute : towards ' 1mproved

performance fof the present sample on verbal-log1cal tasKs
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~ One proposa] woqu ‘be \to~’examtner-the quant1tat1ve and_

;'qUaT1tat1ve\aspects_of verbal'interacttons that " the aduTts

o

©in vIndian'”traditionaT” ommun1t1es engage in, 35/3 part of

. rthe1r da1Ty rout1ne T1fe

"“T{{. One m1ght poss1b1y argue that the problems used 1n the“

vt-*(Grade 5)

-ofpresent study were re]at1ve1y easy compared to those used byf‘-

‘;gtsharp,: CoTe and Lave (1979) 1n the1r Mex1can research 1 dﬂf ;i"

¥

“therefOPe, fa11ed to d1scr1m1nate the groups It can “be seenfﬁ’

‘ T”x,}(Om Append1x TT; that the nature and format of these 1temstdkg'

e were: very s1m11ar and 1n some cases 1dent1ca] to those used;?d'

'f%%-rev1ous 1nvest1gat1ons

i The\\erformance TeveT of the T1terate ;and ‘1T11terate'

s

'Tfs aduTt grons was s1m1Tar to that of 10 12 year old schooTedffv%f”’

nonschoo]ed ch11dren The data further suggest

. that m‘: thil

‘.'TseXper1ence d1d not s1gn1f1cantTy enhance the ab1Tlty

"of how these sulects woqu handTe 'vsytlog1st1c problems

cu]tupey_ foup" years of formaT educat1ona11“f>

solve verbaT To 1caT probTems There was no pr1or Knowledgedd :

':Thus ,th" 1tems were, chosen so as to be s1m11ar to those S

s"used by other researchers for purposes of - comparab111ty Of[?.y"fif"

‘.‘the f1nd1ngs _,TH f1nd1ngs of th1s study suggest that a:'

v:reTat1veTy d1ff1cult set of 1tems should be used future””-

,,research 1n order to 1nvest1gate the 1nf1uence of schooltng”k

T*.yand maturat1on on verbaT-Tog1caT processes

To what extent can. performance on syTTog1st1c reason1ng'g"

':;jftasks be taken as an ev1dence of log1ca1 reason1ng7 There 1si _,L*h,f

'u.no ev1dence that the performance d1fferences on syTTog1st1ct;s

A j
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fjpbbb]émsw.js-‘dUéj\téfsuﬁjects”tabi?tthtO reaSOn”]Qgica1Ty¢‘;.

© but. rather it may be due to theirf wi 11‘1'_ngness ‘to accept .

"‘fsyllog1sms fas se]f conta1ned hypothet1ca1 prob]ems‘ fromt"

1gwh1ch 1nferences can be drawn If nonschooled and 1111terate

"w'subjects ﬁ‘cantt wq111ngly f accept the prob]em "agr,;a"d;

':self conta1ned 1og1ca1 'un1t they wou]d be ,expected :Ibgjg;v_.

‘“i;éperform as we]] as the1r schooled and 11terate counterparts g

Severa] documented responses_ from prev1ous _research_sﬂl

:'f(Lur1a,; 1971 Scr1bner,u 1977 Co1e, Gay, Gl1ck & Sharp ?'L‘C

"af¢1971) suggest that some 1111terate adu]ts 1n“ thOSé stud1es_

5»;were'i—unw1]11ng : to regard thefvsyllog1st1c tasK as~fa¢"

thpothet1ca] probtem Instead they appeared to eva]uate the yf*V‘

“V;probtem contents: _on‘ the bas1s of the1r persona] normat1ve ‘i‘a17y5~'*

'175aKnOW1edge.»wh1ch 1ntsome cases 1ed to the mod1f1cat1on ofv“f

”'ftthe prem1ses to be congruent w1th the1r past exper1ences “In

fsome cases, the subJects refused to. engage ina process_ off;r-V"”

.verba1-10g1ca1 deduct1on ;.as the:'correct so]ut1on to the:s'

i prob]ems cou]d not be reached on the bas1s of the subJects ,"f*’;"

'fknowledge ,of the world For‘ example ‘anj response to afi

‘_;prob1em ""In the far north :3TT bears arel wh1te, Novayabgﬁlby

r,Zemy]afgis;v\ the far -north what co]ors are the bears'f;v

';,.IhereV";_1ll1terate people refused to answer, as they wered‘ftd

"Tvi,ne1ther fam111ar-'w1th :thef p]ace %hOr' the bears S1m11ar'* .

.ﬁﬁpatterns of responses to severa] sy]]og1st1c prob]ems 'were‘;‘t”

,aalso character1st1c way of respond1ng of the 1111terate andtiff--

o nonschooled adu]ts in L1ber1a,iand Mex1co For some subJects '

n,;the._present gsamp]e, the1r past exper1enoe d1ctated the;frf\’
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" answers‘ to_ some problems,‘but none of the subJects refused~‘ t B

to answer a prob1em -or brought 1n the1r past Know]edge to ank“.ji

-'y extent that wou]d mod1fy the prob]em contents

A11 the subJects were asKed to g1ve Just1f1cat1on "for‘-t -

the1r‘ answers Because of the short nature of the verba]._'

B explanat1ons,f1t was rather d1ff1cu1t to Judge whether_ or‘
‘not\. subJect was iexp11c1t1y engaged 1n a- verba]-]og1catf;-

'dédUCt1ve process; 1n der1v1ng the : correct solut1on

Therefore ‘ 1t was. not posswb]e to mark a]] the responses as;‘_

~e1ther_'theoret1c or emp1r1c - u51ng the c]ass1f1cat1on’7~'

scheme of Scr1bner (1977) There were a few responses wh1chf -

(#Kj?V} cou]d read11y be Judged as ’theorettc ibut' most of the‘ﬁ
responses T d1d not]' conform clear1y ;ft th1sy
o ’theoret1c emp1r1c : d1chotomy The.r d1ff1cu1t1es ’hin

have been d1scussed 1n the rev1ew of 11terature .sect1on

‘:,ff:{ S1nce,; verba]-log1ca1 performace seems to be regarded*v'

d1st1ngu1sh1ng between a"theoret1c i and emp1r1c .responsemd‘f

“as.a fundamental process of cogn1t1on (Lur1a, 1971) s there:h,i“

’fis vnof reason . to expect ‘a s1gn1f1cant d1fference Ain th1s‘L,

bas1c cogn1t1ve sK111 as a resu]t of a 10 month per1od oftffp

11teracy _tra1n1ng O the other hand the contr1but1on oft“-‘,rf

={ spec1f1c cu]tural exper1ences may seem to be 1mportant Jfbﬁ:..'~--"«

"1n the way they mod1fy or' ampl1fy the bas1c processes ofﬁ“

B the deve]opment of verbal—]og1ca1 sk111 as cu]tures differ”f"hd:

. cogn1t1on fvTh f1nd1ngs of th1s study supported these two?i-‘“':

" v1ews

Tt
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"Summany In summary, ﬁt mas'démphstratéd'fhat qggi,yea§%~éf_,
‘“11teracy tra1n1ng d1d not 1mprove the ab111ty tofeﬁgagerihia:/
L“process of verba]-]og1cal,f reason1ng -_asf“fhdeXedl’_by{'

'fperformance on sy]log1st1c reason1ng prob]ems}‘Seéondly,*fhel

‘_Adata d1d not support the v1ew that the poorer performance of

1111terates _onr verba]-log1ca1 prob]ems 'ié a un1versa17:':'
k:'r'phenpmenon, ? ' S k
» \



”:7j;;memory, retr1eval strateg1es, and problem solv1ng

| V. GENERAL DISCUSSION
*A.General”SUmmary“ o f : ;'-‘F\; o }[‘f“ .Tfl, ,fT
*w The research began w1th the obJectlve of evaluat1ng the»»h

- course and rate of cogn1t1ve development as¢fa, funct1on ofT

~

'f'school1ng and l1teracy as separate exper1ences,'w1th1n thep,'"‘

‘cultural context of Or1ssa fv South Eastern prov1nce ;in:_a"

,Ind1a fThe. locale of th study was Angul 'where~1t~wasj\“

w0

:: poss1ble to flnd schooled ‘and lnonschooled ch1ldren andf»J‘

\s.llterate and 1ll1terate adults From a: relat1vely homogeneousjtf”"

g5001odempgraph1c background There were ,hl l1ngu1st1c and “““

'cultural Wt barr1erst : between ' the - subJects ]?and“}'the;:j:.f

= 1nvest1gators; as the latter shared a part of thev"sUbjectsfgg

- culture,d- customs,,~ rltuals,‘ and convent1ons The'ftestdf‘

;_mater1als and 51tuat1ons were- made' s' famll1ar'atoy3the”"

‘subjects p0331ble In' add1t1on, unl1Ke some prev1ous;iv*'f'

research the study adopted a process or1ented approach d1f;

\.

e attempted to study the cogn1t1ve consequences of school1ng'idf"

" and l1teracy w1th1n the‘ theoret1cal frameworK of . (thes;;i,.

:cf1nformat1on 1ntegrat1ons' model proposed by Das t cal.

,(19]9)> The tests used in the present study fell 1nto ithreeTT'L,

ahcategor1es (1) tasKs related to the 51multaneous success1vefL'

g1nformat1on process1ng model l2) concrete operat1onal tasks;f‘

—

w1th1n the context of P1aget1an theory,:(B) tasks related tol '

AN

The preceed1ng sect1ons were pr1mar1ly concerned w1thf!ig,’

,;the data and staﬁfst1cal analyses Therefore, coppespond1ng;_,..,

f-to each of the» hypotheses stated prev1ously, the sal1ent:

: "
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exper1menta1 f1nd1ngs are br1ef1y reported

t;a’; Study One: ' ;n‘;f} N

v_lq_

'“s1mu]taneous ahd”lsuccessave processes: 1mproved

-'to s1mu1taneous process1ng

~The performance on: P1aget1an concnete‘operat1ona1 tasksx

' 1mproved as a funct1on of age, ne1ther the maln effects\

|

»'nof": schoo]1ng ﬁlnor :<ite\;'1nteract1on thh -age was"

“Lv

.:fs1gn1f1cant for any of the P1aget1an tasks
.huIn accordance w1th the 1nformat1on-1ntegrat1on nodeT;héf- :-
a"Das et a] (1979) s1mu1taenous and succeSS1ve«syntheseeh
'emerged as two 1ndependent1y def1ned cod1ng proceeeeef'
'jfpr both schooled and nonschoo]ed groups The"mergénceg:

'ehi'off';aﬁ factor ; cal]ed o p]ann1ng was - part1a]1y}g;-\

-. .

}substanhated on]y ;For*‘ Athe“ 10-12 year, old schoo]edlf" !

N

’ﬁ(Grade 5) ch11dren

.g:Un11Ke Pwaget1an concpete v Operat1ona] - eK%J]§;~' .

a,.

e

t

ffonct1on' of bothp agevvand, educat1ona1 'exper1encef;*'

'f:school1ng$ had greater 1mpact on success1ve as comparedfr“

~

AV

: Ne1ther -school1ng \inorfﬁ age WaS'ria§$ociatedi nWitth@i
:.1‘spontaneous c]uster1ng ‘oFﬁgthe recaTT”output *HdWeQer,
::gwhen the Jst1mu1us 11st-”was' part1a1]y ‘structured byt’

’;'prOV1dlpg the category names as-;cues for retr1eva1

{

'[Tfreca11 output tended to show 1ncreased c]uster1ng r.ﬂa ST

lffunct1on of both age and educat1ona1 exper1ence o

;ifin' a memory task the reca]] of the 1tems at the end of
;the 11st (recency recall) rema1ned 1nvar1ant w1th age orhy:

.school1ng exper1ence wh11e the recal] of the beg1nn1ngdt‘



’»;uncerta1n

_'Htems. tn the. list (prtmacy reca\]) 1mproved sltghtly asif

va functton of age and not of schooltng

»67;‘Responses,~fto' verbal—1ogtca1 ‘ problems ;”showed a

"sﬁgniftcant’ deve]opmenta] trend but fatled to regtster

t the 1nf1uence of schoo]1ng

17.,;S1mu1taneous processtng L was . inyotved' 'tn~i'so1v1ng

7,

'_P1aget1an3 concrete operat1ona1 tasks, whtle success1ve

i

"_process1ng was’ shown to be a- 11ab111ty 1n some 1nstances\_'

A]] the; vftnd1ngs k'reported above lsupported ”thel

prev1ously stated hypotheses ‘éxc-

'role“ of schoo11ng on pr1macy

performance A]though 1t was hypothes1zed that both age and;
'Tfschoo]1ng_ would ?1mprovef pr1macy 'recall and responses to[-'f

f'verbaT?logtcal-probTems, thesé two measures were 1nf]uenced RPN

B
. P
¥

\f_'by age and not by school1ng ‘7"‘-if- jr f,‘,:;f 7'/*,*‘7

£ those concern1ng the-.

’”ail and verbat-]ogucal.aT.

The performance on verba]—]og1ca1 prob]ems appeared tb,.“

L obe fac111tated by»" s1mu1taneous '“and-} hot‘ success1ve
""process1ng Ne1ther s1mu1taneous nor - success1ve processtngf

'fwast 1nvo]ved 'ih; exh1b1t1ng spontaneous c]uster1ng in the“ﬂ_"“

'7reca11 output :But when,~thev category names‘ were made / y

N

' fureca]] output“The re]attonshtp of the two codtng processes‘”

‘ W1th the ser1a1 short term, reca]] performance was very;b o

‘ ’ \
A

'*Study Two o ,.*f];;';,'fjrf‘b~b ﬂ”} .'hj" _'i\.:f

‘ftfexpllctt the subJects w1th a preference for etther mode of._

'fz;process1ng tended to show ‘1ncreased \cluster1ng ;t the1r

R .

f: 1. Both 51mu]taneous and succe551ve process1ng 1mproved as
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dua functtonfof etementary"formstof jiteracy e&pertencet
2. No stgntficant ‘tnftuence of literacy training was
‘observed on c]uster1ng pr1macy and recency reca]] and‘f
verba]-]og1ca1 performance - " | |
:The~ 'f1nd1ngs- from Study Two were essenttally |
agreement w1th the hypotheses stated prev1ously
'r”\Effects of Schoo11ng S ‘
| The stgn1f1cant 1nfluence of schooltng was on]y‘not1ced
fonu the .t.O’ 1nformat1on process1ng modes ,and also on thev'

’effect1ve ut1ltzatton of the categortcal 'informat1on/ of a

'Fsttmulus array, when it was parttatty structured for ther

g’subJects by prov1d1ng category names exp11c1t1y Ne1ther the’

hltnfluence of schoo]1ng ‘nor,:its 1nteract1on w1th age was‘

j,fs1gn1f1cant fOr any of - the Concrete operattona] memory, and -

: ,problem so]v1ng tasks used in the present study Therefore,

the. ftndtngs ratse ser1ous quest1ons concern1ng the‘ concept
t'of genera11zed cogntttve structures that are produced as a

»‘result ot 2 to 5 years of forma] educat1onal exper1ence -jA

B 31m11ar observatton' was made by Stevenson et al. (1978)

- the bas1s of thetr research 1n Peru whtch was,‘ of course,t'“
x;conftned to examtntng the cogn1t1ve consequences of on]y one
1year -of school1ng ( ; |
| ‘As', expected | thé” 7superiority‘ Aofh schooled5\over
inonschooled chjldren was qu1te clearly 'marked tor' both_ub
'fcodtng ) processes '-:Through successive yearsv of eformatu
qplschooltng exper1ence; the dtfferences between ;the SChooled

cand nonschoo]ed groups became 1ncreas1ng1y w1der 1n favor of
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;the former The correlat1ona] data suggested that the two
fcod1ng processes became progress1ve]y d1fferent1ated as-vav
‘7funct10n of educat1ona1_ experlence. success1ve process1ngk,
' appearedvto'devetop'muchf Fasterp:jn; ch1lden- who attended
| schoo] - | .‘ ) | o |
The pattern of 3imprermentb in simultaneous, andt
ﬂsuccessive' processing can ubef explained, asi.foTToWs:,fln'
'-dschools, ch11dren Tearn the anahabet and Tearn to write
Tetters 'and words The sK1TTs requ1red for wr1t1ng Tetters
7v1nvo]ve anaTyses of the Tetter patterns,‘ and subsequent
reproductton of thesetpatterns One 1mportant aspect of the 1
'Tetter wr1t1ng sk111 1s the ch11d’ - s1mu1taneous grasp of'
the‘ structura] components of ~the ]etters, wh1ch through.
extended pract1ce 1mparted 1n schooT 1mproves 'gradua]Ty Ai
'fa11ure th1s "skill - resuTts jn. confu51on WhTCh
not1ced for exampTe;f ﬁnw-Eng]tsh Tanguage when af ch11ddd

1

fconfuses betWeen the'TetterSffb"andA d’ | or4 Pt and “q', or

",sbetween the numbers 6’ and )9" Gradua]]y the ch11d learns'

'h'to connect ]etters to form meantngfu] words, ords to form
.tsentences, and then uses sentences -to. construct smaTTd‘
_paragraphs to: embed a. stream of thought-1n a tempora] order

Thus follow1ng the ,1n1t1a1 acqu1s1tton of pr1nt1ng dff
‘<recogn1z1ng anhabets -the skill - -most]y ’in_ demand ?tsi.

’.decod1ng wh1ch requ1res 'success1ve process1ng (Cumm1ns &

"mDas, 1977) The sk]]] 1nvolvedi1n arrang1ng word e]ements 1nt

a sequence to construct sentences 1s aTso character1st1c of -

,'dsuccess1ve proce551ng, wh1ch develops as a ch1ld is engaged;
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in  school 13 an elaborate and extended pract1ce of word and

'sentence construction (Das, Cummins, Kirby, & Jarman,. 1979) C

At }this . stage, - the child also acqutres ‘del1berate
remembering devices, and ~beglns,pto!.deyelop awareness ‘of
fornal linguistic structureA - an opportunity whlch;iis
relat1vely Tacking 1n the nonschooled ch1ld’ s. env1ronment |
. So success1ve process1ng develops much faster in’ schooled
than 1n nonschooled children. Beyond the initial 'stage of
treadnng, " as the child becomes aware of the semantlc as wellj
as the,Syntact1c aspects.of.sentences, and as comprehens1on -
is increasingly demanded of the child‘ relational analysis
'or s1multaneous process1ng assumes an- 1ncreas1ngly 1mportant
role (Ktrby & Das, 1978) Thus “the develop;ent of
s1multaneous proces51ng sK1lls is fac1l1tated by schooling
" as well , ,f“ S . . yo_ | S

| As\ment1oned ear lier, the qUallty of “teaching—learning.‘
Icond1t1ons in the 14 schools sampled in th1s study were very';
'~poor. Rote learn1ng as the techn1que of of teach1ng _and'

' cmaster1ng the contents of the ‘curr1culum was followed .

'7tenac1ously by both teachers and pup1ls The ch1ld’s role ln ”

-the learntng process was one of pass1v1ty and unquest1onable2‘t~

acceptance of fthe' teachers \ 1deas,7, h1ch left. little
"flex1b1l1ty ;for'-the transformat1on of.-the'ifacts beingf
f'taught Ne1ther thex currlculum nor the teach1ng process made"

,any_ prov1s1on "foh V'students | to : auto regulate thetr.h

k y‘rexper1ences, to evaluate “the ut1l1ty of . the learned'.

material, l\and thlf,CQnStPUCt ’a Knowledge base through“

i
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empirical observat1on AWhtch according to Piagetian theory
“are crucia1 for the deve]opment of conc#éte Operat1ona]
’Rills Therefore, | the - schools _ fa11ed : tQ : deve]op
'qua11tat1ve1y d1st1nct 1ntel]ectua1 capab111t1es which' can

be ‘app11ed to <solve a var1ety of.intellectual tasks in a

Var1ety of content doma1ns It 1s therefore suggested that

future stud1es should refra1n from studying the effects of
schooting as’a pacKaged’ var1ab1e Rather - attempts should
'be made to’ relate the teach1ng ]earn1ng processes adopted in

schools to performance on varqous 1nte11ectua1 tasks as has

been done 1 " this ‘study. In add1t1on, m1n1mum levels of

,educat1onal exper1ence 'necessary for\ the emergence -~ of

\

. var1ous forms of cogn1t1ve sK11]s shou]d a]so be- stud1ed

.

SO One of the 1ntr1gu1ng f1nd1ngs of the present study was

‘the' 1acK of schoo11ng s 1nf1uence on syllog1st1c reason1ng :

task where the prob1em contents are more hypothet1ca1 and

cannot_gbe ‘solved w1th‘-recoursev to real- wor1d Know]edge

Erevtous studies (Calé et al., -1971; Luria, 1976; = Sharp et

“al., 1979) had"shownh’that even. tow 1evelsﬁ0f edUcation
vlnfluence performance on th1s tasK But the f1nd1ngs of the
’”present study d1d \hot support the v1e s . of - prev1ous

" researchers. On the contary, both schoo1ed nd nonschooled

ch1]dren were operat1ng at a level that was h1gher than that

of the comparable age groups of ch11dren USed in prev1ous
N:stud1es Thus it _Hs' suggested that poorer performance of
_nonschooled subJects on verba1 1og1ca1 tasks is not un1form

\across-all cu]tures In v1ew of th1s, future research shq/ld/

T
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focds hon FWhat_.possibTe experiential Vartabte is likely to
account forlthe performance level of the present nonschooled
sample. 'One important area of 1nvestigatton would be to
examine the level and quality of"verbal ﬁnteractions that
the chtldren and adu]ts in th1s soc1ety engage in as a part
of their da11y rout1ne life. At the same. time it. is also
suggested that- a relative]y difftcult set of sy]]ogishs,
possibly in the format of classical syllogisms (e.q., vAlln
men are mortal; all Kings are men .are all Kings mortal?)
should be .used to examine the genera11ty of the ‘present
'tindings, Theﬁpresent data, however supported the idea of a
) between-cU1ture variation th. l'syllogistic reasoning‘
[performancé, which follows from turia’s (1976) conception
~ that processes‘jn‘cognttiOn are'to a targe eXtent shaped Aby ,
_socio-histortcathexpertencest» A

"Some‘researchers argue - thHat it is not schoo]ing; per
se,‘~th it . is the qua11ty of schoo]1ng wh1ch 1s 1mpor¢antb
for 1ncreased performance on 1ntellectua]( ‘tasks. If-
’ compariSonS"are made betWeen non5chooled( chtldren, and

_ch11dren in schoo]s with improved s/andards of 1nstruct1on,

o curricuium and’ educat1ona1 faclities, a larger effect of

educat1on is, of course expected However, as the‘ schoo]s'
Vary ' qua]tty of teach1ng 1earn1ng cond1ttons, so do the
w-soc1odemograph1c character1st1cs of ch1ldren who reach these
1nst1tut1ons Hence,_ it seems that the effect of better
qua11ty school1ng woutd be - confounded w1th many other

- factors that covary 'with ﬁt. The, 1nterpretat1on of the

&
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cbserved relation between the quality of schooling and the
cognitive competence, then needs to be made in- the context
of covanying factors extrinsic to schooling. As far as this
research is concerned, schooling of even poor quality, which
is the only type of schooling available in remote rural

areas in this part of India, seems to accelerate two basic

‘ccgnitive functions. These benefits of schooling are over

and above those resulting through maturation and exper iences
available in the_ children’s milieu. The acquisition of
concrete operationé] thoight however, does not .seem to

profit from schoo11ng

,Effects of Age

As prechfed andb consistent" with Piagetfan theory,

s1gn1f1cant effects of age were obta1ned for all Piagetian-

tasks. No s1gn1f1cant 1nteract1on of age and schooling was

‘obtained for for any of "the concrete operational skills,

Cons1der1ng the four nonverbal forms of Piagetian tasks, the

order Wn which var1ousfconcrete operational sKills emerged

~was  -as folIOWS' conServation of mass, transitivity,

z

: Aconservat1on of length and class 1nc1us1on

The coding processes 1mproved as a funct1on of. age, but

-, the developmental change in successive processing was much

"slower compared to that of s1mu1taneous processing. Bch in

schooted and nonschooled 3samp1es, considered separately,

 older chi]dren perfohmed'get - a significahtly_higher level -

 compared to younger children.

<
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-_‘A s1gn1f1cant deveTOpmentalf'trend';wasLﬁnot1¢ed:,'{h'
f_syllog1st1c reason1ng and pr1macy recal] aS'we11 asfjn;the*

v!c1uster1ng 1ndex obtalned after verbal cu1ng There were - no

Ta

'age re]ated ‘ changes 7in\ spontaneous cluste$1ng., reCency”

”ireca]]. and a genera] memory prof1c1ency,_ as‘ 1nd1cated byd 7»3

-TdVéha11 reca]] measure-‘in‘ ser1a] short term: reca]] of

R Y

.]ocat1ons

:The;' overal] ftndingst-with respect to'”age-retated‘h‘u

PR

y?changes 1n cogn1t1ve sk1lls 1nd1cate that the tasKs used

the present study were deve]opmenta]ty sens1t1ve Un11Ke the,ti'f“n

| 'nf1nd1ngs of the pr1or stud1es 1t was shown that age } even
the absence of schoollng,v m1ght account for 1mproved1;:
~'_performance on memory and verba]—log1ca1 tasks,,fwh1ch ﬁap:-}
‘:ffsome bas1c and fundamenta] aspects of cogn1t1on There must¢:
';be someth1ng 1n the cu]ture wh1ch 1s most 11Ke1y to accounte:'

‘gi'for th1s outcome ‘and should be the: subJect of 1nvest1gat1onpf'

in, future research ‘? f,L'f{v"‘/?jﬂ:'

7pCompar1ng ‘) the Cognltlve Consequences 'of Sohoottngjvandf‘,”

| ”lL1teracy

'tASQ d1scussed ’ear11er one of the 1mportant reasons as”f
“to :why schooled ch11dren outperform: the1r '7nonschooledj’fhl
_ :counterparts ft the f1rst few years of school1ng 1s due to:fra

’fithe former’s exposure 'toi the benef1c1a1 effects of vthev_”

‘"pr1nted text 'and wr1tten form of language Therefore, t‘o

”7separate stud1es were des1gned to exam1ne 1F he . cogn1t1vef

' changes assoc1ated0 w1th schoo1 educat1on wou]d be observedt’[

asia :, consequence1 of nonschoo]ed 11teracy exper1ences

'r

ooy
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gSeveral c1a1ms have been made 1n the past w1th regard to how _uu

»x'f‘11teracy produces and promotes context—1ndependent th1nK1ng,g

x

abstract and log1ca1 reason1ng that are character1st1cs of]b

‘"‘h1gher :order ’forms'rof jcogn1t1on : Fol]ow1ng th1s 11ne ofm‘d;

‘treason1ng, wh1ch has been-. labeled by Scr1bner :and Colei
‘,(1981) a"’developmental persepctrve ’ one would expect

rthat h1gher order cogn1t1ve processes wou]d deve]op tfé,

ﬂ;,result !'Of e1ther schoo] based .or nonschoo}ed 11teraCY.s;:

fexper1ences In the present research ne1ther schoo]1ng - nor

'_f11teracy was assoc1ated w1th any 1mproved forms of memory' o

'biand log1ca1 reason1ng

Scr1bnen and Co]e s research on Va1 Itteracy;indicatedibjr

*Qseveral 1oca11zed 11teracy spec1f1c : efFectsj‘“ongf some

’tasK re]ated sK1lls Wh11e these researchers. adm1tted a’:‘ S

"genera11zed -cogn1t1ve effect as_.a: result ofh:school1ngj_y
L exper1ence,, they suggested that such K1nds “of changes 1na]”

ufcogn1t1ve operat1ons ‘may not occur s1mp1y Tvai result ~of.

.7i,nonschooled 11teracy The present research supportﬁﬁ thewrir.f“,

contentrons W1th ~regardv,to ;cogn1t1ve consequences j/of~

1iteracy exaper1ences,;«butf;notp’with respect to that ofij

';SCth]ing L1teracy exper1ence w1th1n the vcontent of ‘the: S

c’present study,‘ Wé$;~not: assoc1ated w1th any generatized”,w

"pcogn1t1ve operat1ons. asf would be man1fested gi h1gher’”

’.1evels iof performance on memory and prob]em so]v1ng tasKs o

fThe‘effects of schoo]1ng and 11teracy were essent1a11yii'jr -

7.s1m11ar.-i that nelther of the two promoted 1nte11ectbal,‘1? -

'hycapab111t1es resemb11ng h1gher order forms of th1nk1ng
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The agreement between the resu]ts oﬁ both the 'studies‘”'

ig'wasf‘ substant1a1 that both schooltng~ and 11teracy_

”jexper1ences_ were 1mportant for, “the‘ development | of

- v_s1mu1taneous ‘and succe351ve process1ng -Both the cod1ng_'f

- processes appeared to 1mprove as a funct1onrof 11teracy orh_r”

schoo]1ng An exp]anat1on in. terms of how e]ementary forms

ﬁ'_of readlng and wr1t1ng exper1ences 1mprove SImuttaneous iand‘f" -

L

|’~”success1ve ‘process1ngwthas( been g1ven ear11er inj thisfvf/'*'

'-_Jsect1on _»Q; L ﬁ‘;fift

\ - - s L - . ,

"As;jmay be recal]ed the 11terate adu]ts went through a_.i’

_j"10 month per1od of 11teracy tra1n1ng As a resu]t of thws,:Q

o they were 'able to wr1te the alphabets, and read the1r text_?aff j’

*jfbooks, ‘bUt the1r comprehenswn Was:féfffa;fitby ‘eve]

' ‘Therefore vfﬁt:7w3$ not expected that they would outperform:s:*“d

?jthe1r 1111terate counterparts on tasKs that g1ve 1ndWCat1onsrjij

7pgabout,>,general1zed cogn1t1ve : mechan1sms A, Thé\-results

"3confirmedfthe prev1ous1y stated hypothests *The presentrfz}.'

‘.},réséaf¢h<nfaﬁ1ed to extend support for Lur1a s obserVat1on

‘ﬁ;fﬁat 612 months ,of '1tteracy tra1n1ng nf br1ng .somef‘rh “

;5tmportant changes fin so]v1ng sy]]oglsms Furthermore,.tt:'“ el

} should be noted. that both 11terate andd;11}1terate adult{;f

: ke .
./;ngroups 1n the present samp]e were perform1ng at a re]atwve]y,. ,

‘jmore competent level in the sy]log1st1c reason1ng tasK PR

4fcompared to the1r counterparts used 1n prev1ous stud1es .1h;p;;"?"

,fv1ew of thns,_future research may look for what exper1ent1a1"'

’ var1ab1es, bes1des 11teracy are most T1Ke1y to account for;d"

;;f,the f1nd1ngs of the present as well as prev1ous studles » idj)“'

-



e Simu1taneous Success1ve Factor Structure

i fo summarizet fth 11teracy itrainind ‘tn~'drtyabvtthe?
w'nat1ve Jtanguage of the subJectsj\-dtd -not wproduce \any
h:general1zed cogn1t1ve effects HoweVer th1s outcome shou]d
nty be. - nterpreted w1th1nv\‘th\e° l1m1ts’}ofi“th' present.

‘hresearch, as the 1eve1 of 11teracy exper1ence invest1gated,‘”

}:'Wask‘Yery nhn1ma1 Future research’,should focus .on.the‘j'

'gcognjtive effects .of advanced forms_?ofﬁl]1teracy iOn,'the:'“‘
hbasjs-:of- the present resu]ts, 1t 1s d1ff1eu1t to Speculate
: how advanced 11teracy pract1ces wou]d 1f1uence genera]

v"cogntttVe ,k1lls ff",'r*i“i:;“wb'f’ 'f}:

The prev1ous stud1es (c1ted in Das et athh T97é) WTthln.h;}

¢<‘»

“the‘ 3 framework _ 'of; a‘~the‘“7j s1mu1taneous success1ve

'd1nﬁormat1on 1ntegrat1on model tested schoo]ed ch11dren

”?Unt11 the éresent study,'1t had remaﬂned unctear whetf

’fJndependence:” fo two cod1ng processes. wes a functton of

pschool1ng,,or?"tf fo]]owed hex natura] course of humanh“""

N

V-

f,;cogn1t1ve deve]opment "I the present 'study, factors‘tf

ff1dent1f1ab1e as s1mu]taneous and success1ve cod1ng processes .

aemerged for both schoo]ed and nonschoo]ed samples/ Thus,‘thef
:jfpresent f1nd1ngs clar1f1ed and extended the bas1c tenets of .

<thns model beyond populat1ons on wh1ch the prev1ous stud1esf:

-

o The 1nvolvement of s1mu1taneous process1ng in. so]v1ng77

'L'iconcrete operat1ona1 and sy]]og1st1c reason1ng tasKs carr1es"

1.

1mportant 1mpltcat1on forp the s1multaneous success1ve"\

"'Tf;model Although s1mu1taneous process1ng s quas1 spat1a1

Tored
SEnT



"nature; and has'so‘far 'been‘ assessed by taSKs‘ that_'arey
‘ pure]y nonverbal n{ form, its"1nvo1vement in »soTvtng“‘
' verbaT-]og1ca1 problems and verbal formt of trans1t1v1ty
‘;suggests that .s1mu1taneous ',processing'; under11es 'the;"

'.COmpetence in, both verba] and | nonverba] doma1ns of human

.‘=ﬂ'cogn1t1on'1 The mode] 'not on]y extends beyond a s1mp11st1c

- I

notlon of verba] nonverba] d1chotomy in human cogn1t1veh

.vdevelopment fbut also perm1ts f'nA understand1ng of whlch“!

—

"processes re»‘anvo1ved~ in so]v1ng var1ous _1nte]1ectua]v‘v

'.IL§

ftasKs, and’ therefore, prov1des an a]ternat1ve theoret1ca1 rﬁ.

hhjframework 1n the f1e1d of 1nd1v1dua] d1fference research

_Thef f1nd1ngs of the present study were cons1stent w1th>

’:fiwthose obserVed by Mwamwenda (7981) : who used "the' Raven sf~

n?’Progress1ve Matr1ces fand F1gure Copy1ng to measure'-’

;ns1multaneous process1ng In the present study s1mu1taneoUsA’,-~

glfprocess1ng was 1nd1cated by F1gure Copy1ng and Memory for_;ff-'ﬁ

‘gDe51gns In sp1te of th1s the agreement‘between the resu]tsh““ ”

"'of, the'-two stud1es was substantJal The character1st1cs of g
”fthe concrete operat1ona1 proceSSesr such sf decenter1ng,y
o revers1b1]1ty,y and compensat1on are congruent w1th that oF‘h

/

', s1mu1taneous process1ng S1m11ar]y :n solv1ng ,sy]]og1st1c7

greason1ng problems,,the subJect uses s1mu1taneous process1ngT»qﬂ

.fﬁto perce1ve the re]at1onsh1ps that ex1st among the prem1ses"-",j

”‘.°1n order to draw a correct 1nference

In sp1te of the relat10nsh1p of s1mu1taneous process1ngerf

.;w1th concrete operatﬂons, 1t rema1ns unclear how thws cod1ng‘ﬂ“‘

thfprocess is' spec1f1ca1]y used by ch11dren wh1le so{yyngi"

RS
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l’jP1aget1an tasKs There rema1ns a need to further spec1fy the -
frelat1onsh1ps betWeen ,tﬁé two ‘cod1ng processes and the#d:
k“concrete operat1ona1 sK1lls A d1fferent sort of experlment_
.perhaps 1n the. form of exper1menta11y 1nduc1ng s1mu1taneous.p
e process1ng shodld be attempted to ;se " 1f any '1mproyementi
occliPs 1n sotv1ng concrete operat1ona1 tasKs [T
.«_Suggest1ons for Future Research ~_fﬂ ; ;:_ed, ;1Ztﬁ-3¥ ;
o "A$1?th?h resu]ts: were' presentedL and‘discdssedﬁha‘femf‘

sbgéestiohs were -made w1th regard to'fpossible’ tuture :

research d1rect1ons 1n the area of schoo11ng and cogn1t1on(ﬁ}d

o Here an attempt 1s made tov summar1ze them g'hf order to“ﬂ;"

M \

prOJect :anp 1ntegrated p1cture for the reader as we]l as to . U

1nc1ude some add1t1ona] .suggest1ons,r whfch could not be},

(

presented : wh11e evaluat1ng ‘the. results w1th1n the contextf'

\~of some spec1f1c f1nd1ngs ’m'p7*“»7mﬂ:rﬂhgff;dv.;t:\f; Q‘faf""

p

’r;“to date' hast' been most]y ; corre]at1ona1 _inj- nature

In the area of schoolxng and cogn1t10n the research up” ':"'

'TInterpretat1ons have been made 1n terms of an apparent -

-cause and effect »relat1onsh1p . w1th 'school1ng ‘-as '(ther_tfv

+

j1ndependent var1ab1e “and . tasK performance pr dependent;di-

‘°var1ab1e Th1s has been followed by specu]at1ons concern1ngf
lschool1ng s 1nf1uence on cogn1t1on on ' a post hoc ba51s The;f"

.foutcome of th1s 11ne of research has been def1n1te1y he]pful7r

n..;inuf prov1d1ng ﬁfthé] f1rst . 1mportant stepsj fdh{ future”'\

.a‘1nvest1gators - Cons1der1ng 'ihe;: spec1a] ppob]ems Offftrﬂ:

.nonrep11cab111ty of cross cu]tura] stud1es 1t 1s suggestedﬂ o

'fthat data shou]d be obta1ned from a w1de var1ety of cu]turali_{7rdh



'fcogn1t1ve changes

th“future stud1es

tffuture 1nvest1gators

- . P P Lo - . g
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- ftnd1ngs obtawned from ta' few stud1es But a predom1nant

preoccupat1on w1th mass1ve data gather1ng prOJects would not

-7
I

e

o

o
L

Mostly prev1ous studles had fo]lowed ‘a cross sect1ona17ft~

F%fdes1gn to exam1ne the;'1nf1uence of schoo]1ng It‘,his‘

| X

\

't

s As has been ment1oned ear11er factors . that ; gré7

bftattention wh11e cons1der1ng 4the effects of schoo]1ng

-

sl

P B

3 There should be more process or1ented 1nvest1gat1ons,

“,Tsett1ngs and popu]at1ons 1n order to test the genera11ty off
- advance our' understand1ng of how school1ng br1ngs aboutiuj

qwhere’1t wou]d be poss1b1e to examlne wh1ch processes Qarejin
..\develop1ng *asi. funct1on of " formal educat1on, and areg
| 7gassoc1ated W1th f~1mprovedk\f task performance f~fTher
“.T.s1mu1taneous succeSS1ve mode] adopted in the present study‘f},?fﬁ"
sfprov1des one. such 1nformat1on process1ng analys1s of 'theff

geffects of ‘school1ng, 'and ‘can be prof1tab1y ut111zed 1nit

‘suggested that a m1xture of cross sect1ona1 and 1ong1tud1na13_?u}5d‘

“:des1gns,_-.e:§ cross sequent1a1 des1gn may be fo]lowed by o

‘.jéxtfinSJC to but covary w1th schoo11ng shou}d be g1ven due\:

t‘Future research should exam1ne the 1nf1uence of schoolrnghhd“\"k
fsfrboth in 1solat1on and comb1nat1on w1th that of the covary1ngfett°
’cfactors such SES ;sex{ caste, urban rura1 env1ronment*
.txt{ét In a deve]op1ng/country I1ke Ind1a these var1ab1es are}h
‘:fdhlghly corretated w1th schoolwng Thus, compar1ng the tasqueﬂ;

"7]jperformance oﬁ~schoo1ed and nonschoo]ed ch11dren, complete]y;_il”u



‘ d1sregard1ng the caste" sex and SES boundar1es wou]d“ onTy

~to these covary1ng factors Tt WOuld be useful to 1nvestigate
ut 1o Ligale

’ educat1onal exper1ences on‘ cogn1t1ve development . There, -~ .

o jshould a]ways be emphas1s on understand1ng why .part1cu1ar**‘

L
“ . : L

~

accentuate tthe prob]em of select1on b1as. :consequently i

':_ overest1mat1ng the 1nf1uencerof school1ng W1th due negard"

the 1nf1uence of d1fferent types ”ot"formaﬂ 'and :jnformall‘x

types ‘of_ 1earn1ng exper1en¢es are assoc1ated w1th 1mproved

performance on some cogn1t1ve tasKs and not on others

;'fThed spec1f1c {‘aspectsf.'of ;'theél teach1ng 1earn1ng

o

cond1t1ons adopted 1n schoo1s, can ‘also be: exper1menta11y

"1nduced to exam1ne 1f they are capable of produc1ng changes

s1m11ar‘to those observed in schoo]s Through ,a_.systemat1c

'*1nvest1gat1on ff one WOuld be; able to' understand wh1ch
exper1ent1a1 var1ab1es 1n both schoo] and nonschoot sett1n951

aref vrelated to' performance' character1st1cs on Var1ousJ

o

1nte11ectua1 tasks ”,5‘1.‘ R

/

A add1t1ona1 area worthy of exp]orat1on is to exam1ne

;tf, sK11]s 1earned . schools genera11ze vto »1mportant

~

i j'nonschool ' ett1ngs Correspond1ng to -each‘ of 'the;,test_f’

sktlls; the 1nvest1gator may 1ook for the 1nstances in the

-

da11y 11fe .s1tuat1ons of people f1n a part1cu]ar cu]ture,v.:
where they ut111ze a- Ktllv close]y l1nked w1th the one
1nvest1gated n_ tRe experlmental s1tuat1on One-couldfaSKs‘

| the quest1on j""-Do ' schooled ch11dren vmamntatn ?Vtheiri .

superlorwty in app]y1ng th funct1ona1 test"sk111s

RS _sda1ly‘l1fe' s1tuat1ons7 - Unt11 there’ is ev1dencef~forvla i

)}
o

L
It
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S

cw1de spread app11cat1on of school-learned cogn1t1ve skﬁlfs,

.the( concept of a change in general1zed cogn1t1ve structures. '~

'es funct1on of educat1on would be cal]ed into quest1on
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Sy]logtstic~Reasonino Test

Type of of TR o | Items

vSyl]og1sms o A o e
g T o . '

Fam111ar - 1. Sugar cane. grows in hot oodntr1es
: v ~India is a hot country.
_Does sugar cane grow there or not° , -

Lo IF it s hot‘,streams dry up. .
-, It was hot last summer. ‘ co . ,
' Did. the streams dry up or not7 i o .

Unfamiliar- - 3. Wherever,1t snows, the color of the
. o " bears is white. =
It snows a lot in Sov1et Un1on
, What is the co]or of - the bears - there°

4. 1fF the weather gets very: ‘cold,

- rivers turn to ice. e
In Canada, it was very. co]d 1ast year ."u, RN
Did the rivers turn to ice there or not° o

"Artficial | :5._Those having w1ngs can: f]y
o "1f dogs would have wings,
~wou 1d they be able to fly or not°

P o 6. Those hav1ng legs can walk. fh -
: ‘ ' If trees would have legs, )
would they be able to walk or not9

¢~'Contrany to 7. Lf the horse 1s we]l fed, ‘1t cannot work we11
. "experience ~ Ramab Babu’s. horse is well fed today. :
R : Can 1t work well today or: not?k 'fﬂ

"8;'R1ce grows well, when it is very hot
-« Next year, it w1]1 not be very hot.
CWill r1ce grow well next year -or not?

ConjunctiQe““‘9.~A dog and a “horse always move together
I The horse: is moving in the Jungle now .
S What.1s the dog do1ng7

VJO)'HaFi and Bana always do th1ngs together sLE fxiﬁﬂeﬁé
© "Hari. is eating now. : LT
‘What is Bana do1ng7 A



Type of of
SyTlogjsms

DisjunctiVe

Imp]idativé‘

11,

12,

13.

14.

248

Itehs

If Rama drinks or Gopal drinks, their

- father gets angry.

Today Rama is drinki
not drinking. - ‘
Do you think, their father is angry?

ng, but Gopal is

If Jgdu or Madhu go to see ah opera,

1 to see an opera.

Today, Jadu will go, but Madhu will not go.
Do you think, I will go to see an opera?

So that Rama Babu might be able to carry

rice from his village to the nearest town,

" he needs a cart and some bags.

He has the bags, but does not have the cart.
Can he carry his rice or not?

So that .I might be able to grow cotton,

1 need a high land, and weather needs
to get hot. = ° )
1 have a piece of high land, but the

weather is not hot this year.

Can I grow cotton this year,or not? N
. o ] ) 7;15
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