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(. ABSTRACT S.

The primary purpose of: this study wag to invesfjgafeﬂa
relationship between Das"modsi‘qf informafdon processlng,and
Piaget's rheory of cognitive development. Specifically, it
was hypofhesizedvjhaf simultaneous processors would od+-'
perform successive .processors on concrete operaf:onal tasks,
namely, class inclusion, fransifive inference, and conserva+10n~
of liquid. Secondly, It was hypof%es»zed that Those who
would be high in bofhigxmulfaneous and successIVe synfhesls
would outperform those who would be ‘low in both sfrafegles ..
Thirdly, it was predlcfed “that older subjects would perform
‘on Plagetian tasks significantiy better than younger subjects.
.Siqilar}y; it.was predicfad.Thaf older subjects would out=
-perform younger subjects in simultaneous synthesis skills.
Ali.four hypotheses wéra strongly supported (alpha 0.001).

. - The samplé consisfed of 178 subJecTs ninety-four of whom
{ ‘f@ were males. These were sixty kindergarfeners, saxfy grade '

ones and flny elghT grade twos seJecTed from fbur randomly

; ' chosen schools from the EdmonTon Separate Schpol Board. Thelr
Amean ages were: kindergarteners 5. 4 years, grade ones 6.5
years, and grade twos 7.3 years The grand mean~age for the
‘ - total sample was 6.3 years. ' e
Four tests were used for measurlng simultanéous and
" successive synfheSJs. Tybse wera Raven's Progressive Matrices,
- Figure Copying.(fpr simultaneous synthesis), Digit Span and
- Serial Recall (for successive synthesis). Three tests were
used for assessina concrete operational thought involving

class anclusuon,/+ranslfive Inference, and conservafron of

liquid concepf; For class inclusion sets of plastic animals
(horses and coLs) and plas?bn fruits (apples and bananas) were .
used. Two sefs ;3‘3¢L£ks labelled A, B, C were used for the ‘
assessmenf of transitive. lnference ln assessnng conservafion

Lo

concepf three beakers and Two bo++|es filled with water

were used as apparatus. s

3
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ln conclusion, iT was argued fhat si'nce a s+rong
relafionshlp was observed between Das' model and Pnagef'
fheory, and in v1ﬁw of The fact that both simultaneous and
successlive synfhesls as sfrafegies are susceptible to fralnlng,
a sTudy should be carried cut in whlch predomnnanflyl
successive processors would be frained to process +nforma+|on_
snmulfaneously Followling Thls, the subjects would be )
retested on Plagefian tasks to determine the impact of such

‘training.

[

Fyed. a8

B

&



Vo

\gonly by death.

~ ACKNOWLEDGEMENT v
The author is gratéful to a number of people and .
institutions for their contribution in the compdefioﬁibf
this thesis which culminates twenty years of studentship’in
a formal sense. Formal in that learning does not end with
a doctoral degree, but is a continuous process terminated

-

First and’foremosf the author would 4nke to’ reglsfer

his hear?felf Thanks to Professor J. P. Das, the supervnsor

of this Thes:s, whose guudance and |nsplraffon moTuvaTed The
u
aufhor to work dlllgenfly even when it was least conduclve

‘To do so Working under Professor Das made the author feel

that he was not omly working with an academncaan, but also
a frlend deeply interested in the presenf and future weII-
being of the author. For this and more, he will be
remembereleifh the fondeéf_memoryg# ’
Secondly, the author’is grafefh]“jo the members of his

thesis committee: Dr. Raymond Schultz, Professor K A. Garbrah,

-QPereseor L. L.'Sfewin, and Dr. Tom Maguire for Thenr role’in

the completion of this thesis. Specna] mention must be made

of Dr. Schultz andlgr Magui}e for their going a second mile

in renderlng rhe author The assistance and advice that Ied to-

Ve

the improvement of this Thests '
Thirdly, the authr is thankful to Dr. [R. Jarman of the

‘University of British Columbia for consenflng to serve as an

external. examJner _
Furfhermore the author is thankful To The Edm&gfon

Separate School Board for gran?nng him permlssaon to collect

data from their schools The auThor is parfscularly grafeful

fo The’prnnCIpals, teachers and students of: St. Hilda,

Our Lady of Peace, Sf Basil, and St. Boniface schools for

their cooperation in fhe process of collecflng data.
Flnally, the author thanks his wife. .Bernadette, for her

pafience, and constant encouragement.

kg,

Covi

kY



v

CHAPTER

|
S

1
IV
v

VI
Vil
Vit

“
¢

- TABLE OF CONTENTS |

INTRODUCTION T
successuve AND SIMULTANEOUS SYNTHESIS

PIAGET'S‘THEORY OF COGNITIVE DEVELOPMENT. .

"THEORETICAL LINKS. . . o v & o0 v o « o
STATEMENT OF PROBLEM "AND RESEARCH 4

"HYPOTHESES, . &« o v v v o v & 4 . .

T
... 62

ANALYSIS OF DATA = « v ¢« &« v ¢ ¢ o « .

DISCUSSION « v v v v ¢ v v 0 & u v w v
' R ’

REFERENCES "+ &« v.e o« & o v o i 0w o 0

VITA

wh

.. 547
.. 56

83 ‘/Ki

95
. 108
-
/ N
&



T;ble

Vi

Vit -

-Conservation of Liquid for Simultaneous
‘and Successive Processors . - .

"Kindergarteners, and Grade Ones and Twos in

. * !
LIST OF TABLES

- ’.
= -

DeScription - Page

Distribution of Subjects Accord}kg to Sex,

Grade, Age Range and Mean Age .ﬁﬁ&v 57
: : " R ‘

. ~ D . e
Rotated (Varimax) Factor MaTrPx“for“

Simultaneous ard Successive Synthests 64

‘A Summary of a 2x3 Anova With Repeated

Measures for Simultaneous and-’ .
Successive. Procéssors on Piagetian Tasks 66
Means and Standard Deviations of Simultaneous

and Successive Processors in Class -
Inclusion, Transitive Inference, and =

Conservation of Liquid . . ., . ., . . 67

Scheffe Mﬁlfiple Comparison of Means in°

Class Inclusion, Transitive Inferencep and

. 68

A Summary. of 'a 2x3 Anova. with Repeated

Measures -for Those .-Who Were High in Both

$S and Those Who Were Low in Both SS on ,
Three Piagetian Tasks . . . . .., . . . . . .
- ., y . .
Means and Standard Deviations of Those Who
Were High in Both SS and Low in Both SS in
Class Inclusion, Transitive Inference, -and ,
Conservation of Liquid ". . . . . . . . .,& . 71

70

s

Schef fe Mulfjplé.Coﬁparison of Means for, Those

‘Who were High in Both SS and Those Who Were Low'

in Both SS on Class Inclusion, Transitive ‘
Inference, and Conservation . . . . . . . 12

A Summary of One-Way Anova. for Kindergarteners,.
Grade QOnes and Twos in Simultaneous

Synthesis Skills . . . . . ... ... ... 74

Scheffe*MuﬁTiple Comparison of Means for

Simul?aneous'SynThesis Skills . . .7, . . 75

-~

LS

viii

VoA



R  La ) fMWMF“M‘WWM?WWWm*wuwM«M e 2

.- Xt v A summary ot a 3x3 Anova awlth Repeated
Measures for Kindesxgarteners, Grade Ones
and Twos In Class Inclusion, Transitlive
Inference, and Conservation ofyLiquid [

X1l - Scheffe Multiple Comparison of,MeangéiqP%:.

Kindergarteners, Grades |-and Il in flass
Inclusion, Transitive Inference; and &
Conservation of Liqulid . ;Fﬁf#fﬁ T

X111 Scheffe Multiple Comparison‘ovaﬁﬁhs.for

and Conservation S T T

Class Incluslon, Transitive lnferénge, -

(LT TN

U oy, g, oy

ivs

[ BT TET

&)



~

e

LIST OF FIGURES

Information Integration Model . . . R |

A Graph Showing Means of Kiﬁdergarfeners,
Grade Ones, and Twos in Class Inclusion, ;-
Transitive Inference, and Conservation . . . 78

<

v
1 B
b

Il
i



Chapter |

- | INTRODUCT | ON

It is genefally agreed that most researchers are more
concerned with the content aspect of cognitive development
than the process involved in achieving it (Bralnerd, 1978;
Bruner, 1975). The purpose of this study, therefore, was fo‘
examine the process Involved In successful performance on
Piagetian tasks and how it matches Das' mQdel! of simultaneous-
successive synfhesas
Estes (1974) has argued that the Iearning process should
be examlned Iinstead of concenTrafung on product-oriented
methods of measuring intelligence; he is in favour of
characterizing intelligence as learning process. Similarly,
Siegel (1978) pofnts out that the nonverbal approach should
be Téken in the light of a learnjng précess rather than the
preéénce_or absence of cognitive structures.. In case of a
young child, she argues, nonverbal measures emerge as more
appropriate to a process rafher than a producf oriented
approach. In a similar vetn Bruner (1975) contends fhaf_
developmental psychologists have concentrated too Iongvand
too hard on the problem of what a chlld cannot do at certain
stages - instead of ranslng the more imporfanf quesfuons of the
type of capacifles they use, and how instruction can fake
ladvanfage of these processes or capaciTieé:r Cohmenfihg_on
transitive inference, Yduniss (1975) no+esg
) ) In the current literature, there is a
. sfrong trend to look more closely at the
= person's ways o¥ processing rnformafion to
reach Iogical conclusions. &
Flavell (1977) holds TH#T for psychologlsfs fo fully
undersfand the course of c09n|+Lve development, it Is - -
essential that they examine the process Involved He implies

that the content-oriented approach so often used In Plageflan



T

.

-

;dfradfrional approach ‘may be inadequate. * In a similar train

of Thoughf Collyer "and Thayer (1978) suggest that future

dlagnosfic research on Transcfive tnference should be

- prlmarnly process orienfed. In reference to andIV|dual

dufferences it |s generally accepted that STUdleS in the

'pasf have faaled to idenflfy cognitive abilities responS|ble\

"*¢for Such dlfferences (e.g. McNemar, 1964 ; Ferggson, 1965 ;

T

"’..3

Green, 1968; Bouchard, 1968) Thus McNemar (1964) states:

These *studies of individual differences never
;COMB to grips with the process or operaTnon by
which a given organism achiéves an.intellectual
reSpohse (1964, p. 881) : \\

. This :% fUrTher reflecfed in Plagef's (1964) argument

‘,Thaf ﬁoncoacre#e operational c¢hildren's poor performance in

classnflcaflon-us due to the fact that they base their

Eresponses én sfep by-step basis, whereas classification

'calls for“codlng information successnvely, but more |mporTanle,,

,'lf,us essapfual that a subJecf should be able To see a number

of relaTlons among the . glven objects. This will facilitate

his coordtnaTNag obJecTs hnerarchlcally/and mul*lpllcaflvely»

'whloh is basic for hns successful penﬁormance "Sych a process

JBuld requnre the subJecf to process information
SImhlfaneously rafher than successively.
e o It maywbe further argued that the chlld's ability to deal

with cla$s*lnclus:on requqres that he be able to discern

;qﬁbcl ’ses fromwfwo ponnTs of view:. one as classes in Thelr

bown ﬁTghT and secondly, he should be able to view them as’

members of the same clqss as’ shown in +h|s equqtnon AtA' & B.

“'ths wouid |ndtcafe ThaT the concrete chlld is capable of

Thank|ng ofﬁihe parfs 'as discrete from the whole and.the whole
snmulfaneomsly.w Iﬁ ex%mlntng A and A', he bears in mind .the
relaTnonshlp #hey share or hold with the supraordunafe class B.
CommenTlnéaon the cause for subjects' poor performance in
class Jnclusyon Thayer and Collyer (1978) remark:

I+ appears that younger children seem ¥ have
.more difficulty in successfully completing ’ ey
some tasks that include relations of equalltJ
between some stimulus terms or that require
an aétive. discovery of the |n|+|al premise
®o relations (p.” 1334). - ) ' : -
- e

@
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. !
The key message In this quotation is the subject's fallure
to see relaflons between a given number of objects. The ]
- Same argument coull) be ~exfended to anyone who has problems with
class inciusion, t unless the-subject is able to see The
gfvenaor imp}{eec. lations, his .performance is not Iikely to
be satisfactory. The ability to see such rela}ionseis very
much part of simulfaneous sywntflesis (Das et aly, 1975).
’Moreover, Ritey (1976) holds that. There exists a developmenfal
effact, in the performance of Plageflan class imclusion Tasks
whereby fo begin wnTh children use Iinear orders in
representing relaf!onshlps based on pﬁVSIcal'or spatial
dimension prior_to their using them for retationship in the
absence of such concrete properties. Basing their argumé%+
on Rifey's'(|976) work, Thayer“and Collyer appropriately sTaTe
) experamenfs provide support for the idea that

-chlldnen prefer to represent a set of premises

in an ordered sequence of terms, even when the

task presentation is- intended to force the use

of deductive reasoning. (p. 1340) .- §
Whnle the use of sequenflal orderlng cannoT be ruled out in
deductive reasenlng, it is not sufficient to lead +o;log|cal
conclusions; hence the rationale for chfldren S pootr’
performance in class inclusiaon tasks. ln passnng, The
aufnefs note (Thayer and Collyer, 1978, p. ): ...qlfhough
we speak of deductive reasoning as a theoretical al+ternativeo
to linear orderlng, at this point +here does not. yet seem to
be a proeess model with which to |denT1fy this a1+ernaflve"
It is proposed here that Luria's (1966) and Das' model (1971,
1973) of information processing can serve a¢$ Thayer and
Gollyer's process model. The alternative for which they fail
to find a mode! could be simultaneous synthesis and-the |inear
ordering fits, It would seem, Das' successive synfnesfs

In a similar frend,of Tnoughf Wllklnson (1976) argues

that -poor performance in class lnclu510n could be due to the
subject's’ sTrafegy which Interferes with whaf fhe experlmenfer
expecfs hin to o It s polnﬁed out ThaT the child arranges,
in class uncluslon, the different objects by means of counting so

that hls grouping would be based on whaf he has counfed and what

4
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he has yet to ceunt. The problem with 'such a strategy is

that once the counting has occurred, the chances of ;re-examin-

ing the material is eliminated. The nature of class inclusion.

seems susceptible to such a prccedure e.g. "Which are more

- The flowers or the roses?"™ |f the roses have been counted,

" the chlld may see no need to recount them. The process'
descrngd flTs well with:Das' successnvetprocess:ng and the
process |mp||¢|+ly recommqnded mafches Das' snmulfaneous,
processung which entails boTh the counting aspect and golng
back and forth esfabllshlng relationships between fhe various
aspects of obJecfs

A similar type of problem emerges in Piaget's (1957).

"outline of the Sfrafegies used at arriving at an operational
notion of conservation: First, the child attends to one
dimension, ‘but not two (length or width); such a subject

is noT Iikely'fo conserve. Secondly, the subJeCT centrates

ﬁ-on one dimension of an object and subsfu+u+es a series of

.cen+ra+|ons on the other dimension, while ignoring the flrsff
centrated d[men5|on.' In Wilkinson's vein of reasoning, the
child feels that he has accounted for the first centrated
dimenﬁion and‘aé édch, hé‘Sees no need- of affempfing to relate

it to sﬁbseduenf tasks. In this proéess, it would appear that
he is in facf-using a, successiye mode of information process—
ing |ns+ead of simultaneous synthesis which demands both hus
fakvng into consideration what has been accounfed for -as wel |l
as the relationship éxisting between the qccquhfed for and

subsequent infofmafjon{ ' '

*  Commenting on‘sensory intelligence .in contrast to
representational thought, Piaget (1941, 19502, & 1954a)
further argues that moTor lnfellngence is capable of only
linking in a sequenTIaI order succe55|ye actions or perceptual
states with which the child may be dealing. To use Piaget's
illustration, it is l[ike a‘slpw-mofion,fflm in which static

framés are represented in succe55ion\wifhou+ displaying a

simulta#neous and ail-encompéssing purview of all the frames.
Répresenfafional thoughft, on the other hand, is capable of
ach:evnng a simultaneous grasp of the whole. In a single brief

' momenT Plagef continues, represenfaflonal thought is capabie
. N ‘



sy
- of recalllng'The pasf,lrépresenfing the present and
siMuITaneously anticipating The f ture. In pa55|ng, it
Is relevantly significant to nofe Thaf the process
Involved in represen+afional thought is Typncal of what
holds true in Das' (1979) description of simultaneous
syrithesis. -
. For cJari*icafion, further information on Das' mode |
may be in order. Brief{y, Das et al (1979) postulate that
sucégssive and Simulfapeods Synfhesis)is a construct of
individual differences‘fn processing information. The:
simultaneous component processes individual. pieces of
informafioh‘info simulTaneous‘groups; the shccessuve
cbmpénenf processes. discrete information into successive
series. While simultaneous syn%hesis'involves the integration
of successive stimuli into a single surveyable 5|muI+aneous
group, ' ‘successive synthesis entails an fnTegraTIOn of a series
of elements, the total of which may not be surveyable as a
skngle whole. The Details of Das' hodel of information
-processing will be given in a separate chapTer It suffices
". for now to bear ?n mind that the dusf:ncflon betwéen the two
précesses is that Stmulfaneous synthesis involves one's
abllaTy to see nnd|V|dual parTs of .a whole and then relate
them to varlous aspecfs of that whole or ‘other related or
unrelated parTs.ﬁ The succeSS|ve synThesns mode involves
one's ability to see |nd|v:dual parts of a whole, but without
being able to effectively relate them to the whole. It is |
‘ very'ﬁuch like Witkin's Theory of psychologacal differentiation
in that fleld dependenTs see objects globally, whereas field .
lndepenﬁenfs are able to see objects boThogIobaIly and
analnycally.‘ The felafionship between Witkin's Thedry and.
Das' model has been investigated and fegorfedf(Heemsbergen,
L1979). ' _
In view of The process\lnvolved ‘and required in concrefe
operafional fhoughf it does no+ seem unreasonable do expect
that a person who predpminantlyi processes information
simultaneously would/{zrform better on Piagetian tasks }han
.a.pefsqn who processes successively. Conyersely;_poor

a
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performahce on Piagefiancfasks could be. due to one's
'excessuve or predominant use of successive synthesis.
Given the sumnlarlfy between The processes required in
concrefe operational fhoughf and Das' model, it was evrdenf
that the two consfruc+s or fheories were related. " This
conceptual relationship served as the. rationale for the currenT
study to defermlne whether or not the concepfual reladtionship
observed could in fact be empirically supported. As a primary
. hypoThesns, it was predicted that those who were high in
simultaneous sy\§h95|s would perform significantly better in
concrete operational tasks than those:who were high in
successive synthesis. Secondly, it was hypdfheslzed that
those who were thigh in both simultaneous and Successive
synthesis would outperform those who.were low in both modes
in the three Piagetian tasks, namely, conservation of liquid,
fransifive inference, and class inclusion. There were olher
hypofheses, bu+ these did not pertain to The relaflonshlp
‘between the two Theorué?r ’ o
This study is divided |n+o elghT chapters. ' The first
chapler supplles the rationale for -undertaking this study as
well as lhe underlylng reasons for assuming ThaT Das' model
.could serve as a par51mon|ous devlce for explalnlng performance
on Ptageflan concrete operaflonal tasks. In chapTer I, *he “
nafure/of snmul?aneous and successive synfhesus is examlned
in the Ilghf of psychﬁeurologlcal findings- by Lurla (1966) and
‘Das' model based on factor analysis (Das, 1973). /
- .Chapter lll;;ocusses/oq Three concrele opérational tasks,

namely, conservation, Trﬂnslflve'lnference; and class inclusion.

The fourth chapfer.examlnes‘Deslvmodel in light of other -
informatlohlprocessing models. These models ere also exami
in the light of Piaget's théory. In view.of thé surveyed
evudence, it was syllogistically concluded that some concepfual

ed

relaflonshlp exists between Das' mode! and concrete operational
thought. This is followed by statement of problem and research
hypofheses. The sixth chapfer is a description of the research

~.design; coverlng the sample, measurlng lnsfrumenfs, and,



procedure used for the collection of data. In chapter seven,
‘the analysis of data is presenTéd, and is followed by a
discussion.which .is .the focus-of chapter eight.

o

-
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Chapter ||
SWCCESSIVE AND SIMUQTANEOUS SYNTHESIS - = .

‘The focus of this chapter Is on fhe'sfrafegies used fn
".the processing 6% informafioﬁ " The author first examtnes
these processes as understood by Sovnef psychologls*s (e.g.
Sechenov, 1878; Luria, 1966). Thus is followed by a
description of Das' mode! as an extension.af Liria's work.
“Luria, a neuropsyqﬁelogisf, has identified two $orms of
integraf?ve‘acfﬁVify of the cerebral-cortex, namely, successlive
"and simultaneous synthesis. Different parts of the cortex h
‘specialize in~oﬁe"of the Two.processeé; simultaneous Band
successive. The two parts of the corfex'concerngd with
}information‘processing'are‘fhe océipifalrparfefal cortex,
‘and the temporal cortex. ;The‘fbrmer ié'associafgd with
simulféneous syn?hesis and is used for.integraring individualb
Cstimuli in éimujfaneous groups, wherees the latter is
'associafed*%gfh sucbeSsive‘synfhesis and is uééd for integrating
'indivfhual STiﬁgJi In a sequential order-as They are ‘received
by the human braiin (Luria, 1966). Though%fhe dlfferenf parts
of cortex may be ehgéged-in both forms of synthesis acTIV|fy,'
. Sechenov (1878) argues, one of them is likely to be more gcfive
than another.: ' | _. ‘ ’
. Each one of these two méjor;procééses will be examined in
detai.l: - o C E ' ‘

r

‘Slmulfaneous Processnnq

"~ Simultaneous process:ng synfhe5|s,}hﬂr|a (1966) ponnTs out,
assumes its. role under various situations. For example, it
. may také.place duang'dlrecf,percepflon, during retention of
traces  of previous éXperience;_or when the subject is engaged
in a‘fask,thf Calls'for comb!ex JnTelleéTuaf operations.  On
" this Qasis,.LurTa (1966) reférs'to'}he three phases of information
processing és-percep+uaf, mnestic and'inTellécrual levek of

"simultaneous synthesis.
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As anp Illustration, Luria pounfs ou+ that when a picture

Is, exposed to a subject's attention, it is seen as a whole and

it is only after being examined Thoroughly that ifs, paFTs are

'percelved and then synfhesnzed irto a single entity as a

6*kf|ed visual structure (Luria, 1966, 'b.'75). He also argues
that visual perception en#alls a ﬁouble series of, processes

whichiare a ‘system of movemehf of the eyes. The two sysfems )
Jjoin Togefher to form the activity of exp#oraf:on of different
individual . sflmull whlch leads to a formation of an lnfegrafed

lmage of a glven object. ‘A similar process Is repeated when

'ad\objbc+ is felt by the hand the difference being that, the

|ndFVT¢%:I signs of an object are identified without being
related Yo the whole, and only after this prellmvnary has

occurred is simultaneous schgme composed.

SimuITaneous processes alsq are involved in ,acoustic
anaszers:' when a person hears, he distinguishes timbre and o
pifch‘relafionships, rhythms and accents as well as simulfaﬁeous
aesociafions.of‘souﬁds or chords. It is also true that hearing

often relates a sound to a cerTain\poinT"inrspace, thus

"fncorporafing the stimuli into some form of spafial relation-

To summarize, it-is |mporTan+ to noTe that a person 'S
ability to synfheeize elements into whole simultaneous groups’
is aneimporfanf factor in complex intfellectual processes,since.
one's understanding of relafionehips,is\dependenf Tova great |

extent ‘on fhe synthesis of elemenfs intfo a simultaneous

— e

-
surveyable organazaT oh. o

Successive Processinq : o 7 ” _ R
. While simultaneous Mynfhesis'involves the infegrafion of

successive stimuli into & single surveyable simultaneous group,

5ucceSSive_synThe515 entatds an integration of a series of

:elemenfs; the total of whcqp may not be surveyable as a snngle

whole (Luria, l%ﬁé).
Successive synthesis, |ike simultaneous synThes:s, operafes

a+ different phases such as sensorlmofor, mnesflc and
lnfellecTual‘processes (Luria, 1966). The foIIOW|ng examples

illusfrafe‘fhe_process;.frhyThmic or-TonaI,melodles which are

*
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organized on the basus of thelir Time of occurrence,
different forms of movemehfs such as writing: the fvrsf’
movement sets in mof|oN/a serles of movements that follow -
eachfothg seduenfially lf mu ¥ be berre in mind, neverthe-
- less, that the described torms are not subject to surveyability.

Luria's claim regardlng the existence and nafure of the
two processes were supporfed by extensive and inienslve
-reSeerch involving subJecTs who had lesions either in the.

parietal-occipital part of-the cortex or the fronto-temporal .

part of -the cortex. These observations willvbe‘de5cribed
under the two processes: simultaneous and successive
synfheeis. Their defail descrfpfiod is desirable begause

‘they throw further Ijghf on-the implication and.nature of

~the two processaeas. . . : .
. a. ~

‘Disturbance of Simultaneous Synthesis:

As a result of lesions of'fhe occipital —pariefal‘parrs
of‘The'brain, there is considerable disturbance of the
synthesis of sfimulf into simulTane@us'groupe "This mey be
obsew’pd at different Ievels of mental acTnvtTy and spheres
People who have a.lesion of the occnpjfalfparsefal region in,
the. left hemisphere testify ThaT;'alfhoUgh They'are~able to
grasp individuei components of an object orfsifuafioﬁ, {Bey
find Thehselvesefofally at a loss in attempting to comprehend
such. a situation in ftotality. .iIn reading, for example, words #
have to be read letter by letter rather than as complefe words.
This indicates yery strongly the patient's in%bilifyrfo:form
successiveiy presenfed sfimulf into a simultaneously perceuved
structure.  Similarly, a dlsfurbance of simultaneous synfhesns
in the tactile spher may lead to a person' s inability to
;compese.fogefher defails of_sfrmu[n |nvolv1ng the sense of
touch. o | '” ' '

When a- lesnon is located in The |nferlor parleTaI'{eglon
lwhere it has a common. border with the occnpifal region, -the
'eubjecf experiencesva loss- of the spatial organiZation of
perceived elements (Luria, 1966).7.Pefien+e with such -a problem

are-ﬁnable.fo trace fheidirecfﬁon of their path; they easily
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lose theitr way when moving from one room to another; they
have difficulty in arranglng clothes ‘'or other objects In
their proper order. Luria (1966) turther notes that such
patlients are unable to reproduCé7syﬁhefry . figures—for
.,as far-as they are concerned, they do nof see‘any distinction;
fhey 3re unable to reproduce from memory geometrical flgures,
nor are they able to wrlle the alphabeflcal ‘letters correclly
In-map readlng, ‘they confuse The east with the west and
the various locations on the map are placed randomly. “It.i
further noled (Lurifa, 1966). that aparf from sensorimotor and
. perceptual dlsfurbance of parieto-temporal region, a similar
disturbance may be observed al the hlgher level of
activity which may,affecl The |OgICO grammatdcal as well as
arithmetical operaflons While paTlenTs may undek\ﬁﬁﬁd
every day-speech, they are unable to comprehend logico~-
grammar which is“aden with slmulfaneous lnfegraflon of its
varlous cohponenfs. For example, they would not dISTlngUISh
between the phrases "the father"s broTher"'and "the.brother's
father®™ or "a tri ngle below a cross" .and "a' cross below a
Trlangle".,lf the subJecT is *asked to. draw whaT he .. has ‘been
fold,,he'wull do so in: the order in ‘which They are mentioned
rather than in the® form of their meanlng They are also at
a-loss to figure out .complex congtructions which. ékpress
comparaflve relafio hips and inversions oﬁkmeanlngs

They are also weak at comprehendlng ideas of. numbers and

- arithmetic operaflon (Lurla, 1961). They may percelve the

Ty
o,

quanflfy of numbers, bat will nof be able to produce them in
Thenr cafegorlcal structure, e.g. 1029 may be reproduced as
129 or 1000 29.° It has#been further shown that they have-

dlfflculfy readlng mulflple digits or fractions or- <solving

P

" problems lnvolvung such flgures. The slluaflon is aggravated,

whgn the subJecls are reqU|red by the nafure of lhe'fask'fo
depend on an lnfernal recognlfuon of numerlcal relaTlonshlps

; 1t lS :nferesflng to- nofe, however, that successive
synlheses of eﬁch pallenls remalns relaTnvely unaffected.

Patients are able to reproduce rhyfhmlc sTruclures without

Tbelng able to synthesize them |nfo a whole (Semernitshaya, 1945).
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Successlive mnesjlc’synfheses; too, remains unaffected so that

patients are able to repeat serlies of words without altering
the order in which they are given.. In the area of speech,
~no-ddtert is manifested, unlike those who have lesions of

the fhonto-temporal. c N , !

-

isturbance of the simultaneous éynfheses'in lesiéns.of
o Teflor oecipito-parietal is evidencedfby a malfunction in
visual percébfion: On the other hand, Theif abilify‘#o deal
wlfh’log[co—grémmaflcal and anithmetical operatlions is not
‘affecfedf These operations, hewever, may‘be affected when
.lesiéns are located  ih the parieto-occipital or pariefo;_
fronto-occipital systems. .

Disturbance of Successive Synthesis

.

-

Both the frontal and:fronfo-Temporal‘gysfems a;e'paff of,
the cortical sections of the motor and acoustic analysers.
‘ Théir_main function is to ahaiyze stimuli that are sepérafedé¥
from each other on the basis of their time of occurrence and
- then the subJecT composes them into successive" sernes (Lurla,
1966) . Lashley (1960) suggests that the basic funcfion of
‘*hesé areas of the brain focusgfs bn temporal, serial ‘
organizafion of processes. Conisequently, a lesion in these
parts leads To a mal function of the- synThesus~of elements infb
successnve sernally organlzed groups . o N
The posTerlor frontal or Thedsuperlor dlvn5|ons of the

‘premotor are connected’ with: fhe funcflonrhg and oré%nlzaflon
of limb movemenTs whereas the xnferlor areas of the left -
'hemnsphere aLe responsible for organizing speech mbvemenfs'H
Consequenfly, a dlsfurbance of successive synThests may lead

" to an- |nTerference with serial organization movements and

i _ s
i - e

‘acoustic and speech processes.
If a §ubjedf is asked to draw Three or more elements in

succession, he experuences diffnculfy recallnng The order “in
which. the eIemenTs were..given and in many cases, he will keep
redrawing The same flgure or change their 6rder of presehfafibn.
Such .a problem is more acutfe with people who have a lesion of'{

the fronto-temporal system as a‘fesulf’of whith-fhey find it

relafively hard to retain series of traces'of verbal instructions.

'
-~ . .

e
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Slmilarly;ba lesion fn the Broca area le&ds to inability to
articulate individual:éounds of words. A disturbance in_
successive syntheses also leads to a person's inabi-lity to
recite poetry; instead of reproducing it in a successive single
rhythmic mefody, The'SUbJecT may reproduce it in its general

meaning.

/

DAS' MODEL OF SIMULTANEOUS AND SUCCESSIVE SYNTHES IS

_ By -“means of facfof'ana[ysfﬁ, Das and his colleagues have
extended Luria's work and developed a viable model on which
the preseﬁf study was baséd. . h . ' (F\Q
Das, Ki;by, and Jarman (1975, .19729) have argued;ahd :)\:
demonstrated that sugcbssive»and simultaneous proceéses are d
cbnsfru;fs of indivilual differences'in procéssing information.

in a nufshell,'fhe two componehfs of the m

odel are defined and

described as follows:

Simultaneous” integtation refers to the
" synthesis of separate elements into  groups. . ' 5
The essential nature of this sort of :
processing is that any portion of the °
results is at once surveyable with :
dependence upon its position .in tHe whole.
: . &
In order for the human organism to grasp
systems of relationships,.it is necessary

that the components of the systems be R
presented simultaneously. In this fashion,

the relationships among components can be .
explored and determined (Das et al., 1975, p. 89). (/

The second'gompcnehf is defined ih—a-similar fashion:

Successive-information processing refers to @
processing of information in a sérial'order. '
‘The important. distinction between this type of
information and simultaneous processing is that
in successive processing the system is not
Ffotally surveyable at any point in tide.
‘Rather, a system of cues consecutively
activates the components (Ibid.).

/ .

.

~
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A similar descriﬁflon I's advanced by Jarman (1978, P 258)
who states:

Simultaneous synthesls refers to the organlzaflon
of information Into com osites, such that the

" relationship of elements to one. another can be
determined. -

]n contrast, successive synthesis is a form

of tnformafion which does not allow analysis”’

of the relathonship of multiple elements to one

another. Rafhg(, information is organlzed In

a temporal, saguence- dependenf form.
Das (1973) poinfs out Thaf one's I(kelihood of using elfber
- mode is a funcfuon of the nature of The task at hand as-—wel |
as a function of one s-pastkor cultural experience. -Despite
the fact that some cultures may prefer using either,
Successive or simultaneous syhfhgsis’ Das (1973) afgues that
the two modes are not hierarchical. Thus asserfuon, however,
has been ghal lenged- (Jarman, et al, 1980)

Information processlng accarding to Das' Model(|975)

’involves four hypothetical- unlfs, namely, the input unlf
fhe sénsory regnsfer, the cenfral processing. unit and the
oufpuf unit as illustrated in Flgure . At the fzrsf stage, "
‘the |A¥ormafnon may be exposed to the subject either ‘
'success%vely or sumulfaneously through one of his sense of
molalities such as visual auditory, olfacfory. This
'lnformaflon is ‘then pasisd on to the sensory unit for

immediate reglsfraTlon the sensory reglsfeb\which in tyrn

transmits it to the central processung unit. The central unit -

conélsfs o Three components which may be described on the
“ba5|s of T eir funcflons the slmulfaneous component processes
individual bieces of~|nformaflon into simultaneous groups; the
successive componenT processes discrete information into ‘
successlve serles and the decision makKing and pl nnlng
componenf which lsvresponSIble for executing the informaftion
processed by the other Two components as well &s the actual p

direcfnng in the course of |nformafion ‘processing. - In passing,

it is relevant to note (Das et al, 1975) that the sensory) input

b

- | o o -
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processnng unlf or in oTher units of The model.

Empirical'Evidence: " .

\Des et al (1975) have. empTrically demonsfrafed°+haf
successive and. s:mulfaneous modes of information" processnng
are relafuvely stable factors across culfure, age-
achievement levels and SES. |In a.study of 60 retarded and
60'nonre+arded subjects, it was observed that in, both groups
the snmulfaneous factor was defined by the foIlow:ng
psychometric measures the Progressive Mafrices, Cross -moda |
Coding, short- Term Visual Memory and the IQ score,. Serial
and Free Recall of Words tests defined successive process:ngs

Molloy £1973) demonstrated the unnversal presence of K

<

boTh ‘successive and snmulfaneous proces5|ng in”6- and 10~
year old subJecTs in which speed emerged as a third factor.
To test the sTab|l|Ty of these factors across SES, Molloy
(1973) admlnssTered a group of tests to 60 low SES .and 60 ‘
middle SES subJecTs the three.factors emerged-é@ross bofh
groups of subJecTs ~in So]vihg Cross ‘modal codlng‘problems,
speed and the simultaneous facfor were of. s:gnlf;canf |
importance to middle SES subjects. ‘ o o —
From a cross-culfural.sfand point (Das, 1973a), the VL
three facfors-were observed to be rela+ively stable. - The | \:¥
existence of simultaneous and successive synThesns as well as
tTosTabtllfy has been borne out by other sfudles (e.g.
Krywaniuk, 1974; Ashman 19785 Kaufmen,,l978, and Blckersfefh,
1979) .- On The other hand not every research investigation
has’ supporfed the sTab:ItTy of these modes of information
processing (Anderson & Travss 1979). - For example, Jarman
'(|975) reports fhaT in hlS investigation, successive process-
|ng and speed were less stable across ' |Q groups. Generally,
he elaborates, the fﬁree facTors'were7replica+ed but only
\SImulfaneous synfheSts was shown more dlsflncfly “than others

which were nof -observed |n,some of the tests -tJarman, I975,

p. 130-131).



 Both Luria (1966) and Das et al (1975)
equal status and functional independence of
and successive synthesis. Jarman (1978), ho
advanced the argument that there is some evi
that slmulfaneous'processingAmay'bena superi
effective means of processing information th
synthesis. Hi's argument is derived from iin
that have identified two modes of processing
synTagmaTuc and paradigmatic. The former in
between words of different grammatical class
.relaflonshlp, paradigmatic |nvolves aSSOCIaT

'The same class which can be used subsTtTuTeT
cold/warm

The linguistic mode of processing infor
siown to be developmental_ so that: before the
the child processes information synfagmaflca
after sw1Tches to a paradigmatic mode (Denne
(1958, 1960) and Luria (1973b) have. pointed
paradigmatic processing is generated by simu
synThesis whereas synTagmaTnc processing is
.succeSSIve synTheS|s tt follows, therefore,
snmulfaneous nd successive modes may'be hie
would be in di%ecf conTradlchon with both D
Luria's claim of s;mulTaneous and successuve
nonhierarchical. o

"Despife this speeulafive argument, the
‘There are Two modes of processnng informatio

unchanged. On the dther hand, The.equallfy

“two modes is open for further investigation.

.\advanoed‘by Jarman (1978) has to be substant
research on . snmulTaneous and sucécessive synt
inferring To whaf maghf be true in language p

N
Singe simultaneous-5uccessive synthesis

new model to the Wes+t (Das-ef.al, 1975),'nof many psychologisfs

~have had the time to examine it rigorously.
“only two criticisms will be reporfed here
Lang (1978) have observed that due to verbal

have argued f6;

simulitaneous

! , J\\\'
wever, has é

dence to indicate
or and more

an successive
guistic studies

language, namely

volves assoéiation

in a sequential
ion of words of'
«vely, e.g.
mation has been
age- of 6 or 9,
lly 3nd There—
Y, 1974) Prlbram
out that. |
lfaneoos

a funcT;on of

, “that ‘
rarchical. .This
as' 71975) and

processes being

hypoThesis Thaf

n remains

in status of the .
The "argument:

iated by direct

hesns instead of

rocessing. '

is a relatively

In view of this,
Ryba, Vernon ‘and

loading on Das'

-



tests, they show close-similarify, thus lendlng‘lo yield
a spurious fd€tor. This spurious facfor,lfhey further argue,

"_l54whaf provides the basis for Das' mode! of simultaneous and

successive synthesis, The aufhors’do. not specifty, houeVer,
whether less verbal loadlné uould ﬁecessarily reduce the
serious magnitude of spurlousify Nor is it clear Thal tests
which are intended to measure the same traits should necessarlly
be independent of one anofher. This, in itself, would have ‘
been enough cause to argue. agalnsf such measurlng lnsTrumenT
-Anderson (1979) suggests that the invariance of succe55|ve
and snmulfaneous processing across IQ groups, age groups,
socioeconomic classes and culfure is likely to hold true
because The ballery of tests cons:sfs of two groups of tests
which have been found to show high within~group andilow—
between group correlallons " He claims that such a phenomenon
\lS due to the careful selection of tests with heavy loadlng
I'for simultaneous processing (Progre55|ve Matrices, Figure
Copying, Memory.fqr Designs, Cross Modal CodJng). I'n the case
ot successive processing, Anderson clalms; the Tesls-useq are

heavily loaded on verbal ability. On this basis; Anderson

.remark: : Ly . b

leen this and the notorious orfhogonallfy

of the spatial (simuitaneous) and verbal (suc-
cessive) factors (Vernon, 1970), it is not
surprising that Das' two facTors emerge in

most of hlS investigations in which tests
measurlng these. items are used (1979, p. 109-110).

He furfher argues that Though the Two facTors are observable,

it is incorrect to declare Them |nvar|anT across cultures,

~and social classes since fhe tasks do not- invariably load on
nlhe:same‘facfors (Ibid. .113). It is, perhaps, evident that
Anderson's argumenl lacks consisfency}: In the first place,‘he
argues that invariance across culture is likely. to be
"observable on the ground .that Das' baffery tests show high
:wlfhln group and low befween—group correlaflons. "His last
observation .where he declares it 1ncorrec+ to. assume. that
these factors are invariant across culfures and socio-economic

CIasses is an anflfhesss of this oTherwuse sound crnTnctsm



19

* This, never+heless,'does nsa\render the model tnvalid for
while a model er Theory Is expected to Ilve up. to |Ts maJor
theoretical premises, no one expecfs it (Mwamwenda, 1979)
to be perfect. This seems to be the general Trend holding.
true for Theorles such as’ Piagef's (1964), Eysenck's_(1967),
Witkins's (1974) and Kohlberg's (1968). |

' After al’l JS saldgand done, what remains clear is Tha+
Das' model has accumulafed enough empirical evidence (Das, 1973;
Krywaniuk, 1974 Molloy, 1973; Jarman, 1975; k|rby, 1976;
Ashman, 1978; Kaufman, '1978; Bickersteth, 1979 etc. ) to merit
further 1nvesT|ga+|on in relation to other models apd Theornes//\\
Hence _the raTionale for examining and defermlning its '

relationship.with Piaget's theory of cognitive” development.

4
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PIAGET'S THEORY OF COGNITIVE DEVELOPMENT

“Piaget's theory of'qognlfiveldevelopmenf is probably one
of the most dqminanfvand-mosf researched fields in the study
of children's’infelligence and develbpmenf (Siegel & Brainerd,
1978). Piaget (1964) traces the.. cbdrse%of cognitive develop-
menf from childhood to adulthood and |den+|fies_four. ’
ptlncipar)sfages, nameiy, sgnsori-mofor, pFeoperafional;
concrete operation .and formal operation. These stages are
cﬁaracférizedm(Furfh; 1969) as fol lows: v N |

‘ 1. Each stage tnvolves a period of formaflon

as well as 2 perlod of aTTalnmenT

2. Each sfrucTure |s-characTer|zed by both the
completion of a stage and the begnnnlng of

the subsequent sTage

A . 3. The order in which sfages take place is
constant and does not change, whereas The ‘
;age at-which the sTage is achleved may -

vary depending.on The mllueu,.exerC|se,

and motivation.

4. The change from one stage to anofher calls
| for integration so fhaf the precedlng
,sTrucfures are part of the hlgher sfages
This sTudy will focus on three aspects of concrete
operation, namely, chéervaTidn,of'liquid; fransifivé
inference, and class inglusions

~ e

‘CONSERVATION OF LIQUID

Consérva+ion,was-dméng,PiageT}sV(1941) carliest

. foundations of his théory=of épgntfive‘development‘(ijjnyo,~
1973,-Cofe, 1968; Lefrancois,'l966), ConserVaflonkmay be
described as Thé.Child's.uhdersfanding that quantitative
relationships between two objects remain invariant in the face

~of irrelevant perceptual deformations (Braﬁnerd, 1978).

1
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7
According to Lefrancois (1966, p. 4), '"Conservation refers
to the realization that quantity or amount remains invariant

when nothing has been added ‘'or taken away from an obJecT or

da collec+ion of obJecTs desplfe changes in form of spaTcaL

displacement". The importance of this concept has been .
asserted by Piaget (1941) and oTher psychologists. vAccording
to Piégef (1951) conservation is an essenTial-ngredignT of
rational ¥behaviour. This view is echoed by Bruner (1966,

p. 183) who poinfs out” that conservation is-a powerful dJdea

for bofh-scfence-ahd every day life experiences. In no less.
forceful argumenf Farnham-Diggory (1976, p. $380) argues that
the prsncnple of conservaflon in forms has fto be discovered
and that once dlscovered its appllca*lon powerfully increasgsi

' g
mental logic. Lefrancois (1966)-correc+|y notes that the

'éhild's grasp of the |nvar|ance of substance atter deformation |

vmay nof appear to be a very |mpor+an+ developmenfal phenomenon

%s such. " He elaborafes that a correcf conservaflon response
is sugnuf?canf on the ground that |+ ‘marks fhe end of - ¢
intuitive reasonlng and ushers in the -period of concrete :
operafidns' Such period is the first evidence of the coordinated
'use of the operaflons of |den1ify, reversibitity and o

'_combinaflvnfy which serve as ‘the basic foundaflon of. menTal

deve lopment. . _ _ _
in all (Farnham-Diggory;“1976) there are seven Tasgs which

direcTIy fall under the umﬁrella of conservation: 1. "The

"preoperaflonal chi'ld éssdmes fhaf'duanfify lncreases when

liquid or sand is transferred from a shorTer, wnder confalner

into a_+aller,_Thlnner one (conservafuon of quanflfy PiageT
1952); 2. Two: pe%lﬂls that are of equal length are assumed , ’
to be unequaljwhen they .are not |n line (conservaflon ofAf

length: Piaget, Inhelder and Szeminska, 1964); 3. scaTTered

- models of houses cover a Warger area than when they are close

Togefher (conservafnon of arga: Piaget, Inhelder and“Szeminska,

_1964) 4. it is assumed t+hat blocks canno+ be built into

onsfrucflons of equal volume on bases of different areas

(conserva+ion.of-volume: Piaget, Inhelder and Szeminska, 1964);
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5. the preoperafional chlld also assumes that objects that
are placed close TogeTher are‘less numerous than objects
- ofha+ aré spread over ( conserva*ion of number: Pjaget," 1951)}
6. +the: preoperaTuonal child assumes Thaf There is more clay
when a ball of clay is rolled out info a thin. sausage
(conservafion of substance: Piagef and Inhelder, 1941);
7. Finally, it Is fhough* Tha+ the welight of a ball of clay
s changed when it is either rolled out thin or it is cut
into smaller pleces (conservation of weight: Piager.and
Inhelder, 1941). Iy
Piaget (19426 19Sda, 1957-58) argues that a preoperaflonal .
or nonconServ:n child has a +endency to center on one striking
dlmenS|on or asp ct of an obJecf and neglects paying affenfion
To other dlmensions as a -result of which his reasoning. .'
dlsforfed The Chlld In oTher words, is. unable to decenfer,
that is, take into consnderafuon ofher aspecTs of an object
that might balance or-compensate the biasing and dlsforflng
‘effecfs of his tendepcy to cenfer on a single dlmensaon
Another factor responsxble for childrens! failure to
‘conserve is what PlageT (1924b, pp. 84-88; 1950a; 1957, |
pp. 10—12) calls reyers:blllfy" . Accordlng to Piaget, a

"cognitive organ|2a+ion is reversrble dif 0if is capable of

'purSU|ng a serles of reasonings, or follo: @ series of
Transformaflons in a display and then reverse dlrecfuon_in
" +houghT to a po:nf of deparfure that IS the original sfaTe
r‘of dlsplay or the beglnnlng premlse., Reversibllify, Plagef
| furfher argues, entails fIGXIblllTy and mobllify of Thoughf
as well as sTaannTy of equillbrlum and decenfering On The
- ofher hand the chtld's preoperaTnonal Thoughf characferlzed
‘by concrete "mental experlmenf" is’ lrrever5|ble For exampte—
in the case- of llquld conservation, The’chlld cannot vusualize
that once the water IS poured back into beaker A, it wnll it
assume |+s orlginal sTaTe nor does. he see Thaf what is Iosf
“In wudfh or heighf can be compensafed He lll; instead, lnsisT
f.fhaf B is wader and 1herefore it has more (water. ' As fhe
Ilquid is fransfered inTo wider and wnder B.beakers, ‘the chlld

Wi ~change hls mind and say that on the. basis: of henghf A has



more‘waler~(Piaget, 1952b, pp. 15-16). It does not occur"
to the child that A*B. Piaget points out lhaf this may be
a regulation and-heuristic firsT step towards trué’ concrefe
operatlion, when the chlld Takes into .consideration both the
height and width of the beakers. Once this is well |
’esfabllshed it will be eclear to the child that no maTTer
what helghT or width mlghT be, the amount of waler remalns
the 'same gr it is lnvarlanl so long as nothing has been added
or subTracTed (Piagef 1950a, p. 140)._ "At this stage, the -
child is aware of the fact that the Iiquid being transfered
from A' to B is but only one of the many possibilitlies of
what one can do:wllh The»liquid He is also aware that The
liquid could be transfered to many other beakers: A_;B
AL)B|, AL982 AL»B3 without necessarlly alferlng its quanf:Ty
'fhe concrefe'chlld also undersfands that an inverse process
could be‘Sel in moTton BlpA', B2PA', B3PA in whlch case
the tiquid is reTransfered to the original beaker WIThOUT‘
The quanflfy belng changed.. In other words, he |s able To.
concepfuallze relations between and among obJecls and their
different dlmenslons . : B ' j/ '
_ PlageT (]952a) clalms that generally, conservaTlon does
not emerge Tlll lhe age-. of\7 -8 years_of age, a claim that
has beén supporfed by numerou~ resea:ch\wnvesllgaflons
(e.g. Elkind, 1961; Hood, 1962; Wohiwill & Love, 1962; |
Gruén,. 1965; Tothenberg, 1969; Kiminyo, 1973). These studies.
'have shown fhaf conservaflon operaT|V|Ty does nof emerge until
the - age of. 6. oOn the olher hand some sfudles have shown
that chlldren younger than six are able to conserve (Braine,
1964; Braine & Shanks 1965; Bruner 1 1966; Mehler & Bever,
'<l967) These. sTudles, however, have been gquestioned (Modgll
1974) on the approach They used at arrnvnng at their conclu5|ons
Though Plagel holds that the acqu15|+lon of conservaflon
'skills does not materfalize till. The age:of 7- 8 years, he

Vconcedes Thaf this may not be 1he case: for everyone and in

>

every soclefy

ln our research we say Thaf a problem is
solved by. children af. a cerfaln age when



"three quarters. of fhls age respond
correctly. As a result, to say that a quesfion ¢
is solved at seven years old means that already - :
~one half of the six-year-olds can solve it, and
one third of the five- -year-olds etc. So .it ls_
essenfially relative to a statistical convention.
Secondly, It is relative to the society in which
one Is working. We did our work In Geneva and
ages that: | quoTe are the ages we found. there.
| know *hat in.certaln societies for ‘Instance
- in Martinique, ...we have found a systematic’
' delay of three or four years. Consequently,
the age at which those problems are solved is
also.relative to the socliety In- quesflon What -
is important -about these stages’ is the order of
- succession (as cited in Ripples, 1964, p. 31).
~On anofher'occasion,*Plagef (1961 p. 277) sfafed "But
progressuve construction does not seem to depend on '
maturation, because the achlevemenfs hardly correspond to
a parficular age, only the order of successlbn is. constant".
The flexlblllTy, which is not often ~thé case wl#h Plage+
.embedded in these ‘quotations has been borne out. by many o,
recen+ |nvesT|ga#lons whlch have indicated that the age at '
_Wth conservaflon occurs may differ from society to sociefy,i~f\\
but that what counts is the order of successive sequence '
whlc lS |nvarlanT (Rlpple, 1964; Borkes,.l978 Gelman, I978;
Cornell, 1978; Brainerd, 1978). On the other hand, it
|n+eres+lng to ‘note Thaf some reseamhers (e. 9. Slegel and “
'Bralnerd l978) have made a big issue out of Thls flex:blllfy
They have used the evudenqe that some children conserve ot
an earlier age Than Plagef observed as a refutation - agalns+
'”Plagef's claim. Thls, To say the leasT,.is a misrepresenlaT-
lon of Plagef : ;
Developmenfally, Piagef (I964) argues that there are
fhree invariant stages Pn the aoqulslfion of ‘conservation.
During fthe first stage, children are’ Tofally unable to conserve,r
when they observe that Transformafion has occurred to one of
_the guven obJecfs, fhey aufomatlcally assume that the
 quanT|faffve relallonshlp has" also changed., For example
- they would argue that glass B has more wafer Than glass- A.
During the second phase, children- give .responses’ whlch Plagef‘
-calls "lnfermedlate-reacflons? by which he means that some¥

' -



possess ThaT sTage i chlldren do not? One simple answer is‘
- that They have operaTlons - The. problem, however,'ls that
-operaflons and c09nifive sTrucTuzés cannot be measured they

times chtldren conserve and oTher Tames They do not conserve.
‘This may be inferprefed as a state of disequilibrium.. Dur1ng

'fhus sfage, There are. fwo types of. responses when the

deformation is relaTlvely small, they. are Ilkely to give \5& 
conserving responses, whereas when |t Is large, they wyf give
nonconserving answers. The second Type of unfermedlafe
response'is-concerned vlth conservation prediction. This
means that’ when the child is asked to predict the relaflonsh p
beTween The two obJecfs before deformaflon, he Is like - to /'
glve a conservlng response. No sooner |s the deformat on -
K5performed fhan the child reverts to a nbnconservung’re;ponse
In view of fhls, Piaget holds that the Transntlon from
preoperational to-concrete operaf:onal thought is relaTvveI/
short and unsfable "ln ofher words, the cognlflve sTrucTure
of the: Two sTages coéxlst. Thls is used as a possible:
rafionale for a qfage‘ll‘chlld glVlﬂg either, preoperaflonal
or concrete responses (conservafion nonconservaflon)
: On the other “hand, durlg the third sTage, the child is
not only able to conserve, but he is.also able to pred|c+

,Even in the face of deformaffon he Still malnfauns ‘conservat-.

|on response.; Braanerd (1978) pounfs ouT fhaf the Three sTages

of. conservaTnon correspond to +hree sfages of cognlflve

developmenf namely,‘sensory, preoperafronal and concrete

operations. '~ , e e E

R LY RSN
" The quesflon is why are some chlldren able to conserve

and - yef oThers are. ‘not: what do sfages 11 and I'Il children.

can only be inferred from behavnour of . conservation.

' Accordlng to Plage* (1941) sfage I and Il[ children under—

sfand fhe pruncane of—reversubilify’
PlageT (1977) idenfufies two reversublllfy rules:

'inverS|on (negafion) and compensafion (reccproclfy) Piagef

[—argues that by deflnl#lon concrete opera+iona| children

have "a masfery over These rules and Thaf thelr reasonlng Is
Influenced by fhem. ?hls is nof The case wnfh sfage | children.
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Plaget (1964) concludes, therefore, that .before children can
eonserve, they have to understand the vrincnple of

a . . - -
\

While PiageT capifallzes on reverslbillfy,-compensaflon

reverslblllfy

and inversion as prerequislfes for the emergence of conservaf-
jon, Bruner (1966) and Elkind (1967)" have stressed on ‘
qualnTaTlve identity and quantitative identity, respecflvely,
as prerequisites or precondlfions By quallfaflve identity,
Bruner (1966) refers to children's -grasp that despite the
deformaflon, the object has_nof changed, IT is still the same.
By quantitative idenfify;'Elkfnd>(l967a) refers to children'! s
grasp that despite the deformation, the amount is still the”
same. Examples of these mrghT ‘be useful. The experimenter
may ask the child "Is there the same water in ThJs,QJass as
_there was before in this-glass?" |f the answer is positive,
it is a quantitative type. A qlalitative identity type would
be as. follows:- "Is the wate this glass the same water
Tha+ was - in glass Y7" If the answer is positive' it-
squality 1denfify The posn?uons advocated by these Theorlsfs
are .known as’ Tesf rules of conservaflon (Brainerd, 1978
Lefrancols, 1966). I*'s contended That children must pass
Crule’ Tesfs and conservation tests invariantly. :For example,
i f chlldren are tested on conservaflon and perform well, it
‘would be rafher unlikely far them to fail rule tests. IT
could fur+her be argued that 'if there was a group-ef chi[ﬁren
who7could not conserve and then they were faughf‘ihe rules
(compensation, fnvereiOn, qualifafiVe”and.quaﬁfifafive'idenfiiy)
thelr performance woul d change'for better. In a training
situation, it may be reasonably assumed, - it would be easier :
vTo Train'children who uMersTand the rule tests than Those who

do, noT o ‘ o
Interestingly, the relaflonshlp between quallfaflve_

identity and conservation has been examlned by many researchers
)ée .g- Bruner, 1966 faamel 1971; Van der Veer and WesTerhof ~
' 1972 efrancous, 1966) and The general consgnsus is that mosT
chlldren understand the four rules %efore ‘they conserve. Bruner
et al (1966) and Hamel (1971) observed ?ﬁaf their subjects |

undersfood the variable stimuius To be the same object as -,
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before deformaflon earller fhan they could conserve
i The developmenfal elafionshlp between quanflfafive
ldenflfy has aiso been examlned by.more than a dbzen research .
N sfudles (Brainerd and Hooper, l975) They generally concede

that chlldren undegstand that the variable sflmulus is still

Thg "same amount" prior to fheir’undersfandlng conservation. \:
It has also been observed fhaf the lag between qualitative
ldenflfy and conservation Is shorter than is the case between
quantitative identity and conservaflon !

_ In addition to quallfafive .and quantitative |denflfy

as prerequisite skills to. conservation, researchers

introduced two other skills napely, inversion and.compensaflon,
Larsen & Flavell (1970); Gelman and Weinberg‘(lQ72){ Curcio,
Kattef, Levine and'Robblns (l977) Blanchard (1975) and
Brainerd (19760, l977a) have explored f%?“ievelopmenfal : *
relationship befween compensation and copservation. The first
two research studies found no consistent relaf;onshlp How-
ever, their findnngs have been counferbalanced by the later

.4

‘studies which have consistently indicated that children )
.grasp,compensafnon long before they are able to conserve.
~ Murray and Johnson (1969), Blanchard (1975); and
Bralnerd (I977a) have reported a developmental relation
befween lnverslon and conservation. ‘Children understand
that inversion of deformation is likely to brlng abouf the
original state of an obJecT before fhey can conserve. The l ag
befween invprslon and compensaflon Is abouf 2 years. lm R}

, passing, 1+ may be hofed “that the acquislfnon of the four rules
may lnvolve Invariant sequence (Brainerd, |974) The order o
is as follows lnverSIon—)compensaflon and. qualifafive '

' ldenflfy—,quanflfaflve ldenflfy .

These four underlying processes have been used in
faclllfaflng the developmenf of conservation in nonconservers.
For example, Hamel (1971), Hamel and Riksen (1973), "and.

.Siegler. (1972) have examlned the effect .of quallfaflve
and. quanflfafive identity . and their conclusion was that the
nonconserver s performance improves considerably following <
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identity ru?g training. .S}milarly, the effects.of

compensation training have .proved to be faciiitative in
acquiring conservation concest (Goldschmld 1968; Ralford

and Fullerfon, 1971)., In both studies, it was observed

that subjects who had failed conservation lmproved their
performance follownng training In compensaflon The same

holds fruq_ln inversion training which has proved to have a .
greaf impa&t.on conservation (Beilin, 19710, BraineP®, 1973b;.

Brainerd & Ailen, 1971a; and: Glaser &uhesnick 1971). d=m °

fact, inversion appears to be fhe most effective of the

~

four rules. )

In place of argucng from Piaggt's point of view or
Bruner's as to why preoperaﬁmonal children fail conservafion
tasks, jhss study proposed that Das' model of information

processing may be a parsimonious dlmensson from which Piaget's

" conservation fasks could be examlned , The .nature of ‘

conservation is such that & person who processes information .

sfmulTaneously should be able_ To perform better than 3«37
succeSS|ve procesgor.. .The descrlpflon of preoperaf:on;\\
chsldren 'S manner of responding to conservation problems
seems To maTch what Das (1973) carls successive synfhesis
_In summary, PJageT conTends +ha+ a nonconserV|ng chuld
has a Tendency to cenfer on one striking dimension. of an
obJecT. Thls leads. to hls fallure to accqynf for other .
relevan+ variables of an obJecT Being able -to coordlna“re~ o
?he various aspecfs of ah object and being able to see
reéaflonshlp among them i€ a prerequnsufe for conservation.
“Such a prerequqsnfe I's-embedded In the nature of snmul+aneous »
synthesis. Sumllarly, reversnblllfy is a two- -way process in .
the sense fhaT it redUIres the. subJecT fo pursue a §Er|es of
transformations in a. dlsplay %nd then reverse dlrec+|on‘in
thought fo the orlglnal state. Nonconservers tend +o use
reverSlbllnfy ag a' one way process which means fhaf They ®
-process lnformaflon successively ‘Consequenfly, they are.unable
to realize that fhe orngnnal state of water remains invariant.

With the a¥d of a snmulfaneous synfhesns, the child is able to

: concepfuallze relafionships between: and among obJecfs and their



different dimensions. In Thls,coniex*; simultaneous
synthesls.is a more appropriate strategy for performing weil

‘on conservation of liquid\ , ‘ 0 \

. TRANSITIVE INFERENCE -
-
*Translxive inference is another Plagdtian concrete

operational task that distinguishes preoperational from
operational subjec?s._ Transitive 'inference may be defined as\ -
a Type of reasonlng in which a relationship befween a first

(A) and fhlrd (C) terms can be inferred g[yea ‘that a relation-
'Shlp exists between the first (A) and second (BY angd between
,the second (B) :and the third (C) terms (Brainerd, 1978;
Thayer'and Collyer, 1978).  For example, if.A is longer than

B and B is longer than C, it is a'conpep¥u5ﬁ truth that A is
longer than C. - ' '

X In a transitive inference .task, the child may be given
‘three balls which look identical, but have different weights .
(e.g. A=50 grams, B=100 grams and C=150 grams). First, the
chLIH is ssked fp,compsre A to B and decide which is heavier;
secoadfy; he is asked to.compare C to B to determine ghich is
 heavier. L&*ﬂef however, allowed to ééhpare'c to A. Affer
'The child has compared bofh A and C to B he is asked to infer
or deducggfhe relationship (|n terms of weight) between A and

. C (Plage+ Inhelder and.Szeminskia, 1960). The child who

" reasons that C must’ be heavier than A because B is heavner
+han A, but tbghfer Than Cis sald to possess the concepf of
Transnftve anfarence , _ ~ '
Piaget's (1941) basic concern in *ranslfiveiihferéncé is
whether children pén.seriafeca*QIVen number of items and be
able to make inferénces resulting in new information. In |
Bﬁ%ngf's descripfive phrase,‘if is s»quesfion of'going beyond
fhe“given Informafuon Piaget argues Thaf finless a chlld has

. reached the concrefe ope afional sTage, “he is lncapable of

performlmg a fransnflve Inference fask In comparing welgh#s

" of three obJecfs, the p eopef“fional chnld Is likely to do Two



things: a. he will compoce a'complete series either
correctly or incorrectly by only esTabeshing that A¢B

“and A€C given ?ﬁe‘arrangeMenf“A(B(C "~ The child is not:

sure that ACC can, be derived from the fact that A€B and BEC.
HIS fallure to do so is due to (Falvell, 1963) his inabilityy
to visualize that in an asymmefri%al eerres, each object

must be simultaneoUsly understood in the light of both a
direct and an inverse reTaTional‘operaTiom: In other words,
object B must be 6§+h larger than A and smailer than C to
assume a middte posi+ion ACBCC. Piaget (1921) suggests that

> : .
such failure may be a function of: a. the child's assumption

that BC on.the basis that A{C and A€B;.b. his reluctance fo

conclude that A<C from ACB and B<b§ or c¢c. a lack of the .
required cognjfive‘abilify‘fo deal wiTh“asymmeTrical series
adequately. Piaget (1960; Ftavell, 1963) further suggests
that a child's failuré in transitive inference tasks _may be
due to the fact +hé+ he is dominafed by immediate .perceptual
input and falés te recognize the input once he is faced with
additional perceptual items. Secondly, the child does not
undersfand reversibility fhaT-one:objecf can Qave more than
one relationship or possibility. .Similarly, Beilin (1975) i
argues that the chlld's cognitive operafkgn is limited and

that he lacks revers:bnl:fy Consequently, it is not easy for

30

him to lmpose sTrucTure where it does nof.ekisf ) Flavell (1977)

and Smedslund (1963) have suggesfed that the child's faliure

may be due,to! a. the child's failure to understand the

instruction given by the experimer?er; b. the child's failure‘

to undersfand that A is longer than B and that B is Ipnger

+han C; c. the ch&ld's fallure to remember the Two premlses

(A(B'and'B(C) Iong enough to make the Transitive inference.
Accordnng to Piaget (1960) if a chnld fails to perfermt

QeJl |n Transrfnve inference Tasks, |f—|s indicative of his in--

ability fo. Iogucally add the relaflon A(B and BEC to infer
that A<C. Plagef's claim abouf Transtfive :nference as well

“as the age at whsch_lf emerges has been confarmed,by other

researchers (McManis, ‘1969; Murray and Youniss, 1970; Youniss,

19753 Youniss & Murray, 1968; Smedslund, 1960, 1963; Youniss,

o

"
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and Fnrfn 1973). In testing* transitive lnference, Youniss'
(1975) presenfed the subject with two rods B and D, which
had a Iengfh difference of 1/8,0f an inch and then the
subject was asked to determine which of +he two rods was
longer or taller. Follownng fhis, he- was shown other rodsv
in comparlson with B. and D. In this manner the subject was
provnded with premises on which to base his |nference For
example in Youniss's (1975) sfuéy, T*od A was Iocafed beside B
so that The szﬁjec$ could grasp ‘and perceive that A)B Then
the subject whs shown » 33 followed by the middie term C which
was placed next to B ana rotated 90 degrees next to D. The
chvld had a complete view of B)C and C¥D. He was then asked

WhICh of the two rods on the board was taller, B or D? 1In
this experiment, three approaches were emplioyed: 1. APBCIDY
E; 2. A®B)C®DYE, and e. AY?BsCPDSE. According to Youniss .

.(1975),“in all fhe,giyen three sifuarione, B is longer than

D in view of its relation with C. The results were that most
subJecTs whose age ranged from 74 to 9 and 12 performed well .

on Transuflve |nference - Similar resulfs were obtained in’
oTher studies (Murray & Younnss, 1968; Youniss & Dennison, 1971;
Younlss ang Murray, 1971). Summarnz:ng all these sfugies, N

Youn§§s (1975) writes:

The. common age span for these experiments was
7 years’ and 6 months to 9 years and. 2 months.

n the three respective experiments, the numbers
bf subjects " who passed the @riteria of success
in this age span wére 25 of 48% 17 of 32 ahd 16
of 3& 1% appedrs “that about 50% of the 112
dren seen within this span were capable of

manAfesflng fransiTnvu*y in an operational sense.
' : (p. 239)

7

In passing, Youniss also*nofes-

| f Ioglc is nelther |nnafe|y given nor induced
from an objective env;ronmenf, it must come |
from a third source. Piaget has identified the
child himself as the constructing agent”who
builds logic into his mental action .systems by
' reflechng on each prior sfep in operaflonal
"development (Youniss, 1975, p. 244).

o ’Plagef's (1960 1971 1941) clalms ‘about Transl?ive
lnference Q%re been. challenged (Bralnerd 1978) by a -humber of

]
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researchers. Braine (1959, 1962), for example, argues that
Piaget's measure of trarc tive inference is faulty in that
it asks for more Than Traneiflve inference, }hus making it
more difficult than it should be. It has also been pointed
out that (Bradnerd, 1978; Bryant, 1973) Piaget's fesTs>require
a) the ability to resist visual ilfusibns; b) language
ablllfy, c) and memory ablllTy All of These;'if is aseumed
“and confended have very little to de wiTh'TransiTive Inference.
Piaget is charged with incorporating wvisual itlusions into
transitivity tests. For example, in IengTh'conserva+Ton The
child is asked to compare three sticks: A, B, C; followung
Tnis, Piaget aTTaches outward-pointing arrow heads to the

shorter stick, C. and.attaches. inward- ponnflng arrow heads to

o

the longer stick, A.‘;He thus involves what s called the

Muller Lyer illusion Such procedure, it is argued, gives the
Lmlmpressuon that A is shorter ;hanﬁaﬂwhen in acfuallfy, the
opposite is the case In thé weight transitivity Tesf,‘*he'

fignfer of fwo.oufsnde'balls (C) are made to appear twice as
large as the heavier .of the two balls (A).(This is called
size-weight illusion). It is argued, fherefere, that in both
fnsfances -children may fail TransuTnve*nnference because they
are unab|e to resist the visual vision rather Than because
'They do’ not have ftHe required compe?ence.f As.regards;facfor
(b), Piaget requires ThaT Transnflvafy inference be:verbalfy
explained logically agalnsf which Brainerd (1975) argues that

children who are‘noT l|nQU|s+|cally equlmped are likely to
perform'pborly. What fails them, he argues, is their language
abillty rather than their competence.. In faetor (c), it .is

v:tau for the subjects to remember that A{B, and B€C, if. They
are to deduce that A(C. Once they forgeT this basic rule,”
there is no. way, perhaps,.fhey will make the approprlafe
transitive inference (Brainerd, 1978). o

. _An-elimination or control of the described factors leads
to, so it Is argued, a drastic change in +ransi'ive inference
performance,,children are able to do Transnflve Tasks at an
| earller age Than Plagef's findlngs have shown. If one factor
is ellminated, flve -year olds-are generally (Bralnerd 1978;

Gelman, 1978) able fo perform saflsfacforlly in fransi*iVeQ

B T




.,
PR

inference tasks. Factors (a and b) were controllied by not |
incorporating wisu illusion and by not asklng children to .

give IOQical expleig%igt to their answers in sfudles carried

out by Brainerd (1973a, 1974a), Brainerd and Vandeu & Heuvel

(l974) ‘Consequently, the majority of kindergarten subjects .
performed well In the given Tesfs Roodin and Gruen (1970)
.controlled or eliminated facfors (c & b) by not asking .

children to give logical explanafions and by giving them

memory hints. |In carrylng out. the laffer Roodin and Gruen
'reminded the subjects the relaflonship between-A and B and B
“and C prior to their performance. This ‘led to 75% of the
klndergar*ens passing the test. Furfher,festfng showed that
wi#houf'confrolllng‘The'memory factor, only 25% passed the
transitive inference task. Other reseerch studlies (e.g.

Siegel, 1971a, 1971b; Bryant, 1974) have made similar .

conclusions _Bryant et al (1971, 'l973 1974) argue that ' .
Plagef falled to conTrol the memory factor in his experimenfs - '
and that children's differences in performance may be due to

memory processes involved rather than a lack of 109|cal
'coma#ence 't is argued that (Thayer and Collyer, 1978)

. before one concludes wheTher inference is achieved or not,

it must be ensured that the subject recalls the comparisons |
that have to be combined (AB and B{C). This is precisely
what Bryanf nmplemenfed in hls'experlmenfs ‘ The comparison
end colours: A)B, BYC, CYD, D)E. They predlcfed Thaf‘umaklng
a correct inference on fhe B D test was the probabiltfy of

'being able to brlng to memory the information for each of the
Initial Tralnlng palrs B)C and C)D.* This hypofhesus was’
conf:rmed.» . : ‘ ) -~
Counter criticlisms have been. made against the reporfed
'criftdisms of Piagef's asserfsons and claims. . The counfer
crlficisms If anything, vindicafe Piagef As regards Piagef'
falluee to control’ memory facTors Flavell & thlwill (l969)r
and Smedslund (1963) defend Piagef's fallure or neglecf by
argulng fhaf Trannfng subJecfs fo recal| Theavarious sets
“would not be tantamount to. whaf Piaget calls True operaflon.
lf would +hey argue ondy . produce if fo a semblance of frue

-
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E argumenf has been emplrically suppdrfed. For example |n

_ were Iess than 6 years had acqulred the concept of Transiflve

operaflon The effect of such Tra|n|ng would be of shor+
duration, and would be Iess suscepflble to Transfer, buf

"would be hlghly sifuafion ~or-task- specnflc. Flavell et aI

(1969) also argue that the procedures employed in Tratnlng
are too narrowly confined to psychological processes lnsfead
of the more ImporTanT cognlflve structures. While this may
be True;'if would appear that the psychologlcal processes
Involved in encoding decoding may be of‘greater‘value I
undé}sfandfng how people arrive at certain information than
the traditional content- oriented approach. -

" In reference to the influence of lllUSlon in transitive
inference, Smedslund'(|963) contends that It Is essential to
have ‘it as it dlfferenflafes befween those who . respond on the
basis of perceptual cues and .those who in fact have transitive
inference operation. "The latter will always choose.C'as lengef

despite the Illusion. Piagetians justifiably argue (Thayer and

‘Collyer, 1978) that:

«..If a subject cannot overcone the perceptual
" domination, then transitivity is not suffncnenfly
developed to be labelled an organlzed
structure (p. 1331).

Youniss & FurTh (1973) have crnflcuzed Bryanf and

Trabasso (1970) for faillng to vary: ithe compar|son in el[ .

-possible ways; for example, instead of only using the A»3,
. B»C, Cy»D, D¥YE comparisons, it is suggesTed that they could

have included the following cqmbnnaflons ~ A?B2C=DYE in- which
the - relation: of equallfy between two sets of terms is less’

' obvuous. It is also argued that for researchers to.ascertain:

that transitive Inference is anained the subject should be

- ablé to generallze tp unfaml I far but relafed sifua?ions

(Ftavell, 1877; Smedslund,'+969). Accordtng to Younlss & FurTh
(1973), both Bryanf'andATrabasso[faerd to show This_as a
result of their usfng Trestricted Ctharlson-relafions. Their
one of thelr experimenfs, they varied the rengfh of the three
sticks; the nafure of the task involved the followlhg ~ AYBYC,
A)B= , and A= B)C ‘The results showed very few chlldren who

- /ﬂ
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inference; among those who were 7 years and six months to

8 years, only 50%‘performeJ'Welll' ﬁf‘was"nofed‘also that .
when APBIC was'used there was no clear-cut difference in

- performance on the baslis of .age. Age'difference was distinct
wHen A=B)C cqndiT}on was employed. In view ofkfhﬁs, it is
suggested "perhaps the AYBYC relation is not sufficiently
sensitive to noninferential judgments" (Murray et al., 1968,
p. 1267). , .

_ Transitive inference ﬁay be identified as eiTher~passIve
or ac+iVe (Thayer & Collyer, 1978).. By passive is meant-that
the subject is told that ADB, BIC, etc. Tasks used by Bryant
and Trabaeso (1975), Riley and Trabasso (1974) Trabasso,
Riley. 8 Wilson (1975) were of Thls klnd Such approach is
‘dlfferenf from\Plagef's discovery approach where the subject
is expecfed to %lnd out The premlses for himsel f: Inferesfungly
~ enoughy, Bryant and KopyTynska s (1976) lnvesflgafnon_showed

- That when . an active approach was employed, the findings were

in concordance wufh PlageT's clalm ~In another study (Bryant,
1973) it .was observed that "AII children had previously done
‘very well in a passnve inference task, yet they were plainly

at a loss :in our ‘active". _ o
: . To date The argumenT on how Transuflve inference should 'qu;
be assessed has,nof been settled. On Thrs argumepf, there are
two schools of. Thoughf |f not more, One advocates that the
"fchlld's Judgmenf should be suff|c1enf to determine whether

‘he has the concepf of transitive ﬁnference (Bralne, 1959;

Bryant, 1973, 1974; BryanT & KopyTynska, 1976; BryanT & Trabass
19715 Trabaéso, 1975; Youniss & Murray, 1970). The. second
.school advocates that in addlflon to the chlld's judgement,

_ there must be an explanaTlon or Jusflflcaflon for his cholice
;(McManls, 1969, Smedslund 1960 -1963). Smedsiund (1963)
»Flavell and: WOhIW|II (1969) sfrongly argue that verbal
_explanaflons are an essenfual ingredienf for xerlfying whether
or not the child ‘has a genu;qe cognlfnve sfrucfure They }
‘further pounf.ouf that unless such a criterion is e ployed
vresearchers will have difficulfy defermnning whefher ‘the

subjecf used a fransiflve or, nonfransnfive solution. ln



reference to this, Thayer (1978) correctly points out: . .
Investigators whp,requine,a,saTisfacTory ; -
- explanation in addition to the Jjudgement, clearly
apply a more stringent criterion; it might be
expected that this diagnostic conservation would
. elevate estimates of the age of emergence of
o transitivity (p. 1334).

‘The ége does .not have to be elevate. except that it will
remain ‘In agreement with Piaget's claims. Flavel] . (1971,
1977) rationale for di§crepan¢ies between Piaget's claims

ahd other researchers' findings on when transitive inference
is. operational is.worth Taking note of. He identities two -

major'¢omponen+s involved and calls them "eVocabilify"vand
"u?JliiabiliTy"; the forﬁerfrefers to the child's’lnifial
acquisition of transitive. inference. Duﬁjng this period,
the child finds if,dlfficu]f +o evoke Such ability aﬁd use

FT in a vafiefy o} situations; the jaffer refers fofThe‘
child's fully operational transitive inference. ‘Théyer and
Collyer (1978) concisely and logically descrive the two
—componehfs as follows: R L

The research from the Piagetian group, which
has identified age 8 as the age of emergence
of the operation.of transitivity, may actually
- “have identified the age at. which the principle
. can be actively and spontaneously applied in
most situations. ‘At this age, the childls
levels of evocation anq yTilizaTion.are strong
and.consis+énf.~_0n"?he'ofhef'hand, Piagetian
“methods of diagnosis éxclude those younger .
children for whom Transitivity ‘is evocable; given
‘appropriate environmental conditions, but not yet
spontaneously utilized in the absence of special
conditions. It is reasonable +to assume that
newly developing cognitive skills need some
‘énVironmenfaL,or practical support in‘order to

T 'fYEthbif'fhe,levels of evocability and utilization

we see in" the 8-year-olds. Transitive ‘inference
may become available.to the young child by age 4

or 5'undéer optimal conditions of training, feed- ° -

-back, and so forth; however, there is some,
reason to judge That. the principle is not f
“developed until age 8 or 9, when- it can funct
reliably with minimal ehvironmenfal-supporf and
.across many varied situations (p. 1337-1338),

 This description is Inalienably embeddsd and reflected
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-Plagefls description of the emergence. of various concepts
‘including fha# of franslflve inference He remarks

“In our research we say fhaf a problem ls solved
by childremM of a certain age. when three-
quarters of the children of the age respond
correctly. As a result, to say that a
question Is solved at seven years old means
that already one-half of the six-year-olds’

-can solve it, and a third of the flve-year-
olds. etc. (clfed In Ripple, 1964 p. 31)

Flavell (1963) nofes Thaf the subJecf's failure in
transitive lnference may be due to his inabillty to
viSuallze-Tha+ in an asymmetrical series, each object
must be’ understood simultaneousiy in the Iight of both a
direcf and‘an Inverse relational operati. simitarly,
Plaget argues: that the child's failure may be a function of
hls failure to undersfand reverslbillfy lhal an -object .has
more than® one relaflonshlp.

‘ Therefore, what is baslc fo transitive lnference is .
one's ablllTy to go beyond: fhe information given. To do fhlsi»

requnres more Than recalllng a series of events; lf calls

- for one's ab|l|+y fo abslracf some new. nnformaflon from whaT
he has aT hls dlsposal ' Consequénfly, B successive modelof
lnformafnon processnng would probably be inadequafe'fo enable
a subJec+ to go_ beyond ‘the lnformallon glven In Jensen's
:(l969) Level 11 descrnpflon, it calls for the subjecf' 4
‘:ablllfy to Transform and. manlpulafe the stimulus before
arrlvlng at a response.-;quce, the rafionale for assuming I .

 that simulfaneous synTheSIS/would be more facullfallve in -

_franslflve lnference than successlve synThesls }

.

"CLAss INCLUS | ON

Classlflcallon may: be deflned as a process by whlch objects
which belong Togelher are placed together on, the. ground that ‘

”',They have the same properties in common (Piagef 1964, 1952,

19585 Inhelder and‘Plagef l964 Gruber and Voneche, 1977).
_‘Argulng for the universal -existence of classlflcallon, Lo o
'Karlukl‘(l979 P 2), sfafes L e L -
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Classifying is a universal phenomenon-

a way of |ife. Children in African . o
.. environments do most things from observaflon g
and imitation of their elders. In the . N

Kikuyu environment, little boys play with , ¢
sticks, small wooden spears and shields, ‘
bows and arrows. These vary in size anJ the
biggest goes to the biggest or oldest: boy
while the smallest goes to The smallesf or
_youngest boy. :
Sufficient emplrlcal evldence'has,lenf support To fhls_.
argument (Bickersteth, 1979; Fobih, 1979). In a similar’
vefn, Bruner (1964) 'states fhaf everyone ln one way or
another 1% engaged‘in_some form of" categorization and
classnflcaflon.- Brainerd (l978)‘|oglcarly notes that the
|mpor+ance of classes’ cannof be overemphaslzed He further
notes that classes are used for grouping obJecfs and ‘that
5wrthouf classes, every object. would have to be “dealt with
|ndlv1dually. ‘Thus .classes reduce our world to a
'relaflvely manageab le size.5f~;§;ﬁ; ’ .
. Class lncluslon, as parf of classlflca&lon, calls for ,
“the - Chlld'S undersfandlng that a class must always be smaller S

-than any more inclusive class which contains it (Brainerd,

'1978). Or as Karlukl (1979 p. 9)-pufs it:  "it:is the.
'undersfandlng Thaf a fofal class must be as big as, or bigger
/lhan one of, ils subclasses" An pracflcal Iife, this may

|llus+ra+ed by fhe fact Thaf There are fewer roblns fhan there-
are blrds; +here are fewer men than there are people, there’
rare fewer Tullps than There are flowers, there are fewer verbs
than. there are words (Bralnerd 1978). In each of the given
lllusTraflons, The second class confalns aII members ofefhe .
flrsf Class'and more. The second class s known as
superordlnafe class, the flrs? one called “subordlnafe _
classes" Accordlng to Piagef (1951) a: masfery ot class
-lnclus:on ls one of the lmpor?anf aspecfs of concrefe»
peraflon. Plagef observes “that the concrete opera#lon slage
is marked by defined properfles 'such as reversublllfy,__»“
'associaflvlfy whlch Plagef examlnes in +erms of loglcal-‘”'
: Emafhemaflcal_structures.‘ He belleves fhal loglco ma?hemaflcal

<
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structures are a model of organization and. process of
cognition in.middle and late childhood’ (Piaget, 1949a,.

p. v; 1950a,'o. 29) They fqrm what'he calls an ideal
pa+fern which the Fiving operational systems in The subject
approxlmafe S : '

When Piaget. sayst fhaf a child at Thls .stage has a
classnflcaTory behaviour which shows that he is in
possession of" Thel"grouplng of. loglcal class addiflon"
he means that the child's Thoughf of organuzaflon in the
' classiflcafory area has formal properties such as - '
'_rever5|b|I|+y, assocPaTIVITy,'composiflon Tau+ology +haf are
‘akin or similar to those used for deflnlng Ioglcal— .
algebravc sfrucfure.‘ Obvnously, ‘the |a++er has certain
specific deflnable sysfem properfnes whereas in The Case
of the concrefe operational child, it inferred from
- h«s behaviour (Flavell, 1963). ' _ '

. The concrete’ operational child is nof only able*fo‘_
form classes- in a hierarchy, N.F also is capable of
decomposnng classes from a supraordlnafe leveﬁ to a . R .-
subord:nafe class e. g..AfA'=B B+B'— C. _ln a, reverse order, '
if would b B- -A=A', B-A'=A e;c such operaflon indicates
The reversnballfy and mobiliff of fhoughf ln ‘the child's
cognlf:ve sTrucfure. The Chlld IS abke to compose a new
‘ class on the same old given dafa, he has acquured a grasp of
-the relation befween subclasses and their: superordlnaTe class.
The ab;ll?y To operafe oh class |nclusion i's referred to as
reversnble equillbrium" (Ptagef 1952) in whlch subclasses

"ghare,seen from Two poinf of views: one as classes in their own

lrighf and secondly, They are. Vlewed as members of tho same
‘.class as shown in this equation: A+A8$B This<would indicate
Thaf the concrefe operaf:onal ‘child Is capable of Thlnkang

-of #he parfs as discrefe from the whola’ -and the who{e
sumulfaneously.. ln examining A and A', he bears in mind the
‘_rela*nonshlp they-share or hold . with the" swperordinafe class B
, . /Such’ achievemenf Is appreciafed even more when i+ Is
"undersfood +haf given a- “task . which lnvolves class lnclusnon

"a preoperafional chilg is qa;.able to. give it a logical
analysis, as IT wlll be seen ln a defall analysis of some of
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Piaget's (1959) experiments in class inclusion.

In the classification of flowers mixed with other
objects the experimenter used 20‘plclures, 16 of which -
.represenfed flowers and: four of ﬂhem répresented coloured

iy

objects. Elghf of the' flowers were prlmulas, four of which

were yellow and fhe rest were of dlfferenl colours. The
arrangemenf was as follows: A (yellow primulas)’ L_ -
B (primulas) {C (flowers) {D (flowers “and other objects). in

'addlllon; the experimenter used beads, these were made up

of. fhese classes A (red.square ones)l(B (red beads, round
and square) (C“(wooden beads with . different colours) &V
(wooden beads and glass ones). These‘problems were groupedj

as foklows: 1. spontaneous classification; 11. geﬁeral

-questions on. indluslon“ ”supposeoyou make a bouquet out of -
all The prlmulas, are you going To use (blue) prlmulas"? »

ERE four types of QUESTIOHS on quanTlflcaflon of lnclu510n
1T11A »"ls the bunch made of ...(e.g. The yellow primulas) ,
bigger or smaller or-the s ‘e as the bunch of all...(e.g. The‘
primuias)?™ 111B. "Are there more...{primulas) or ..
(flowers)?" '111C. "Suppose all the hrimulas‘are removed

will there.be 'any flowers left"? 111D "Suppose. all the
flowervaere removed would there. be any prlmqlas lefl“?
fAIlLiiese problems were presenTed to stages: 1, 11 and 111
children. - : N o R
InAprOEIem 1;'Piagei (1959) observed a COnlinueus trend
"fowards‘IOQTCaI-arraﬁgemenTs' Most young children could
ot least manage four parallel collection although their "
crllerla kept on changlng ' Older subjects indicated a
'.sponfaneous,‘bul'more differentiated criteria or logical
’arrangemenf A= fhe prlmulas, A'=the other flowers; ‘
'_B (=A+A')= all the flowers, B'—fhe other obJecTs\uand C(= B+B')
"all the objects.. Plagef admlfs Thaf it is difficult,
fneverfheless, to: determine whefher responses consfnfufed jrﬁe
' grouplngs" involving both reversubillfy and class lhclusion
(A=B~-A') or it is Jusf nongraphlc collections snnce +here is:
~no class lhclhsaon.v The. answer To thi's is revealed ln,fype 11

.’_
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problems where'lf is clear that the given answers do not

measure up to what is requlred of-classlfldéflon " For ‘example,
in the first problem, the children think everyfhlng is parT

of everyfhlng else or vice versa. In"the type 11 problems, T
the subjects put A and A *ogefher to form B, though they are.
unable to understand I1t. Granted that all the As are Bs, '
not alllfhevBs are'As In the last phase or. stage, there is :

a definite indication that children grasp the relations. of class

is also a flower, indicating that he has constructed the

relation .AB. This is further confirmed by his response to

the next question: "Js an A' one of the As"? -

On the ofher hand, the type 111 problems show that the
descrlbed sub jects. cannof handle quantitative comparison of
A (part) and B (whole). To do this successfully, they have to

'eeparate B into A and A' without loslng its identity. STaTed

°

differenlly, the relation A(B implies The inverse relation

AéB-A',’+hus-epabllng,B to exist despite its. cbmponents being

-separafed in thought. Piaget (1958) observes that no sooner

are'A and A' separated than B is lost sight of by the
subjecjsl_ Henoe, they are stuck with making a comparison
between A and A'. Some subjects argue that there are more
primulas (A) Than flowers (meanlng A' the other flowers)
Some wilil ‘argue that fhere are more A' ‘than A, whereas
others will say they are the same. Plagef notes Thal this Type
of respon;e‘is typical of most stage 11 childrén.. He also,
observes that slnce the Type 11 problems precede fype 111 S
problems, fhey should make the latter a little easier. ‘
Furfhermore, the experiment used was drfferenf.from that of

the beads. In this one A and A' were. equal in number (the

prevlous experlmenf had the raflo of 10 to "1 or 2 compared. to

the currenf one which had four yellow primulas and four other

colours).- Plagef rheforlcally asks why subjects should perform
well on type A1 problems: and yef fail on Type 111. ones. He
rejec+s the suggesfion Thaf iT was because they did not grasp

:The L\:guage used - , } , : L

\
I - N : .
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We cannof accept the answer that They did
not. understand the language we used. In
every single case we took good care that they
did. .(Plagef 1959, P 373).

]

Piagex also observed (l959) fhaT when a\s¢a+e I't child
responds correcfly to type 1l problems his thinking is
qualitative (the yellow primulas belong to the primulas
because they are prlmulas). The subjects dse‘Spaflal
extension as the only extension available fo them. "AII"
is used as an Intensive quality belonging to the whole as a
unity. The chilg, Piaget points out, finds it very difflcult
to deal with extension and as a resulf his ablllfy to solve
type 11| problems is Iimited. Type i1l problems’ demand that
. the, Chlld use more than extensive structure to solve them,
What is rafher paradoxical is. that between 50 90% of 5-7
year oJds who are unable to perfc . well .on IPIA and B
problems, perform well on IllC and D. For example the same
‘'subject responds that there-are more- prlmulas than flowers
-in a given bunch; he W|Il slmulfaneously say there will be
some flowers left affer plcklng all the primuias and that
it all the flowers were picked there. would be no primulas®
any more. ‘ Plagef suggesfs +ha1 most of their answers a¥e

_ correcf, excepl ‘that the: 'same’ subJecls will no+ accepl\+ha+ a
'collecljon tall flowers) -Is of greafer size than a sub-
collection (all the primutas). This ls not in agreement

with Plagef's conclusion that subJecfs of. this age are in- .
.capable of ‘making a comparison between a subcollecfion A

- with the: collecflon B wufhouf elimnaling‘B so that They end
up wifh‘comparing.A and A" Plaget- speculafes ThaT it may be
rargued that ‘all the wrong responses to quesTuons lllA and B
and the grrors made In the use of -"al|" and "some" are a
wmanlfesfaflon of Verbal mlsUndersfandlng He further péints

" out that when the childfen are presenfed wn+h concrete and

famlllar quesfions, they have no problem deallng ‘with class

inclusion; they also show that they grasp the subfracfnon»f~

B-A=A' (the flowers minus the prlmulas =the other flowers).,
Fdrlhermo}e,_PlageT(P964).asserfs_fhal'lhe statement (1)
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that after faking away ali fhe'primulas (B) there . wop'f be -

"‘any yellow primulas (A) ‘left and (2) the statement that i¢f

yellow primulas (A) are taken away, the purple ones wil|

remaln (A') express the operation: A+A'=B and..B- A=A appllqd

to classes A, A' and B. To ascertain that such 0p6¥a+ion

exists in the child or the Chlld is In possession of IT

Piaget suggests, |t |s lmporfanf that B b€ retained in the mind
of the child. The refenflon of B would i'ndjcate that logical
subtraction I's the lnverse of addnflon From (1), it is -y
understood that B (the primulas) conslsfs-of two parts: A
(Wfllow) and A' (m&uve); it follows that once the whole .
s taken, the two parts are taken. From (2), it is clear that.
“A” remains when A is taken eway. This, Piaget adds, does not
imply that B still refauns its identity atter the separation.

The union A+A%"=B stil| holds despite (a) mobility of Jparts;

(b) reversiblility of the Transformations (+ and -) or (c)
Preservation of the Whole (B). Al tHese have to be present.

in the subJecT’s mind to be consudered operafional ‘addition,

-or .else they are Jjust intuitive appercepflon (P'agef 19SiD

To test the présence of this, the subJecf is asked to make a ,
comparative analvsis of the extension of B With that of A. : -
Should the 5ubjecr be cognizant or conscious of there . ‘being ~'&y”‘
more pramulas than yellow primulas, it wou I d indicate that he
knows that B is the sum of A+A' and that, snmul#aneously, he
Is aware of the fact that A js, the dlfference of B-A'. "This
is Typlcal of operafional f%lnking and lmpltes Thaf the - T
subJecT is capable of coqservnng the” whole- (B). Though
sfage +1 subjects are aware, lnTUITlvely, that “the- whole is

|  the sum of tts parts (sfafemenf 1) and that these- parts-are

from each other, fhey are unable’ to compare the exfenslon of

the part and the whole., Such. comparison i's not sugges?ed

by sfafemenfs 1 and 2, Inasmuch as the 5ubJec+ Is able to .
compare A and A' (8 belng femporarfly ouf of exisfence) is . gﬁ
“indicative of the facf that sfafemen* 2 is devoid oonr does

not express-fhe Iogical sub*rac*ion if-onlf expresses simple B

Infultive separation of A and A', . - L ..

, ‘ g‘;«,
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Piaget (1959) observed among his subjecfs that fa]ling
'fq solve class inclusiga, the subjects resorted to eomparlng'
A and-A' instead of A and B. Their reducing B to A may.be a
function of their reasoning or‘assumptlon that the same
elements (Wilkinson, 1976) dannoflbe used In two different

).

ways. .

Plagef (1964) also no?es .that 8-year-old subJecTs differ

from 5 -~ T7-year 6lds in that they classify correcfly and are

able to recognize the inclusion suggested by: (A+A'=B;

B+B'=C; C+C=D). They experience no special problems in, ;

solving type 11 pnob ems. Moreover, they are able to compare

the exfensionlo? The part and of fhe'whofgi~ In other words,

the whole retains iTs idenflfyonofwifhsfandtng its being’

conceptually divided into more than’ one part. Typical af '£?rs

are clear'"Tne one who takes al-l the flowers (wi'll have maFe)

because he takes the primulas as well". The statement is

charﬁtferized by coordination befween extension and Intension.
Another experiment in classification involved animals and

the type of problems presenfed were similar to those noted”in

the "experiment or ¥lowers énd beads. It s important to note,

‘however, that children's performance in anlmal classcfncaflon |

éer Iags behind that of flower classification (Piaget, 1959).

The/rafionale for fhls'dlfference‘is”fhaf in the experience

of the child, the animals are less familiar than flowers,

'aﬁﬁ as such They are remote and demand that the child be able

.to engage in absfracf .thinking. Plagef admits that circles

and squares primulas and flowers are desfgnated by words .

embedded with verbai concepfs of generalify, thus placing Them

in the cafegory of abstract. Despife Thls, it is also evndenf

+ha+ from the age of five or earller, children pick flowers

when They go for a walk or If fhey happen +o live in a counfry- -

" side. Had acfual birds and. ducks been used probably the vﬁﬁ

“children would have had no problem: performing class inclusion.

Since in The cJassifncaTion of animals, Thevchtld lacks concrete

'experience, he ys,forged to depend on linguistic conCepfs;

This, Piagef concludes, ‘may account for his Iag,in'aﬁimal

classlficaﬂon.-. In other words, for chi Id_ren..fpjﬁfbrmg w'g.l%\

IR R . ..ﬂ‘ﬂ,*“)'%“'
\7 - . - . . ‘4';': " ‘ ¢ % S
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7chu!dren are given material th

Iin Piagetian tasks, prior concrete experience wifh the
mafeplal'is imperative. T - b .

Different rationales have been advanced to account for -
fhe child's poor performance In classufucaf:on or class'

inclusion tasks (Gelman, 1978). t I's suggested that [f
l;—(hey can organize [n Thelr
own way and on the-basis of their. undersfahdlng, it would
lead to better performance For example, Odom, Asfor &
Cunningham (1975) have shown fhaf 4 - 6-year-olds perform
well In matrix classification if they are given two of TH

; three dimensions that are most sallent to the SUbJ%CfS fhan

woul d be the .case if They were dealing with a two- dImensnon
object where only one is salient. It is also argued *ha#
some exemplars are more facullfafive than ofhers (Carson &
Abrahmson 1976) For examp le horses and dogs would make a
good ‘example of the animal cafegory, whereas flies and bees'Q
would not. In testing chlldren in class inclusion, fhey are
asked "Are there more horses or animals?" Their performance
tends fo be better fhan when dogs are puf together with bees

S or horses and flies (Ibid. )

ﬁ%sfman & Youssef (1976) advance The argument that °

k'ndergarfeners' fallure to see commonallty of cafegory may

. be partly dus to Thelr being glven qu many exemplars of a

specific’ cafegory. a4 is. implied that klndergarfen chfldren

‘should be able to Iearn many caTegorles which -have a few

RPRS

- example, WOrden (1976) affrlbufes the good performance in
- organizlng their maferial to fhe facf fhaf fhey were left free"

‘members instead of ‘a few categories. which have “many members

Such claim received supporf frrom a sfudy of second and fifth

‘graders conducfed by Worden €1976).- It was shown that second

e

graders did as. well as fiffh graders; and that fhe only )

'difference observed was The number of lfems included in each

categary. . " - . ‘ L
Gelman (1978) confends that fhe chlld’s classaficaflon is

“nof only affecfed by the - nafure of the stimuli- characferisfics,v
-buf also the way “the experiment IS deslgned and administered

could have a greaf impacf on the subJecT's performance.l For '
- e

13

- y
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their own organizing. Odom et al (1975) Indicate that

‘as a result of- allowing subJecfs more Than ‘two trials, less
errors 'were made in classlflcaflon » Hence - he concludes:
This strongly suggests that repealed presentations may be

‘required to obtain a valid assessmenf of a young child's ”

cognitive ablllfy fo classify multiplicatively" lpe. 276)
//NPdom $. conclusion bears much welghf (Ge Iman), 1978) since .
. most of the early studies of classlflcaflon were done on a
snngle trial or two the most. ' '

Research sTudles by Ahr-and Youniss (1970) indicated
Thaf poor performance- ln\ciass Inclusion was partly due +o
the pre operaflonals' aTTempT to compare subclasses fo the
exclusion of accounflng for one subclass in relation to the

supraordlnafe class

[,

Anofher cause for poor performance coutd be a funcflon of

P

fhe subJecl's strategy which may be in conflict with what
the experimenter expects of him (Wilkinson, 1976). It _
suggesled that may be the chlld arranges the dlfferenT obJecfs
-by means’of counllng so that his grouping would~be based on
what he has counted and whaf he has yet to count. The: problem
with suc#‘a»sfrafegy lsl at once  the counflng has* occurred,
the' chances of re- examxnlng The material is- almost out of
the quesflon The.naTure of class inclusion (Gelman 1978;
'Wllklnson 1976) tasks 'seems to foster such strategy. Forl
'example,’“thch is more the flowers or roses?"; REi The roses -
-have been counfed the child. may see no need of recounflng
Them stnce fhls would be a viotation of the" prlnc:ple of

_.enumeraTlon whlch speculaflvely,,says an object can be

‘ _counted oniy once (Ge lman), 1978) in terms of Das' model
}h‘.subgecfs ‘are using a. successuve mode of nnformaflon
processing for a task Thaf calls for snmulfaneous synThesls
(Krywanluk & Das, 1976). “ : o
' Gelman further confends fhaf most chlldren fall Plageflan
tests because they are unable to follow the experlmenrer s ,
rules. Thelr fallure . he confldenflﬁr"sserls, as such may have'

f'nofhlng fo do wlfh their cognitive ablllfy It s suggested
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“> . N ) ' | -
that the subJecfs' ability to perform on a Piagetian fask

should not be based on a slngle test; fhere should b =

variety of fesflng before fhe examiner can. confidently

“assert the results as valid (Gelman, 1978). Such suggestion

has been implied in other fesfs relafing to Witkin's. (1974)
theory of psychological dlfferenfiafnon (Vernon, 1972). 'The
suggestion was made &n.the context that there Is no sungle'

" test that can truly measure what: it claﬁms, wifhouf
measuring ovher aspects of.cognitive ab»lufy;. In fhis'vfew,'
it.should be supplemented by other slmilar fesfs ‘

_ Markman (1973) also argues that amogg 6- to- 8- -year -olds,
correct responses to class inclusion tasks. is influenced by
the: quesf{oci,posed For example, in comparing superordlnafe
classes by: using the word family as a subsflfufe for super-
ordinate class and parents and chlldren as subsfifufe for<
subordlnafe classes, she ,dbserved fhaf it was-more
facititating and enhancing in terms of performance fhanlfhe
traditional aoproach - Siegel, Macahe, Brand and Maffhew (1977
have demonstrated that 3 .and 4-year- -old subJecfs can perform
well in class inclusion if they are given a variefy of Candy

>consisflng of smarties and jelly beans. There were more

. smarties and the subJecfs were asked whefher They would prefer

’eafung the smarfles or candies. They chose to eat both. The

same children did not perform well on Piagetian fradlflonal
questions (e.g. "Are there mare smarties or more candles7")

Simllarly, it has been suggesfed by other researchers (e.g.

fo fhe subJecf's respondlng To The relative Slze of fhe '
subordcnafe ciasses (A & A'") instead of reSpondlng fo the .

subordlnafe class (A) ' ThIS train of fhoughf is shared by
ofher researchers (e.g. Ahr & Younlss, 1970).

WOthlll (1968) belleVes he has an explanaflon for
children s poor performance- his explanaflon is in fhe form
of two hypofheses,‘namely, percepfual set hypofhesis and
m|51n+erprefafion hypofhesns The former s maln focus Is on
the sflmulus maferlal and the Iaffer focusses on the fypp of-

47
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: Bralnerd I978) Thaf fallure in class inclusion is parfly .due

_ relative size of fhe superordinate class as well as the larger



48

2

- questions raised. First of all;-l* must be recalled that

when Plaget (1964, 1958) was testing subjects in class

,lncluslon he.showed~+hem forty brown beans‘(A) and two*

white beads lAf). On the basis of the performance.explanaflon,
such task involves a lot of dlscrepancy.whlch_leads:fo the
zdevelopmen# of "a'percepfual‘sef" This perceplual set makes
children fpcus on the A/A! rela#lon (since it Is sallenl)
Instead of A/B relatlon. The mlslnlerprefaflon hypofhesls
posTuIaTes fhaf the quesllons used for eliiciting. responses'
are Trlcky For example it is argued that quesflons s%ch

as "Are fhere more As or Bs?" are deceptive to the extent. of

/hamperlng accurate - lnferprelaflon In responding, children

assume that they are asked "Are fhere‘more As. or more A's",

.Basncally, this explalns why subJecfs perform podQrly in

_class inclusion.

Piagel (1959 ..1964) has advanced his. own- rati nale why
subJecfs perform poorly on. cIassnfucaTnon in gengral and
class |nclu5lon in particular. It is |mperafive, Plagél”
stresses, that the Thild grasp class Inclusion, that is, the .

© way members of a subclass belong to a class. The key to

this undersfandlng requnres that. the chnld should be able to

1comprehend the: relafion befween "eome" and  "all". He must,
for example, know : . fhaf al'l - daisies are fﬁdWers and
that: 2. only some flowers are dansnes. Plage+ conlends Thaf

‘before the age of 10 years, children find it lncreas:ngly

dlfficulf to handle fhls asymmeTry in the relaflon between the.
lncludlng class and the class |ncluded._ Subjecfs have an

llncllnal|0n or Tendency to- perceive symmetry . The relaflon
between class and subclass. For example,llf a child is told
that all tThe Jews were gassed in- Germany, he wlll conclude Thaf

there is no person left 'since all of" them are dead (Farnham—

-Dlggory, 1976). Piaget poin‘ls ouf that .such relaflon can or‘y
be grasped wlfh fhejald of recnprocal adjusfmenf beTween» : .

intension . (The predlcafe of’ proposiflon) and exlension

h(speclflcaflon of Items To uhlch the predicate refe;s) This
"has been subsfanflaled by emplrical evldence.. For example,_'
.Plagef and lnhelder (1964) carried out a ‘study in. whlch the

chlld was. asked fo reproduce a row of five blue clrcles

B i - e
“ _h\,:" .
Lo . . - ,
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interspersed with three red'squares. The younger chlldren
“tended to concenfrafe their attention on one property at a
kﬁflme (form or colour) whlle neglecting. the other properties..-
As a resulf ~they were led to make incorrect reproduction
_ of the given row -of the model . ln'fhe.second,sfage, the child
_has no problem reproduclng the rows he is shown, but is not -
r‘able to reverse the order of "alf".and "some"; he c]early
sees that some red objects are squares In a given row of red
.squares and blue.circles.‘.He cannot, neVerfheless,’grasp:
fnaf'allkfhe squares are red. To the child of this age or
stage, fhe.proposiffon "some reds are‘squéree" is interpreted -
to mean "saome squares.are reds". This is an error of’fnfension;

Piaget (1964} and ofher researchers have asked children
~whaf they understand by "some" and responses are varied and
lnferesfing.. To most young chlldren no ctear difference is

discerned bétween "some™ and‘"aJl", for al'l they know, fhey
are equlvalenf, if not identical. ' "Some" may be used In
reference;fo one or fwo-objecfs |f the set is small When

the sef.of‘obiecfs is large, It is used in ‘reference to four
or_five objects. Thus clearly |nd|caf|ng that as far as.
the& child ie.concerned, he has no concnse idea of e&#ensnon

"of-ﬂsome" fn relaflon to "all" .‘In general, the preoperaflonalf
chifd finds. it difficult to deal wifh parf-whole relations
(Elkind, Anagnosfopoulou & Malone, 19700, 1t s only when

the child has acqutred fhls basic undersfandtng that he is

able fo deal with class xnclusion adequafely and successfully

: Themafically, it can be deduced that an undersfandlng of
parf whole relafions IS an essenfial componenf of class
-Incluslon A slmllar theme (Luria,_|966 Das ef al, 1975;v1979l
'dominafes as an essenfial characferisfic of simulfaneous '
synfhesns.. Hence, fhe raflonale for concepfualizing a relation-

"ship befween Das' model and class inclusnon.:,ln all” reasons

iifgiven for the poor. performance in- cIas; lnclusfon,\no model
" has beén advanced as a broad explanafory device. It .Is

fproposed in fhts sfudy fhaf Das' model of informaflon processung
wifh parficulanuemphasis on simulfaneous synfhesis may. o
"'confribufe to a better: undersfanding of chrldren s performanceil

In-class’ Incluslon and ofher Piagef;an fasks."”



ChapTer lV
THEORETICAL LlNKS

L ln +hls chapfer, various modes of information processlng .
will be examined in the I Tght of simulfaneous successive
synthesis. . Followlng this, the rationale for assuming a
relaflonshlp between Plagef's theory of: cognlflve developmenf
.rand Das' model of slmulTaneous successuve synthesis will be\

.

reuferafed. : ,

‘In the. pasT (Tyler, 1978) cognlfive psychology, in
‘general, has pald very little attention to individual
'dlfferences in information _processing. Yet research (Tyler,
1978) has shown that what may be crucial to cognitive abilities
or problem solving may be the sfralegles, cognitive styles '
',and confrolllng processes used in manlpulafing lnformaflonl
rather than capacllles speeds or senshllvlly of menlal

components. ‘

Galfon (1883) and Marks (1973) have proposed Thal There
‘are two- modes of . processnng lnformallon )
vnsuallzafron and verbalizaflon and that visualizers may be
less compeTenf as verballzers or vice versa.  For examplé
Galfon demonslrafed that most sclenllsfs of h|s time were- poor

. visualizers since they were more able To recall the words'

1-symbollzingwha+ lhey had percelved than +he actual obJecls.

_ Slmllarly, Palvno (1971) in an exfensuve revlew of laferafure;
has shown Thaf there ‘are fwo modes of lnformaluon processung, )

namely, visual and verbal - He .has. argued that both modes .
are used alfhough in _some cases people lndlcale a preference
for one mode over the. ofher. Das et al (1975) note.that " an;’
examlnaflon of fheelmagery and verbal Iearnung work would lead-
_To the- conclusion +haf snmulfaneous synfhesns ls symmetric,

“that ls;'one has accesslblllfy to  an obJecT from dlfferenf
_vlews;, On fhe ofher hand, Das noTes that success:ve synlhesis
‘ls asymmelrlc, meanlng Thaf one has access to an obJecf in

only one’ direcflon. '

‘ As regards cognlllve sTyles, Wlfkln (197#) has suggesfed

‘ i
L



that conservafion tasks call for one's abilify to overcome

‘ the immediate perceptual . visual -features, and as such, it -

-~ involves resfrucfurlng and the Imposition of sfrucfure where

there is none. According to W|Tkln, a fleld |ndependen+
- cognitive style is characferized by its. anaTyflcal and ‘
resfrucfurlng qualify. Hence, it -has been:’ deméns*rafed _
'(Grlppin, Ohmachf and Clark 1973; arnd Pascual-Leone l969)
Tha+ field independenf subJecTs perform better. )

o conservation tasksthan their counferparfs, the - fleld

dependenTs.- Inferes?ingly it has also been shown that - fleld
independence loads on spatial organlza?uon (wlfkln, 1977).
yMoreover, a sfudy by Heemsbergen (1979) has shown that. field . .
nndependence correlafes With snmulfaneous synThesns Lurla
(1966) argues Thaf spaTiaﬁ organlzafuon Is a major componehf

of simulfaneous synThesns _ o v‘ - |

‘ SlmuITaneous and successive processes are also relaTed

“to Jehsen! s Theory Jensen (1970) has identified two modes .
of |nformaT|on processnng called memory ‘and reasoning'or
_levels:_-& 1. By deflnlflon S e :

Level. 1-ab|l|+y is essenflally The capacafy

to receive or register stimuli, to store

them, and tater to recognlze, or recall the

material with a high dégree of fidelity.... :

_ It is characterized by the lack of any need . :

‘of elaboraflon,rTransformaflon or mannpulaflon

of the input in order to- arrive at the output.

Level 11 ability . .Is characterized ‘by
transformation and mannpufaflon of the sfimulus
prior:to making: *he response (Jensen 1970a, ‘
. pPPpP-. - 155-T56).

-

Though Das (I973)reJec?s Jensen! s’unferprefafion, The Two

‘ .models have a -lot in common.} The relaflonshnp beTween The»y',

fwo models is such fhaf some of. Jensen s flndings are used

‘for supporting Das! model To Thls end Jarman notes: "A '
dlrecf nnferprefaflon of his - resulfs |s fhaf The facfors ‘
'(Level 1.&11) represenf successive and slmulfaneous synfheslsl-
'respecfively" Jarman, 1978, p. 262) Jarman, however, dqes nof .
»'beﬁieve that the two modets can be use¢ inferchangeably, but

~ holds Thaf slmulfaneous successlve synfhesls is a more
‘.parslmonious model He sfafes‘ : '

._*3:.



,nwnen examlned In terms of its. essentlal
iInternal assumpflons, the: Theory -of-Level t-11
ablllfles can be reinterpreted and placed in
a broader perspective. Simuitaneous- '

. successive synfhesls appears to be the best 4

. model for fhls purpose. (Jarman, 1978, .p. 267).

It Is also lnferesflng fo note fhaf Smith's (l964) '
concepf of spaflal‘ablllfy, defined as one's ablllfy To,‘.'
perceive and relaln in mind spatlal pafferns as an
' organlzed ‘whole dn confrasf to fhe abillfy to switch
affenllon from onée item to anofher when percelved in
+emporal succession, resembles Das"concepf of slmulTaneous
.synlnesis.v Both Jensen's. levels: of menfal abnliTy and’
‘Smith's. concept of SpaTlal ablllfy, Molloy (1973) confends
. .are slmllar phenomenon Smlfh's concepf has ‘been felated

to Gelb's (Molloy, 1973) concepf of synopsls, which:

according To Luria (1966) is snmllar to simulfaneous synfhesis

' o Comparlng<¥grbal-sequenl|al sfraleglg§ and" spaflal-_A
visual’ sTraTegles (Jarman, 1975), The laTTer which could be

"equafed to sumulfaneous synfhesls, is more dominant and more
effecflve in reasoning. Tasks |nvolvlng sylloglsm such .as A

is larger than By C ﬂs smaller than B; which’ is largesf .

: (Clark,. l969a, |969b l97l, l972 HufTenlocher & Higglns, 1972;

"Jones,‘l970lh Kirby's (1976) lnvesflgaflon .indlcated a '

sngnlflcanf relaflonshlp befween slmullaneous synfhes:s and

» ’spallal ablllfy and that. slmulfaneous synfhesus is. an lmporTanT
. sTrafegy ins spaflal ablllfy fasks._- ' :

' Accordlng to’ Lurla (l966a, 1966b) and. Das eT al (l975)

_.fran51flve reason]ng or syllogtsms”as well as comprehendlng
:and formlng superordlna?e relaflonsnlps, whlch are’ +yplcal of
Piage Tan cognlflve developmenfal psychology, are besT served

:by slmulfaneous synfhesls. \ln reference To Koh Blocks, Luria
(1966b) argues that -a persog who:approaches it simultaneousl/
s lukely to outperform a person who apgfoaches it successlvely
The emphasis belng +ha+ lhe sfrafegy one Uses |s cruclal to.
successful performance on a. given cognlflve las& (Krywanluk &

- Das, |975)._1_.*" : Co el @?‘ T

’ Tuddenhaﬂ'(lQl?) has demonsfrafed that. people who have hlgh B

-
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spatial abil|ty perform p,e_*tfei: on Piagetian tasks than - R
~those who ‘do-not.~ In this-paper, it-has been-argued- that -
slmulfaneous synthesis commahds a concepfual relafionshlp
wlfh'spallal ablllfy. I'thas also been reporfed that it -has
been‘emplrlcally esfabllshed.dnaf-simulfaneous synfhesus '

and spatial ablllfy are related (e. g-- Kirby, 1976;
'»Heemsbergen, 1979). 1t wil'l also be recalled that-in
.bhapfercl, lf was argued fhaf the process lnvolveH |n solving

" Piage?lan fasks is characferlsflc of samulfaneQUS synfhesus
l Accordlng to PlageT (1941), preoperaflonal,lhought s . i

capablé of only’llnking in a sequenflal order successive o <

acllons or percep+ual sfafes with which. lhe child ‘may be

‘deallng,' 1t s I'ike a slow- motlion film in whlch slaflc

‘framesuare represenfed in successuon without dlsplaylng a

slmulfaneous'amd aIl—encompass:hg purv:ew of all the frames

Concrefe operafuonal thought, on the other hand, is capable

'_of achlevlng a- slmulfaneous grasp of fhe whole. In a sunglec
brlef moment, Puagef furlher argues, concrefe operallon .

- thought |s capable of’ recalllng the pasT represenfung the
'presenf and snmulfaneously anfuctpaflng the future. 4+ is =~
lsugnlflcanf to note that the process |nvolved in concrefe .
ioperatnonal ?houghl is .akin to whaT holds True in Das"

'.S|mu|+aneous synfhesns.‘ Simitar concepfual llnks have been

"anofep in- the processes ihvolved in conservaflon of IIQUld
?cLass xnclusnon and fransnflve |nference ‘

tn ylew of - Thls, it Was proposed +ha+ "Plaget's Theory
pof cognlflve ‘deve lopment could very well be examined from
*Dasf mode I of information’ processlng as an arfernallve
«approach to- |+s predomlnantly con+en+ orienTed approach In

g?fhis confexf“ it was- nof unreasonable to. argue +ha+ people

‘v‘who predomlnanfly process |nforma+lon slmulfaneously would v

"vnpinclusron Than Those who predomlnanfly process |nforma+i0n

'dperfoﬁztbeffer ln'conservalion,‘franSlflve inference and tlass

»

’v;sﬁccesslvely



Chapter V

STATEMENT OF PROBLEM AND HYPOTHESES

-

For years, psychologists have -examined children's

c09plfive'deve10pmen+ in terms of whether or not they. ‘have

~acquired certain cognitive concepfs such as conservation,

1aobjecf permanence, proposifional logic. Hardly any studies

o

have serlously{concerned themselves with the process unvolved

in achieving fhese cognitive skills. To +hi5»end, a humber

.of psychologisfs have advocafed that the content- approach
be given way ta a-more process- orlenfed approach (Bruner,
'1975; Youniss, I975 McNemar, '1964; Thayer et al., 1978)

A few studies have been conduc+ed in response to this-

Ieg|+|ma+e concern,‘and have shown Thaf 1ndeed one s sfrafegy

. of |nformafnon processung influences his performance on a

given pumber of cognufuve‘fasKSf(Bruner, 1964; Pascuall*Leone,“"
1969). . | |
The purpose of Thls sfudy was to examine: ‘Das' model as
fo wheTher or not one's mode of cnformaTnon processnng would
lnfluence hlS success ‘in Tasks 'such as conservaflon,; B

Transiflve nnference, and class incltusion. Concepfually,‘

'~+here |s enough evndence fo 1nd1ca+e that Das' model of

,successlve snmulTaneous synThests may confrnbufe To our -

-3undersfanding of subJecTs' performance on Plage+|an tasks.

Speclflcally, it was evidenT Thaf a person who predomlnanfly

processes information: slmulfanequsly stands a beffer ‘chance _:
of performlng saflsfacforily on Plageflan cognlflve Tasks.,

In vnew of This, |+ was. hypofhe512ed Thaf"' |

1. Slmulfaneous processors will perform in
" - conservation, transitive: inference, and -
class inclusion signlflcanfly beTTer Than
-successave processors.

'f'f.:zJZ."Those who are hlgh in bofh samulfaneous :
~ -and successive synfhesis will perform
'significantly better in conservation, .

B
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transitive inferenge, and class inclusion

7 7fhanvfbose who are low in both modes.
”As_secondary'Hypq+heses, it was.pFedicfed that':

3. Due to developmental change, the older

subjects will perform better on
simultaneous synthesis tasks than
hjects . (e.j. Grade ones will
RS t+han kindergarteners,
-wl | perform better than
oy and klndergarfeners) "
i oL - ®

Ths Jéfof fhe§$hree age groups

on, %! ¥ tasks will be significantly
o * dl FLErdMIve réde,kales' will outperform

,kindergar? yers In ‘conservation,

transitlive’ Inference, and class inclusion;

. secondly, grade Twos will. outperform both

kindergarteners and grade ones _in aII
Three fasks.

- -
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METHOD

- Sample: ‘ o -

o
)

T “sample of’fhis'sfudy consfsfed of 94 males and 84

females, thus making a total of 178 subjects. On the bas¥s

of grades, *here -were 60 klndergarfeners, 60 grade ones and
58 grade Tuos These subjects were randomly selecTed from%
four randomly chosen schools operafed by the ‘Edmonton

Separate School Board.  The age level of the sgbjec%s‘ranged

from 4. I1-9.1 years and the mean age was 6.3. Table |

shows The distribution of subJecfs accordlng to grades and
mean age. These subjects wgre chosen to constitute a s:ngle

sample rafher than, Three distinct groups. ' The rationale ‘ s

. for fhns selectian was based an neo- Plageflan literature which

reveals that concrete: operaflonal Thoughf emerges between the

Cvages of 4£Aand 8 years (Gelman 1978). As a result of choosnng

such subjects, it was expecTed ThaT There would be maximal
variabilify on their performaﬁbe on Plagef|an concrete
operational +asks.~‘Bra|nerd (|973) used a simiiar sample in

LY

- his study of concrefe operational concepfs

N\

ssmulianeous and- successnve synThesus tests, Two subJecfs

“In the analysis of factor loadings and facfor scores of

were dropped because they did not. compleTe all the Tasks
Slmllarly, in the investigation of +he relaTgonshlp between
fhe Two seTs of Tasks PlageTIan and Das', 172 subJecfs were
useq, sax had To be dropped because they did not do all The tasks.

- -

A1

Procedure _
The researcher senT an applvcaTron to the Edmonfon.

Separafe School Board in December, 1979 asklng;for their
permission to collect data frog;f eir schooi sySfem‘ The
applicaf;on was approved on candition that The researcher
consulTed The Tespective school prlncnpals for Thelr final
.approval. ThlS was. done fowards ihe “end of January. 1980. -

T
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TABLE 1
L]

-

o " N ) | . «

"’ DISTRIBUTION OF SUBJECTS ACCORDING TO SEX,
| ~ GRADE, AGE RANGE, AND MEAN AGE \

‘Kindergarteneps Grade 1+  Grade 2

s e

Number of Cases . 60 - o T, 60 ' 58

4.11-5. 717 5.11-7.9" 6.9-9.1

T ;'z’ . . - . .o : .
Mean Age -~ - - 5.4 .0 6.5 0 7.3

B

Age Range

Males | 't ﬁ'-lSQ  S 35 . 29:
fémales- ’ C . 30’.' o _v‘25hl,ifé?.é§
Total Numbeé* ._’ | - L
of Subjects
Grand Mean:Age - i ;J'. E

at
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"All the principals consulted in the ‘four different schoo s
._;gagreed foﬁc030perate.ih.prowldlng-themreduired subjects. -
. Collection of dafa commenced towards the end of Mardh and was
completed /at the end of- May, 1980. ' : ' .
Seven tests: Raven's Progresslve Mafrlces (Raven, 1965),
Figure Copylng (llg & Ames, 1964), Serial RecalI Digit Span,
fCIass lnclusion,nqransi#ive Inference and Conserva+|on of
Liquid (Piagef, 1952) were'admlnisfered on an individual basis
with the exception of Figure Copying which was administered 'in

t+ a time. There was no time I|m;+

a group of fifteen subJecfs at,

for any one of fhe seven~fesfs, and- as such ﬁsubiecfs worked
on them until.they complefed fhem. Generally, each subject
R appeared for one test per day, which'meanf it took abou+ seven
days for each chlld To compliete all the tests. fhe researcher
od all the fests. . H

The places where The Tesfs were admnnlsfered varied from

admtnis_w

school to school and at times: from day to day. Generally,
The Tesf;ng fook place either in “the Iubrary or in an office-
assngned to fhe researcher “The aTmosphere of the énvironment

. was . cong”tlve To fes*ung sunce There were no apparent dlsfracf—
' [ . .

ProgreSS|ve Mafrlces, Frgure Copying, Sernal
7"{$?Span) were used for assesiﬁn snmulfaneous
By g .

Ty

X g Na\) e . I i " PN
X0 ro ressive Ma?rlces. S o . : - .

; "j}‘f’%ﬂ e

?;he subJecf Is shown an

lncomp|e+e geomefr!cal drawing"\,w T

G q@ﬁng from one of *he sLx small draw'ngs displayed on fhe

Sﬁﬁ'page.

w“'l" -

W T N L SR
- SRR - . ) @ A

"\ This test consisted of 16 Iists of.words. These were ° : i

For egch correcf choice, fhe subJecf ls gtven a.

'

rlaj Recall

o - v o




broken Info fhree cafegories Mhe flrsf cons;sfed of four

”words, the second one consisfed’of seven words,'and The Third

cafegory consis+ed of nine words per list, The experimenfer
read aloud ohe list at a time and -then asked the sub*ecf to
recite the list of words in the same order he had hedrd it.
For each word correcfly recaltod ln the given sequence, the
?subJecf was given a score of one point, the hughesf score is
96 poinTs
Digit Span: ° .
. . This test consnsfs of numpers whose dlglf span ranges

from Three to nine. d|glf§ The experimenter says the séries

..aloud and ‘then asks the subject to repeat it in the same " .
order For- each series correcfly recalled a score of one is '
'4allo+Ted for each digit. The total score is 42 points, .

B. Piagetian Tesfs

Three tests were used for measurlng cghcrefe opera’ﬁonal
Thoughf To assess. fme presence of class inclusion concepf ' 2
. @ subject was presenfed with a set of five fruits consasfung -
__eof two plasflc apples and fhree plastic bananas. Before'd, ﬂ:.ﬁgﬁf‘
:asklng the subJecT ‘the deSIQnaTed quesflons,,fhe experimenfer e
"f;ensured that the subJecT undersfood The?meanlng of "fruuT" 8
~This was done by asking the subject fo jdentify the obJecTs t'a.-
before him <both lndlv1dually and collecflvely He was also'“
asked To mention - other fruits he knew. He,was fhen asked the
’ .foLJOwnng quesflons ‘"Are there the same number of bSnanas
: Yf;and fruits? ~Are There more bananas than frunTs?-HEpﬁ There'j‘

) e S
"*frunfs Than bananas? Why?" I f the subJecT 'said there

‘»'v;
;érg more bananas “than ?ruufs, he- scored ‘a zepgg if he saxd C
fthJfru{"s“were more, buf did noT JUSTIfy hlS answer, hes

On fhe other hand he fhe subJecT was ableg- (@

N"éﬁfo g|ve the correcf response and an apprﬁpr'afe JUSfrf'caf'on’
he sdoredxtwo posnts and was consad&red to have fhe concep* O

EQ" oJ class 7nclusnon. Followang thxs, the subjecf was shown A
f . set Q(’elghT plaSTlC animals consnsflng of three horses and
w ) fivelcows.‘ Similar quesf:ons as in The case of fru:fs were af
d,;- asked and*fhe scorlng mas’ |den+|cal.~ - e e '
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s ‘ﬁwo'sé¢s f sflcks were used fof mea%uring the pfeseneen
sﬁe~,n9f~+#ansr?lve—Inferencewconcepff The firs# sef¥cons{§+ed—of
>;” ’*hree'sflcks of equal;lengfh labelled A, B, C (the subject
¢ ,was mof ‘told that They were of the same length). The

:;subJecf was' shown the’ Three sflcks In such manner that he

'5£buld nét tetl Tﬂu@ fhey& were of equal’ lengfh. Thls was done

ﬁ;.‘l.by placlng the sflbks far. aga?f*and at different resting

L4

' +he experdpaﬁfer bnouEﬁ# back sticks A and B. The subject
Y was asked fo %i Jpe The fwb sticks to see whether. They were
Ry of. The\sane lengih.. Jf the answer was positive, stick A was

o reieved Eﬁzrgglacedbysflck C. Again the subject was asked_
P To,compare Tha‘fwo sticks. If The answer was correct, the

@;/. ‘the two ®stilicks far apart (about 2 feeT) The experimenfer
N asked the subject whether oné of the sticks was longer than
+he ofher,'or They were the same length. 1f fthe response,

-

wa

hils answer. If The subJecT sald one of the. sflcks A or C was.

k]
nger than The other, he was: glven a zero score and no

. Jusflflcafaon was. asked tcr.. If he said They were the same, -

e was given one point; ifmwe,gave @ correct kesponse as w
s a jus+iflca+ion (an appropriate one), he scored .Two p01
'-and was consndered 'to have The comcepf of *ransufuve

O
(A, B, 'C) of unequal Iengfh A snm#ﬂqr procedure as in ‘“the
first sef of-. sTnckg'was used for assessung the concep+ in

’ Quesflon S S

Following This, the subJecT was shown-a set of. fhree sflcks‘

als that They were the same, fhe subJecf was asked to Jus?ify

Two boffles fllvqﬁ wufh wafer and- ?hree empfy beakers C
were used for assesslng The pnﬁsenpe of coqserJEfnon concept.

( The subJecT was firsf 'shown two beakers of equal size and

Followung #hls, he ‘was asked to fill one of the beakers with

cw

; same.’. Al the subJecﬁs gof fhis wifhouf any problem and if
'ﬁ Théy dld nof the experimenfer helped Them to gef it correof

The subJecf was. fhen asked to pour fhe Wafer from his beaker

'
=
. ,P} .
] s
’ ‘;J
- Y
R

wo S S v " S '
Lo v L R T N e . T e

{ watery! whlle The exper%menfer filled fhe.ofher. He .was then
,"%aske% whe‘t,hergfhe ama&!at of. wafer in ‘rhe fwo beakers was 'l'h,e

asked to examine Them whefher or not They were equal in size.

o

¢

R
vy
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bosl fons. The&ﬁtic S, d%re all.removed fﬁg; sightjafter which,

exzerumeﬁ?erbremoved stick B anq,brough+ back stick A. . Holding

v

‘infefence.

$

-
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into a wlder and Ionger beaker, affer whlch he was asked
whether the amount of water was stiT1 the same or one of ‘the

beakers had more wafer than tne other. ILf -he sald that the , /giw
.amount of water was still the same, he was glven a score of.ﬂgp%
one. ‘km the ofher hand, if i :id one of the glasses had . 3

more water than the ofher, he was glven.a zero and no furfhe
questions were asked. Two points were given to a subject
who gave 'a correct response as well as a. Jusflflcaflon “Such
a subject was considered to have aflained the concept of
~conservation. =, . : ' : -

On the three Plageflan Tasks the subjects fell lnTo
) Three cafegorles, namely, those who did nof have The concep+
" in question, those who‘were Translflonal and fhose who had
the concept in quesflon ‘ Anyone who Scored a zero fell in ‘lhe,i9
first caTegory, Tho@ who scored a one fell ‘in 'l'he second ‘

' bl
_calegory, whlle Those who scored two points fell in the third
. [ 4 b

cafegory ' .' ; , ' ' -

'ResearchTDesiqn. ) L
Two pruncupal sfaTusthal Techniques were employed in
‘fhe lnves+lgaf|on of the four research hypo eses. The firsT,'
two hypolheses were TesTed by means of a Zx ANOVA with,
repeafed measures followed by Scheffe: mulTnple éompaf?§0n~of'
means. N ! . ‘,' ' fvﬁhh; ‘ '
Secondly, a one way. ANOVA with repeafed measures was
nused for- tesfuné the- fourTh hypofhesjs. The Thlrd hypofhesis
was fesfed by means of a one-way ANOVA ) I



~Chapter VI
I , ANALYSIS OF DATA

Ip this chapter, the sfa?isficpi technique used for .

~investigating, fhe research hypofheses as well as The resulis
ihereof will be Qescribed. "The chapfer is divided into six 1.efyn
: seciions based on the number of. invesfigafions made._ The - o
(“firsf section constis of a. brief account of factor analysis ,;{
of The scores obfaaned on the four tests measuring simultaﬁbows«‘?
‘and successnve syﬂfhesus The second section deals with ﬁbﬁv ‘

-major hypofhésns which prediCTs fhaf S|mu|+aneous synfhesis

processors compared +o successive processors wiii;perform’ 8
significantly better. on Piagefian tasks (class inclusion, .
(iran5|+|ve inference, and conservation of liquid). This is
followed by the analysis: of the second hypofhesns which predicfs,
fhaf those who are high in bofh slmulfaneous and d.?cessive
synfhe5|s w;ll oufperform fhose who are . Iow in bofh des

of- informaTion processlng The fourth section deals with

. the analysis of the third hypothesis predicting a 5|gnif|canTv
:lefference in snmulfaneous synthesis skills among the three

age groups. The fiffh ‘sectton is focussed on the differences’
among the Three age groups in thelr performance on Piagefian
'ufasks.: In the snxTh section, +he writer examines +he Ievel of
difflcuify of The three Plagefian fasks for each age group.

. and ail fhe groups combined.

'ﬁsscTiON [ S
The raw scores of i76 subJecTs were submlffed to a
principal componenf analysis T&Mdefermlne whether fhey would "
load on the Two facfors of Das' modei namely, . stulfaneous
A/and successive synihesis. These Two facTors, as ofher '
researchers (e. 9. Das, 19725 Jarman, l975 Kirby, |976) have'
'observed in fhe pasf }emerged; Raven s Progressive Mafrices

e e T
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and Figure Copying loaded on slmuitaneous synfhesis "whereas .
“Serial Recall and Digif Span loaded on successlve synfhesis R
Table |l shows how each test loaded on#fhe 'two _factors.

~ The loadings of these: ‘fests on t+he- respec*ive Jfactors,
simultaneous and successive synthesis, are signiflcanf to T
vDas' mode! In that they further affirm the validify of his
claims .as well as the realiiy of fhe exisience of the two
“modes of informa+ion processlng : . .

From the facfor ioadingsﬁ%ﬁ@c?ﬁ% scores were generafed

for both stmulfaneous and successive. synfhesls On the basis i

of Yhese facfor scores, a median Splif was used for divrdino
su“‘ecfs into four: groups The flirst group consisfing of
) forfy two subJecTs, was made up of Those who wee' high- in e

simultaneous synthesis but low in successnve synThesis 4 _
The. second group consisfed of foriy subJecfs who were-high in f:'“
successnve synfhesus buf low in, simultaneous synfhesis In the ~

third group, fhere were forfy fOUr subJec*s who’were high in

_"bofh simul}pneous and sucﬁésstve synfhesus, whgreas The _ '

"~ fourth group consisted of forty-six subJecTs who were low in
both modes of information processing. ‘The median score for%
simulfaneous synfhesas was 48 . whereas for successive
synihesis, it was 49 . ,Those who scored above the nfedian -~ -

"fscores were consndered high In The respecflve mode - ‘of _

jinformafion processing, whereas Those who scored below. the

meﬂiaﬂ were copsidered iow in fhaf ‘mode. _ f

‘:ff§ 1n. summary,‘fpcfor anain|s was performed on the raw scores

»fﬂh&éh“resui?ed ih The facior loadings On the two modes of . Q?v

ufDé%ﬂﬂModg} Fromughe»facfor Ioadings, facfor scores: were

\ oenera#g%'for ed§E§PUbJGCT and for’ fhe enfire sampie. On fhe .

',besisfof the fac F7§cdres, subJecfs were divided by means of .

»miq;in sﬁlif info *onrwgroupeJ T ' ‘ o

s . IR

’_’, . .-.."",""'_ ' '.—'. N
A s

Q~The primary purpose of This sfudy was fo |nvesfigafe ; A

¢

whe?her a relafionship exisfsibefween Dé%' model ‘of informafion

. processing and Piagef's fheory of cognifive deveiopmenf on”

Q
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TABLE 11

ROTATED (VARIMAX) MATRIX FOR SIMULTANEOUS
AND SUCCESSIVE SYNTHESIS -

N 176

Figure Copying/)) “‘\ . 0.739 ' -‘0.1817: . T OZbB
< R.BI Matrices - !0.788,"  - 0.869 | io.179 .
Digit Span - 0.843  0.143 . © 0.907

< Serial Recall .. .- -0.761; | o.iso . 0.799

"% come var. T .77 50030 - 49.970
oo e e e T e
BTotivar. o, 39.151° ° "?9'105"N\¢é '

e vty
. D" TN “- ] . ‘u ; ‘ﬁ ;
R ) . ¥
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e . .
the asSumpTlon that such a relationship-exists,. it was. ©. . . .
hypofhesized fhaf there would be a d|sfincf|on in performance T
between simulfaneeus processors and successuve processorsﬂh”
This dusflncflon, it was’ predlcfed would- be in favour of
the predominantly Slmulfaneous processors who would oufperform
the predomlnanfly successlve processags on all the .tThree '
‘ vPiageflan Tayks namely, class lnclusnon,.franSIflve lnference,,"
‘ .'and conservaflon of llquld «~ 1o verify this hypofhesis, fhe
~onull hypofhesns was tested. by means of a 2x3 ANOVA'wifh
n repeafed measures as shown in Table A - '
~ From Table 111, It was clear that the maln effects on.
tev® A were significant (F=32.32, Ldf#1 81, p=0.001), In
.i'VIew of this, the null hypoThesns Thal The Qfans of The two.
groups wouﬁp be nonslgnlflcanf wae reJecfed The research:
hypofhesls”predlcflng a d*§i§nc+l©n ln performance befween

-

fhe Two groups was sfrongly supporfedfl@

Table 11 also shows that the B main effecfs were
sngnlflcanf (F= 22 df=2, 160, p=0. OI) lndlcafing that the
Ta;ks' level of dlfflculfy was not the same.. - Furlher it e

|nd|caTes thaf the interaction befween modes of |nformaflon
'proce554ng and Plagellan tasks. was sugnlflcanT (F 3. 75 _ .
df 2, l60 p=0. 02) Tnls would |nd|cafe that fhe dlfferences
befween fhe fwo groups varted from Task fo “task.
Table lV shows fhe means and sfandard devnaflons of the
‘ Two ggoups on’ Plagefnan tasks. To Test whlch of fhe means '
l*Lg wére S|gnlf|canfly dlfferenf Scheffe post hoc analys;s was .
- Performed as shown in. Table V. B = .»i,,‘”‘ .
Evndenfly,-snmulfaneous processors oufperformed S C R
succeSslve processors in all The three Plageflan Tasks | Thearilf" i
sfaf|sf;cally sxgnlflcanf performance was qulfe oufsfandlng-
in dﬁfh class inclusuon and franslflve |nference as it was
slgnl?ftanf beyond alpha 0. OOI The dlfference befween fhe
Two groups ln conservallon was less pronounced buf ,
slgnlflcanf at: alpha 0.09." Thls is an accepfableflevel'due : ,l,'
‘*fo the fact Thaf Scheffe mulflple comparlson I's qulfe :_ KRR
rlgorous (Ferguson 19764 WEner, I97l Scheffe, l959) ln. i
addlflon a "f" fesf was ‘used. to.test. the meah dlfference on”'

conservafion. If was slgniflcanf af alpha 0 05."
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TABLE 111
A SUMMARY ‘OF A 2x3 ANOVA WITH REPEATED MEASURES FOR
- 'SIMULTANEOUS AND SUCCESSIVE PROCESSORS
‘ ON PFAGETIAN TASKS i
- BE 172 /
‘Sé"urv'c:e_of Variation. SS " DF MS F o P
Be'rween SubJecTs 84.3 " 81 o
Slmul? /Success.. 2403 1. 24,3 32.4 0.001 °
SubJecTs w|¢htn' e
Groups ‘ . .60 - 80 .75
Within SubJecTs e .88.0 164
F’lageflan Tasks . ‘ 18.3 "2 9 22 0.01
AxB In‘rerac‘flon 3.1 2 1.5 3.7 ‘;%02-
T BxSub W|Thnn Groups 66.3 160  -0.4- - H

b
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TABLE 1V
e L
‘ : . 4 . ‘ . .
MEANS AND STANDARD DEVIAT|ONS OF SIMULTANEOUS. AND
"~ SUCCESSIVE PROCESSORS IN CLASS [NGLUSI|ON.
~ TRANSITIVE INFERENCE, AND . .
CONSERVAT ION OF LIQUID -

{

Class ‘Inclusion "T.ransiﬂ've Inference Conserv.
.+~ N Mean “s5.D. . Mean  s.p. Mean - s /p.
', Simu. Processors 42 1.548 0.74 1500 0.63  0.71470
Succ. Processors 40 0.800. 0.72 - 0.675 0.53 0 400
i L N o - ' K . °
e —
4 \ —
Ty
S NeF v




e
TABLE V.
SCHEFFE ‘MULTIPLE COMPARISON OF MEANS IN CLASS INCLUSION, .
_TRANSITIVE INFERENCE, AND CONSERVATION OF LIQUID EOR -
SIMULTANEOUS AND SUCCESStVE PROCESSORS

.TaSk.. o { o ~ Mean Difference Sig. P
c‘las’;vunc[l,ugon' 015 Y Yes 0.0l
, Trénsifiveljn?ereﬁce ‘ | ' 10;83 Yes 0.01
Conservation of Liquid = - 0.31 . Yes 0.09

'Degrees.of.Freédom 2, 240
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Cin_this ééé¥ibﬁ’+ﬁémaé¥a"énaTysrs’of”+he'fifs+ and
primyry hypofhesis of this sfudy has been reporfed In view
~of the resulfs of The analysis, the research hypothesis
“that simulfaneous synthesizers would oquerform successive
U synfhesizers has been strongly suppor*ed |n the inves*ugaf-
‘ion of lndlv1dua| tasks for the two groups, simulfaneous
1vprocessors oufperformed their counferparfs in every PuageTIan

+ask,. !

R _,-Q SECTION 111 3 |
. iﬁnnce it was apparenf (Das, 1979) that there wou|d be a
group of subjecfs who would be hngh in both modes of
1nformaf|on processong, and another group of subJec+s
woutd be low g .both modes, it was hypofhesuzed that THeE
laner wou | d be ou+performed by the former.. To invesraga}e'
this hypofhesns 2 2%x3 ANOVA with repeafed measures was ‘
emp]oyed. The reselts are shown Hrﬂadle vi.
"\' ,The mﬁun effecfs for A ievel whlch cons:sfeﬁ of +hose

Who“were hngh ln boTh 51muh+aneous and ‘successive and those
who were low “in both, modes were sngnlficanf (F=27.85 df=t, ‘

‘ 88 p=0. 001) gndica+|ng, as |T d|d that the 1wo groups' fﬁ
~performance was S|gn|f|canfly differenf "n the Three Plageflan'
Tasks.l:lf follows that - the null hypofhesus wWas rejected,
iwhnle the ‘research hypofhesns was’ supporfed and accepTed
The maln effecfs for level B were also sugnnfucanf (F= 47
d4f=2, 176, p€d. 01) ‘which shows that the three Tasks were not |
of equal difflculfy. '

Table Vil shows The means and sTandard devnaflons of the
two groups on the +h?ee Riagetian tasks. . The means of Those

//////// who were high in bofh simultaneous and successnve synThesns

o ‘;were consusfenfly hwgher in the three Tasks than Those who’“

were low. |n both modes of |nforma+ion proc855|ng A post hoc

" analysrs using Scheffe svmulfiple comparison ‘was used to test

the. dnfference on each'o¥ fhe.fasiﬁ””‘The reSul+s 4Table VIII) »

stiow Thaf The dlfference |n means fqr the two groups on the !

:+hree ‘tasks wgs s*afisfically sngn]flgsnf. S o “
&analysls of dafa perfaln!ng fo the second

a\..‘

Ly in summary, the
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oL TABLE»V[ ~ . o
A SUMMARY OF A 2X3 ANOVA WITH REPEATED MEASURES
FOR THOSE WHO WERE HIGH IN BOTH SIM. AND
SUCC. AND THOSE WHO WERE LOW IN BOTH. S q
ON THREE PIAGETIAN TASKS n
Source of Variation - §§S DF MS  F . P .
Between Subjecfs 69.5 -89
A Maln Effects. = 16.7 e le 7 27.8 0.001
SubJecfs With Groups 52.8 88 ,0.6
Within Subjects | 128.0 180
B Main Effects .~ * 44.8 ‘2 22.4 47.4 0.01,
AxB Interaction 0.0.. 2 0.0 0.0 0.99
‘BxSub. With Groups . 83.2 176 " 0.5 4
< , N
o } Y . Y
o - 1
e -
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TABLE VI

@ 2 .

B ) N - RV ."/ ;
'M‘E%NS "AND STANDARD DEVIATIONS OF THOSE WHO WERE HIGH IN
BOTH SS AND THOSE WHO WERE LOW IN BOTH 58S IN CLASS IN-
“CLUSION, TRANSITIVE INFERENCE AND CONSERVATION OF LIQUID, -

“_'.

1 ‘Hng;SIm;Succf? '”ﬁﬁ%w Sim-Succ.

_'_Mean ~$.D. ,  Mean 5.0,

> o

oL .

| - L . . . ' =
| vé' fnclusion  ©1.545 . 0.73 1,065 lo.83"
3 .

- Conservation ’ «0.568 ° 0.89 - 0.065 - 0.33<

Number’of Cases | ‘} - 44 T 46

insitive Inference 1.182 .~ 0.76 - ° 0.674°  0.63 AREI

PR

©

t»




. WERE HIGH IN BOTH. SS AND THOSE WHO.WERE LOW IN BOTH SS
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SCHEFFE: MULTVPLE COMPARISON OF .MEANS FOR THOSE WHO

ON "GLASS INCLUSTON TRANS)TIVE INFERENCE AND CONSERVATJON“ s

154 3 }‘G’ . . B L!\" X ":

r.d " - 7
W Ly ] 9 ) v - 7_" i,

;'). i 3 0‘,"‘:.",

" Task | L E " .‘  i’Meéﬁ_Df¥fer§n?e5 g. = P!

: C]asg.[ncluslbn o 9 | rp;aefw f Yes -~ . 0.01

Translflve Inference

[}

0.50 - Yes 0.0l

.. . L B . T
g -0.50 -, % . Yes , . 0.01

- ¥

R
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e [P S S S - :
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T The purpose of +his secfion was to invesflgafe The s ch“

e S SECTION v f’fﬁ; DI
. .:n " Q . . . 4 ., .. . ‘ . .

N
¢

- would be slgnlflcanf dlfferenges apong the” age. groups due’ fo

] ";ﬂ + ) N ) <A *r © l ) ‘.' ‘ . . . % A
‘~hypofheels ledyfo the™ reJecTIon of ‘the null hyéofhesls and’
_accepfance of . fhe research hypo*hesls that those who were

{hlgh In ﬁofh modes . of informaflon processlng wou ld- perform.

i ¥ e
o signiflcanfly beffer than those who ﬂére Lom ‘In both- modes. ,Hiﬁgi
A posf hoc” analysis Indlca*ed fha# fhe obserned difference i
was sfable in all,fhree Plagefian Tasks. . L S
wo " ' a s - . T ' ' .
: LW , o ’ . . ’ A

Jarman (I978) has argued Thaf older subJecfs ‘are _
qJnore likely. to- process informafion more scmulfaneously fhan
’younger sub jects. ln his view, simulfaneous synthesis’ i
'dlsflnguishes befween younger. squeéds and oider subJecfs e

in +erms of thelr performance in- simulfaneous tasks’ moge ! “than it .-

"b

' would be fhe case with suc;essive synfhesis, ' y -
I'n view of +his it was. hypozhesfzed ?haf there uduld ..
be.a difference 1n performance among the. fhreeeago gra@ps . L

ﬁghaf ls to say.‘ grade ones would perf%rm s1gnifican+l
& ,ﬁhan kindeggarfeners,.whereas grade +uos would nerform)\_'~
signiflcanle beffer thar boTh grougs., To |nvesflga+e FhT
” hypofhesis, avone way ANOVA was used The,resulfs,‘shown
‘in Table IX, Indicate signt’,' u dirfenences*(r 76.%, df=2, |
173 p(%’OOI) . Scheffe tests (Ta"€ X) show that wlfhouf ﬁ D
v._excepfion, the older subjec*l" perforu‘gpd signlgicanﬂy beﬁer
‘then the younger subjects -(F=21.8, 96.5, 16.8; dfz 173 ’?_'T
: p(O 001)., A similar analysns was'done for. success!ve
- synfhesns but the resulfs were nonslgnlficanf. % f

”dlfference of. age. groups in their performance in- simuifaneous
~synthesis tasks. As - predlcféd 'older subjecfs oufperformed
younger subJecfs;‘ Thls led +he reJecTion of the null’
hypoThesls and fhe accepfance Qf fhe researcp hyquhesis. ;;;

«

'“A_p S f7-c_f,f.: SECTION v

ln vlew of Plagef's fheory, it was expecféd Thaf fhere

' mafurarlon. A fhree by fhree ANOVA (grade by fask) with 'r;,jéyr'v:

L. V)\V' T oo R ' . . . o .

. S i . : e LY e
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g repeafed measures was used’ for examlning fnis hypothesis
%?lTable Xl displays the resulfs of, fhe..¢.ly§gs
\0_. Table X! indicates a sl‘gnlf‘lc vbet‘n
“age’ groups. ahd ‘ahd tasks. The resulf{hif; fdﬂmeans are ploffed

in Figure |i. Scheffe- confrasfs (Table Xll) Indicated that

- bo%h grade ones gnd grade twos oufperformed klndergarfen.
subjec*s I'n clpss 1nc|uslon. There was no dlfference befween

3

. grade’ones aWd grade twos. L .
Y . On 1ranslflve lnference, grade twos ‘were: slgnlficanfly <
[ different frgm grade enes -and klndergarfen subjecTs ‘The L
AR Iaffer two groups uere nof dlf?erenf ?rom each other.® EEEE
i U Finally, on- conservaf:on of quuid the resylfs wera g QQ
g.  the same ‘as- *gansi?lve lnference wl+h ’rad fwos belng ’
slgnififcanﬂy superlor‘fo graded onesoa{ld‘;‘k dergar‘Feners‘ , i
, Though fhe overall hypofhesis Was s+ronglV Supported, - ;ﬁ?“ -
The crifical age appeared to be dlfferent>for‘djff%ren+ Tapks.i 7

.-’There was np case ln whfcﬁ'older'ﬁhbJecfs were sngnlficanfly L

2

Fo. oufperfprmed H? yo%pger subjects. “In'this confex* Pbagef s-
S com*ehfifp abouf the role.-of mafurafion ln cogntflve - - )
' ﬁhdeveloﬁ%en¢~remains nnfkcf.” SRR Q”“- A

o In,summary, the hypofhesns fhaf “the - various age groups ‘
i-}:would differ signlf?canfly was Supported. A posf hoc analysis,' i
' however, showed sthat Thls dlfference heid Tru' with: some fasks :

_:for cer'tain groupa\of su‘eofs?« 4
S A L . » ' ’

: SECTION VI

ST .3'~‘Ih6%gh ‘no. hﬁpofhesls was ﬁormulafed regard
j” : effuclency df each group® on: each one of The #ashs
F;“ “tests were- done To fhis effecf as shoun in Tabbe Xlll.“Tmer'
’%fionale for. this IS fhaf There has been a confroversy as- to-
. yhi ; of The eoncrefe opéra#lonal concepf predafes #he ofhervi{hh:(
(Piage+ |952v43ra1nera 1973 Winér, 1980). . T T
: The *re Tmenf means for klndergarfeners on’ The fhree
Piageffan fasks were slgnlflcanfly dlfferenf Thls meanf T
Thaf fhe subJecfS dld no+ pe}form each*one of +he fhree *asks .
af fhe same Ievel of efflplency. ln ofher words, expecqupy,.wf;'

>
ey
. ‘;‘-




TABLE X1 -

,v('
~

A SUMMARN OF A éxB ANOVA W}TH REPEATED MEASURES ‘FOR :
-KINDERGMRTENERS, GRADE ONES AND TWOS MN CLASS. INCLUSION,
‘ ~TRAN§ﬁEIVE INFERENCE AND CONSERVAVION OF LIQUID C

".iFTSOQFce-Qf’VafIafidn ossi DF. Ms© F P N

™

e N I R -
o Be*rween SubJecfs o 155:2 1712 7
.J..- "n Effec‘rs R 573“:,,‘ 2 w28.7 49.4 . 0.0t
) ,",,v" . . ’“'A L ';5" ; ,‘.‘. ) kl . ‘ o . ‘

WITh Groups #'.9,-,."7‘:'-';-",'-‘1.-70 ., 0.6 - ..
R T ﬁ Lo T a .
L w'fgin SubﬁJec 7. e 2|8 Q7346 0 T

8" Mann Eff\‘e,;;fs f S '{-60;?37 - &2 ’,?30-‘.'_!‘; A 0‘0 Pt
kf@ Interactions - SlZer a4 RS 70 0.0 ’
7 BxSub Wifh;erdbgf ol 144.2° 0 3a00 T o.en . =

e e T -
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w a TABLE Xlll S R

H
@y
[

~ o scheFFE MULTLPLE COMPARISON. OF MEANéGi%R CLASS .«
S  INGLUSION, TRANS|TIVE INFERENCE AND: ot
CONSERVAT.ION -

Sbjects | Cases |  Confrgst 7f  Oltrdcence Sig. P.
Caal R % P R T

Kinderg.  :56 ‘Class I. vs. Trans. |~ 0.03 - No ..

Class I. vs. Conserv. - 0.57 . 'yes 0.0l b

. Trans. 1 vs. co‘ns"e.'rv:-s 1 0:60 " " Yes v0.01 -,
i ‘/ ' ‘..‘ (ﬂ‘ . v v - . . e . ‘-'I'v‘. .
-Grade One

B = JRRU
-

oo

| Gra¥e Two ' - . 57 - 'C'Iés"s';vlr' vs.. Trans.. | 0.7 No" .

S C'Ia:'sis?- I’}--"'\;S’. -Conse_rv..-f .0.57 "“Y"es;\ \O;O’I"

~q,
i

‘sr

»f‘-'ff} ’:‘75?f‘~?¥~‘ETrans.mffﬁys; Conserv. fO:SQf";  Yés 0. OL,‘

"@lr.subje¢f57173‘}'Class'Lq Vsp, Trad@ﬁ%t‘-'jb;zgl . 'Yes,/” OL‘f.f
B : ;GQ;n=se<m§§3%,&' 0.82 Yes' 0.0_I:_.:,'

'C.lass l':vv

‘Trar}§,,. ..'l . _v_‘s',_ :qu;v_sejr_v 0:58 e Ye»s,y:o;p;v, A

e ol



‘some tasks . were more dlfflculf than ofhers. For example,
conservaflon was the mosf difflicult; It was more dlfflculf
MQ;;féfhan franslflve 1nference and” class“Tncluslon.‘ Cpnsequenfly,
o The. subJecfs performed less efflc nfly In conservation fhan
In both transitive lnference and lass Inclusion. On the
_ ofher hand fhere was no- slgnlflca t difference befween the
. SUbJecfs means in both class lncluslon and franslflve lnference,
rlndlcaflng ¢ha+ klndergarfeners performedofhese fasks at f e
same level of efflclency. BEETRT - o R
L rﬂ-" Slmllarly, the freafmenf means.: for grade ones were *
;_slgnlflcanfly dlfferenf.' Class lncluslon was perfqpmed at
fhe hlghesf level of efflclency, whereas conserVafion was L
performed af -the lowesf ley®l of efflclency. The mean ‘ |
'”adlfference befween class lncluslon and franslflve Inference
%,was aISO signlflcanf Translflve lnference Ngs mgre. dlfflculf
e ;;jafhan class lncluslon, and as a resulf fhg level of efflclency
" for this task. was lower than, that of class" lﬁ%luslon A

';chomparlson befween franslflve lnference ‘and conservaflon
“lndﬁcafed fhaf the laffer was ‘more dlfflculf than the former."
Do :The fevel of efflclency for franslflve inference was, hlgher
_f§;€‘ ’fhan fhaf ‘for conservaflon.vf“ : , o ‘

o Anofher analysls ln fhls seq$1bn consusfed of grade fwos

©As it was the case with ’rhe_.flrsf ;fwo ‘groups, the treatment.
1f?i‘means for thist group were- slgnlflcanfly dlffe;enf Bofn.)f
o class Inclusion and fransuflve lnference were. performed at
O ;ﬁianeequal level of efflclency, fhaf ls,;neifher one of Them was J
CUT o more” dlfflculf “than' fhe other. On the other hand, class - =
‘u ‘“:plnclusion Nas. performed af hlgher‘level of: efflciency fhan" :
{daff:iconservaflon. Slmllarly, franslflve fnference was’ performed
3 ;rEaf a hlgher level of: efflqlency Than conservaflon. " jjf \5‘7”' .
Flﬁilly, all fhe fhree’age groups were comblned as a- '
groupAfo‘examlne fhelr efflc1ency in fhe fhree Tasks.»

{fgsfng




TR

cfjf,iciency at which The subjecfs pefformed in the three

asks.w That Is, classvlnclusion was.performed at the highesf

lfx_—u~levdL—of—effieiency +oliowed by transitive inference,f

._wﬁﬁreas .conservation was’ performed at the lowest levei of.

efficiency. ‘As It was The case wiih indlviduai groups,
conservation emerged: as the mosf difficult task, whereas

- class Incluslon was the easlest. . ,//év'

“Speciflcally, if was emplricaliy demonsfrafed that: simuifan-
‘eous processors were beffer at) Piagefian fasks fhan successi

\were low in both: modes of |
ﬁoider subJecfs pe?formed be:
~.,'Easks +han younger subJecfs.\h
"performed better than younger
',Fiffhly,“if -was, observed fhaf fhe ievel of difficulfy for

" the Three #asks was not. the same; class'nnclusuon being the o

.‘.'l ] : s . .:
N

VQ In This~chapfer, the aufhor has described fhe resulﬁs
of dafa analysis..ln summary, all fhe four research .?gﬁ"
hypo*heses were: sftongly supporfed beyond alpha=0.01. :

" .

.processors.l Simulquy, fhose who were bigh in both - L .
simulfaneOUS and successive synfbesis ou?pgrformed fhose who .

rmaTLon. essdng Thirdly,
o simu, M eOUS synihesns
.j}thdy, older sdbjecfs

'bJécTs on . Piage#ian ‘tasks. *

;‘easies+ whereas conservafion was +he. mosf difficu|+

_ In the nex+ chapfer, +he’ aufhor will, focus’ on’ fhef
discussuon of “the resulfs and Their implicafions. _ .
. , . - ""’"QQ o 'o -,‘ . ;.
Ly ,“ ; .

82
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9-"abilify as an’ infegral COmponenT.v A‘review of ~They

1
T
i

Chapter VIli~"
L@ o 'DISCUSSION'
The'prlnclpai concern of This resaarch was to

R
lnvesflgafe the relaflonshlp befween Das' model of s

»‘slmblfanéous successlve synfhesls and P!uge*'s Thlrd sfage

e

of cogntf!ve developmen+, concre#e opera+1bn. LJ’he raflonale

- for.. concepfuallzing such a relaflonshlp was derlved from fhe,
related liferafure In short, fhe nafure Qg YmUITaneous

e

synfhes]s as a process by which a person pvaé’kses hollsflcally

0nc|us»%m Secondly, I+ was observed fhaf slmul*aneous.

'synfhesi Is feiafed fo a fumber’ of fheories fhaf have spafial

:lndicared that Those who perform well on - some of‘jhese Tasks

alds’ perform WBll on Piagefian fasks.. Th1rd Y. a number ‘of.

f“fpsychologlsfs have expne w)fheir concern for an aI+erna+lve

f,f,fo Plagef's approach of assessfng cognl?l gevelopmehf--fhe e‘j
' .'l-“,'approach\zeing confen‘l‘-ortenfed Insfead o@ ‘

rocess orienfed.

"~}Das' model seemed To be one posslble solufion to. fhis'y

> .

.
N
Aol A

R

’Et modeI and Piagef's fheory of oogniflve developmenf as. well

| elegiflma?e concern.ﬁ¢ B : : , _
Clago leén fhe descrlbed concepfual relaTIGGship befween Das'“'“' -

as fhe concern for a process-orienfed approach *o the assess-tj';5

men? of cogniflve developmenf The aufhor hypofheslzed fha

slmul?aneous processors would perform slgnlflcanfly beffer on,»"

ff{’T“PLageTian fasks fhan successiv% processors. l* was

»+e S?{ng fo observe,fh'+;fhls hypofhesls was sfrongly
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processers, but also +he former s performance In each one e
of the Piageflan three tasks. 'I+ thus demonstrated that 2
WArlndeed the process. lnvolved dn solvlng Piagetian concrete
~operational fasks I's compa+lble wifh Das' mode!| of '
slmulfaneous -successive synfhpsis.,- ' o
ln vlew of" fhls,,lf s not unreasonabre To argue fhaf a _
person's abllify to' syn*heslze elements Into whole PR i‘ =
rA,slmulfaneous ‘groups so that they are surveyable as. well as .
one' s undersfandlng of relaflonshlps serve as a baslc © ' ,
<ingredlen+ for successful performance on Plage*lan concrefe.

' operaflonal fasks “’f,ii . . . : '~1‘ 3 S
It can be further argued Thaf being predomlnqpfly a T
s:mulfaneous processor asslsfs onhe *o dec&ﬁ#er his af?enflon, ey

jwhen Igoklng at a- number of .glven oquecfs such as may- be +he
case in the cénservation of qunid “*h d&ger.woods, one is
‘;%fable fo cogcep*uglfze réla*ions beTween and among objecfs
T and fheir dlfferent dlmenslons. ConseqUenTIy, gme s Jlkely
. . to reason Thaf fhough beaker A fs thin, lf is neverfheldﬁs
o compensafed by. lfs herghf, or given that beaker BKT}\shor}
:if s compensafed by 1#5 wldfh “§uch neasoning, as\Piagef .
fwoukd .argue, . is " llkely fo lead To the affalnmen? ; "

v'“-conservaflon .concept. - “a R L I !

_ e Slmilarly, Tt pould be: argued fhaf a slmul*aneous R . -

f;f processor would find Tt easter Inﬁferms of fransiflve B L A ;ﬁu E
7,inference fo look &t obJecfs symme*rically rafher fhan - ' e <

-ff asymmefrlcally, one is abre Tc examine each obJecT In" ligh+ 4
.of.both a direcf and an- lnverse relaflonaljoperaflog.‘-ln S ;f‘{f'
“'1ofher wonds,‘one is able fo perceive Thaf An obJecT has more i*

r

}ffhan one relafionship._ K ;‘5'-' o *:Lo-' ”,‘,ﬁ )
Lo In +erms of claik {ncluslon—ia simulfaneous mode enagles!'s-f
f-,{one fo decompose classes from, a- superordlnafe leveJ +o a .
;',f5ubordlna*e class +hus indicaf[ng reverslbi)ify and mobltify ‘Lf)[J;
',"':,.,"of ‘l‘hough'l‘. s @Lﬁf Qe Polnted out. thatithis.|s only L
_,fpossible as. a. resulf ef fhe subjecf's grasp of fhe relaf!on ~jﬁ”"J
cﬁ;;be?yeenﬁsubc}asses andjfnefr“superord 1ate & ass.; Thaf 1s f:}fgﬁf7fiﬂ
i 'say, ‘an undersfandlng of{par\ﬂehole rela,fons ls essenflel for
5ffmfhe:aftaJnmen" o class incluslon voncepf Thls, asll“'“ |
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Fbeen poinfed out earlier,.is atfainable wifh fhe aid -of e

o simulfaneous synthesis skllls.,

;vbasf represents fhe prese

"td%link actions or péroenfual states In<a- sequeqflal mamner”

%purview of<all’” the: frames (Piaget,’ ,,194i) .

.j" g

I'n summary, It may be said fhaf as a resulf of
processipg informafion simulfaneou_éy, one s capable of,”
In terms of concre?e operational #houghﬁ achieving a

.vslmulfaneous grasp of the ;ﬁole so that he.recalls the

«and slmulfaneously anficipafes ;E

_ f,fhe fufurdﬁ&‘This Is’ quife a- confrasf % rom a predominan*ly
Tl

s&obessive processor ﬁho like a preqperatdonal subgec+ +epds

“ﬂé%bou# displayihg A s?mﬂifggeous and all-encompaasiqg

e ‘ R
. The' preSenf finding ts’ in harmpny with ofher findings'*.; ‘
sych- '

"ascual°Leone (1969) who demonsfrd{ed fha# a éield
'.indep_ 'nt cogni*ive s?yle ‘18 more approﬁkiafe fyr‘ @; s
;soiving'P agefian concreie operafional probléhswrﬁan a fieid ;;a;

' dependenf s%%le._ Simiiarly,!‘he presenf sfudy is in agree-y

. successive

7 ment with ‘Tuddenham (1970} wAq argued and demonstrated. ‘that-

+hose who are ‘high in.sPafiai abiiify oufperform fhose who

.'5 are Iow in sugh abiﬁify. These findings are quoted here - ]n.i’xﬂ

Qecause it has already been argued +hat fhey are’ relafed to
}muifanoous synfhesis.¢ Furfhermore, They are quoied be@ause;
they | fall wifhin #hé;same category, and Thaf is—inftgmafion’L
p%oceésing. f_:-.‘;Vi SRR L o T ~”
At is furfher ralevant *o note, that The flndings of fhis
sfudy l'end supporf fo +hose ‘of Das ‘ Cummins' (l978) in '
which if wa? shown fhaf simulfaneous processors oufperformed

,'v

rocessors Igaciass inclusion‘" In conclusion, “the “'L

fwo au?hors sfafed ' "Slmulfauaous Brocessing is clearly basic:’e¢
. to ?he ‘task of grasping The reiafionship befween ?be SUperordinafe
1' and subordinafe class"(Das ‘and-Cimmins, 1978, 102 e
| ‘$ince a.review of Iiterature (Bickers;l'e"th,,j 979; Das e'r

.Ti;i979) revealed Tha? fhere would be,a groﬁp of subjecfs
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hypothesis was that it was Iimpoftant. for su»jects to have

the required process or. strategy ip adequate measure for

their successful performance on Piagetian tasks. Secondly,

lf was conceived that two sTraTegnes aré better than one,
‘unless they are dlamefrlcally opposa@ Thirdly, consistency §
demanded that wherever snmulfanedus synfhesls existed, the-
_chances were that |f would be advanfageous in the performance
of Piagetian tasks. FPourthly, previous research (DEs and
Klrby, 1977) has_shown that subjéc;s who have both skills

in adequate measure tend to’ perform beTTer than those who

do not. "

As it was the case with the first hypoThesls the .
second hypothesis was also sfjongLy supporfed This held ‘
true io terms of the overall performance and tndgvidual tasks.
I+ thus demonsfraTed the necessity and imporfance of the A
presence of appropriafe strategies for one to succged in any
given cognlflve task. ThlS flndlng lends support to- .
Bickersteth's (|979) study in which it was qégonsfrafed
that those who were hugh in both strategies performed better
in caTegorlzafton and sylloglsflc reasonlng than those whov,
-l were un high command of a snngle strategy. Slmllarly, this
' study exfends the finding of Das and Kirby (1977) in w@]ch it

-was shown that those who were hngh NQ»/OTh sTra?egles were

better readers than those who were high in a single strategy.

LY

But this vein of argument held true only in"the case of
'succe551ve synfhesns processors who:were oquerformed by both
simultaneous processors and those who were high in both
sfrafegles. As regards snmulfaneous synthesis processors,
'there.was no ‘gnificant difference with those who were high

in both modes. In this context, *he successful performance '/
of t+he subjecfs falling in this caTegory was attributed to

the subJecT's possession of simuitaneous synthesis sknlls.

- -

As a secondaryhypothesis, it was predicted fhaf There
woul'd be significant difference, in performance, among the o

three agé groups in simultandous synthesis skills. In other

t .
. L]
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words, older subjects were expected to be more conversant
with the use of simultaneous synthesis as a mode of
informaflon-brbcessiqg“Than the.younger subjects. The
rationale for such a hypothasis was derived frdm‘fhe related
l1ferature. According to Denney (1974) at the age of 6-9,
oﬁ}ldren tend to predominaqfly proéess Infdrmafion

syntagmatically and as they grow older, their predomiﬁanf

‘mode of informafibﬁ processing is that of paradigmatic.

Pribram (1960) and Luria (1973) poynt out that paradigmafic
processnng is a funcflon of\51mulfaneous synfhesls, whereas
synfagmaflf processnng 'is generated by successive synthesis.
Jarman (i978) argues Thaf there |s theoretical evidence

to |nd|ca+e fhaf snmulfaneous processnng may be superlor

and more effecf:ve,fhan successive synthesis. This argument
was only partially supported in an eﬁpirical |nvesf|ga+|on =~
(Jarmaﬁ'e# al 1980). , On *the oThernhand, it was observed '

that {he rate of growth of simul+ane6us_synfhesis was '

felafive!y much higher than that of successive synthesis.

This finding was borne out in the present study. The
difference between the older_and the younger subjects was
significant in simulféneops Syhfhesis, whereas such

difference .was not observed in successive synthesis. Though

this was the case, theoretically one would have expected
some difference due to -developmental changes. That is to

"say, by virtué of their age, older sUbjécfs would have been

expected to do befTer than younger subJecfs
_ ThIS flndlng raises ‘an important theoretical qaesfion,'and
that is, are TEe two modes of information processing non-

hierarchical and of equal status as Luria (1966) and Das et*al .

(1975) Have consisténtly claimed? Inaregard to hiera?chy; both

Luria and Das have not been supporféd by the present study, nor
were.ﬁggy sUppérfed in dJarman's et .al study (1980). In.ferms .
of status, Thelr argument remanns vlable in the sense that there
are some Tasks that call for s?mulfaneous or successive.
synfheSIS‘skills. An this context, using the former for the

latter or vice Qeysa would be unproductive. It must be stressed

¥
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that the effectliveness and superiority of a strategy are
not absolutes as they are relative. Each sfrafégy, therefore,
may be consldered vital within its own right, when all other
things are equal. I ‘ : ‘
Pilaget's 1beory (1941) has stressed the role of
maturation in the attainment.of higher levels of coganI&e
development. According to Plaget, the concrete operationa!’
stage is not in full operation until the age of 7-8 (based
on the subjects tested). -Thls,clqim has been contested by
a number of researchers (e.g.5iegql, 1978; Gelman, 1978;
Mehler & Bever, 1967) who have shown the presence of concrete
operational thought as early‘a5'4£ years of age.. In view of )
#he theory's claim and Hespife_subseduenf contention, it was
hyr-''=2sized that there would be significant d{fféreﬁce'ln,
S eoicre o operafibnal tasks performance among the three age
grwJpg} Thlis hypothesis was strongly conftrmed, thus
conf..ning 'Piaget's stress on the role of maturation as
well as other researchers' findings (ElKind, 1961; Youniss,
1975; Kiminyo, 1973). An analysis of individual tasks,
héwever, revealed that in some tasks there was no significant
difference between two age groups. For example, there wés no
significant difference befween.grades one.and two 'in class
inclusion, nor was there a significanf’difference betweeh .
grade one and kindergarTehers in conservation of liquid.
Significant differences were-observed in other tasks and
groups. There were slganican# differences between grade one
and kindergarteners as well as grade two and kindergarfepers
}n class inclusion. Similarly, there were significan+
differences between kjndergarteners and grade two and between
grade one and two in conservation. In transitivity, both
kindergarteners and grade ones were outperformed by gkade-fwoé,
It was inferesfingufo”nofeﬁfhaf wherevgr a significant
difference was observed, it was the older suéjacfs whoﬁpere
~ formed beffef.fh;nQThe youhger ones. 'There was not a single
incident where the ¢Ohverse held true. .it was further
interesting to note that there was no single intident where
~the three age groups performed at par in any one of the three
tasks. In this iight, Plaget's contention regarding

o~ -



maturation found strong support In this study. This
observation cannot be mutually extended to. Piaget's contenders.
Although there was no hypothesis formulated for the level
of dlfflculfy of the three tasks, this was lnvesfigaféd.Tn

this study. According to Plaget, the various concepts of

, 'concrefe operation are attalned In the followling prder;

.CIass lncluslon-’#ransiflvify-,conserva+ion"(Pla§e+, Inhelder,
—~Szeminsha, 1960; Inhelder and Plaget, I964%. Lovel |l and '
Ogilvie (1961) observed that both conservation and transitivity
emerged synchronously, thus supporting Piaget's contention, —~
Similarly, Wohlwill (1968) and Smedslund (1964) observed .

that class inclysion emergé% before cdnservafiqn. Eralnendj
(1973), however, has contested Piaget's claim and those of |,
Wneo-Plageflan |iterature. His contention Is based qn\Two
studies: His first study consisted of two sampfes of American
and Canadian subjects randomly drawn from grade fwos: In Thef.
, transitive inferéence emerged before conservafion,“

Jn_view of this discrepancy, the author states: -
"This discrepancy prébably'ls due to some systematic influence
of which the writer is unaware" (Brainerd, 1973, p. 111).

' He does speculate, however, -that Canadian subjects could have
been given Instruction that accelerated their conservation, .
whereas -the American sample might have been given instruction
Tha?‘mlgﬁf have facilitated their performance in‘frangﬁ?ive
inference. . ¢ '

This study was féileéd by another study which cons{sfed
of American and Canadian samples of sﬁbjecfs randomly ;
selected from kindergérfen; grades one and two. The means of
agés for the various age grbups was: kindefﬁ%rfen, 5.4 yeérs;
grade one, 6.4 yeérs; and grade two 7.10.years. 'THQ results“
were that g}ade twos outperformed kindergarteners and grade
1dneé in transitive 'Inference and conservation, and class '
inclusion. Slmrrék1y, kindergarteners were outperformed by
g;ade onesﬁln all the three tasks. Both conservation and:
'?ransiflve:lnfeFence were equally @difficult for grade‘fwos,
wheneas for both kindergarteners and grade ones,i;onserﬁa%ioﬁ



was more difficult than frahslflve'lnferéncé For- K-1

and grade ones, the order of dlfflcurfy wWas as follows

Trans?five lnference-)conservaflon but the same order. not
hold ffue‘for grade twos. In conclusion, Bralnerd mdkes + o,
points of observation. In the first one he states: |"Thi

findlng'qlearly Is Inconsistent both with predictions: Fom
Piagetian theory and existing neé-PIagefian'Iffefafure"
(Brainerd, 1973, p. 115) He further states: "Finally,
The most persistent resulf af the present studies Is Thaf
class inclusion emerges much later than elther ?ranslflvify
or conservation™ (lbld ). ' ' n
According to fhe present study, The level of dlfflculfy
for each age group was as follows: '
Kindergarteners: class \\clusnonﬂbfransu+ivu+y-}
. _ conservation ) . -
Grade ones: class |ncIusuon-}#ransifuvnfy-’
b E ‘conserva*ion -
Grade twos: class lqclu5|on‘;+ransif|V|+y-)
‘ . conservation : 5
All subjects: class inclusnon-’fransn+|vu+y1)

-

€ -8 conservafﬁon , .

, R 7 ‘ .
Contrary to Braiperd's claim, conservation emerged as the
<«
most difficult tdsk of the three tasks fox-all groups. . In

support of Piaget, class inclusion was fhe easiest itask for’
grade ones, whereas for grade twos and klndergarfeners, It
was at the same level of difficulty as‘fransifive lnference
For ‘all’ subjects ombtned, class inclusion was the easiest
followed by Tfanygfive inference, whereas conservafion, again
~emerged as the most difficult task. The emergence of -
conservation as the most dlfficulf task as shown byffhls
study contradicts both Piaget's and Bralnerd's claims. _Both
this finding and fhose of others are based on empirical
evidence and yet they are inconsisfenf and confradicfory

In fhis view, none of the researchers involved can. clalm
lnfalllbillfy A comprom!se for these confradlcflng flnd|ngs
may be To state that the order in which- fhese three concepts

emerge is dependenf on’'a variefy of varaabﬂes one of which may



91

oL ’ L R ’ \ - . 4,
be the subjecfs parflclpa*lng in The experimenf
Flavell(l963) points ouf that ﬂNgPlagef

_ astery of

the class Incluslon relatjion “and all its implicafion IsAfhe Eiﬂé

qua non of . concre?e opera?lonal fhoughf P®agdet fur+her .

holds that clhss inclusfon concept Is attained/at the age of

7-8 years. Contrary to thi ‘Winer (19890) ues that there,

is sufficlenf evidenﬁe to indlcafe that class Inclusion is

a formal operational task. He bases his argument on the.

fact that many subjects who are advanged.in age do fall

‘ class inclusion tasks and, Thaf 50% level of success Iis not ;

attained unTIL,fhe age o#“gwghf years. . .
Winer's argumenf was not supporfed by the presenT study

since class Inclusion: emerged as. the easiest task of all.

Furthe more, more than 50% (56% to be exact) ,of grade ones

with a mean age of 6.5 had *he concept bf class inclusion.

The performance was even better with grade twos whose mean

age was 7.5 yearss 70% of them had the concept of class

‘jllnclUSIon. It could be demonstrated that class inctuslion, in

the presenT study was a prerequisite for successful
performance In conservation and transitive |nference ‘in that
95.5% of those who failed in class inclusian also failed in
conservaflon. Snmilarly 89.8% of those who failed class Incluscon d
also failed transitive inference. ) ' l
In summary, the primary ObJeCTIVS of this stydywwas
achieved. A sfrong re|a+|3nsh|p exnsfs between Das' model of
|nformaT|on processing and Plagef's Theory of cognitive
developmenf. Forfone to perform successfully on Plageflan
concrefe operaflonal tasks, it is imperative that he be in
>adequafe possession of .simultaneous synthesis skills.. It
was also observed ?haf older eub*ﬂcfs performed better than
younger subjecfs, Thus confurmnng Piaget's claim regardung
. the role of mafuraflon}’ On the-other hand, this sfudy has
siown that in addufion to maturation, one's strategy

of Informaflon processing ‘is Jusf as” crucial for successful

performance. . ‘ : P
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arlety of ways. They are of nofable signlficance In

of Das' model%.Plagef's theory of cognitive developmenf P
ose who have called for an alternative approach to the
assessmgnt of cognlflve deve lopment. - ]

terms of Plagef's theory, the ‘results Indicafe fhe
theor$ts flexibility and susceptibllity to other means of

\ng It other than the traditional approach A new

added in the sense that |t can be assessed by

evalua
dimension -
means of a content-orientation approach or process-orientat-
ion approach. It thus satisfies the demands of both schools

of thought, namely, those who want to asséss cognitive
development traditionally and those who are more interested

in the process involved In cognitive development. Fur*ﬁefmore,
this study has demonstrated that Piaget's claim regarding the

role of maturation, and the concepts that constitute concrete

.operational thought is still valid. Conséquegfly, Piaget's

Theory‘remains as one of the most reliable theories for
developmental psychbloglsfs. ‘ ‘
;To fhope_who ‘have shown concern for an alternative
approach the results indicate c1early that Das' model of --

|nforma+ion processing may well be one of the possible

~alternatives they have been looking for. Das' model may also
be considered.of special interest for educators in view of its

claim for susceptibility to remedial training. That means,

where direct training of P:agefian tasks does not succeed The

researcher . could resort to-training by means of the process

involved. - ' .
Such feasibilify has been demonsfrafed by training
subjects fo process inforfation successively to facillfafe
.performance in tasks- calling for-such d&sfrafegy (Krywaniuk - ,
1974; Kaufman, 1978). A simllar training could be underfaken .%
for simultaneous synthesis. Regarding training, Das et al
*(1977) state: ' ' - ‘
Training in either form of processing, Tf % i
successful, should Increase the level of school s
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¢ - achievement: -Furthermore, if one form of
processing Is less suscep+lble to ) -
‘Instruction than the other, one could hope ‘
for an average level of achlievement .Un
students given special training In only one
mode of processing. (p.-569) L,

-

o In terms.of Das' model, the results o? this study are’. ,
Important In the sense that they indicate that Das' model
" Is not an isolated ore since it has been emplirically shown
both by fhls'sfudy and'qfher studies (e.g. Jarman, 1980, .
. Kirby, 1976) that it commands a signl?icanf re]aflonshlp“
with other vital fheories, such as Piégef's theory of
cognitive development (Mwamwenda, 1980), Witkin's theory of
psychological &ifferentiation (Heemébergen, 1979), Jensen's
fheorQ of memory and reasoning (Jarman, 1980) and a nUnmber of
others. C ' .
But more than This, this study has shown Thaf Das' model
is capable of distinguising subject's performance on a glven
task given the strategy predominanfly used In informatipn
processing, and. that Pfsposfulafes can be emplrlcally
supported. For‘example, the postulate that one strategy may
be: pore suitable for solving certain probiems given the
nature of such ‘a problem. Needlesé to say, this is the essence-
of any model worth its name. The results of this study are

but a further demons+r$¥lon jhaf Das"model is a viable one

. worth: further investigation. ' : .
Finally, the results o¢ this study are relevantly

-significant because they extend our appreciation, knowledge
and undersfandiqg of both Plaget's theory of cognitive
development and D;s' mode| of information processing. These
two constructs are Iimportant because they have beéen of concern
to many psychologists in the pysf,.and probably will continue
being of concern for many years fo come.

For further exploration and research, it is recommended
~that a rejationship between Piaget's stage of, formal operation
and Das' model be Investigated. Secondly, It Is suggested “that
a study be carrled.ouf to explore the feasibility of training
subjects In g}lefaneous_synfhesls to determine whather .such a .

T ”~



'frainlég~ls likely to have an effect in their performance

on Plage*lah tasks either"at the concrete opera#iobal level
og formal‘operafions. Since a relationship between spatial
ability and Pas' model has:been established (Kirby, I%/é),
tasks of Thi§\nafure coul¢ be used as‘Frain{ng material. But
more Importank than this, it will be necessary to esIablish
how simultaneous synthesis as a'proceés can be frgjned s0
that the experimenter will be able to detect those who are
qusing the wrong strategy in processing, information. This may
be a lot of work, but It is not insurmountable.

’
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