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ABSTRACT
THE DEVELOPMENT OF OPERATIONAL THINKING IN PRIMARY

SCHOOL CHILDREN: AN EXAMINATION OF SOME ASPECTS OF
PIAGET'S THEORY AMONG THE ITESO CHILDREN OF UGANDA

Barnabgs OﬁaélaA' .
' . _ L.

'An invesﬁigation patterned after Piaget'é“work was carriei oyt
among Iteso‘chilﬁrép of Uganda. The main aim was to examine tﬂe valide-
ity of certain aspécts'of Piaget's theory iﬁ'a.non-Wéstg;n,lrural popula-
ti;n, aﬁd the relevénée of the Piagetiag.approach to education in Uganda.

The présent investigation emylbyed a stan&afdized interviewing pro-
cedure, using Piagetlan tasks to investigate two questions. The first
question related to the valldity of the sequence of development of
logical abilities as stated in Piaget's theory. The secdond question
dealt with the Piagetian claim that conservation, seriation, and class- -
ification develop concurrently.

The subjects were 160 children from two rural primary.schools in
Teso District in the eastern region of Uganda. In each school 20
'cplldren-were teken frem each of the alternste classes Pl, P3, PS5, and
 PT7. .There were Zd'boys'and~20 girls in each éf-theufwo lower classes;
there.were 32 boys in PS, and only eight girls., In P7 there were 30
boys and ter girls. Altogether there were 102 boys compared to 58
girls, covering the age range of about six to 14 years,
.‘é"An.intefview-séhedule consisti£g of a total of 134§6§§é;ﬁé£ibn;
sériatiOh, and classification tasks was used to investigate the ques-

~tions. Infeﬂgiews were carried out in the schools. The data were
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1 - PROBLEM AND BACKGROUND T

Throughout the.world rapid increases both in scientifig knowiedge'
and in demand for sclentlsts are causing teachers to reconsider the con-
tent of 0ylla,buses and teaching methods. 1In developlng countries where
‘mass,education even: for primary sehool @ge children hes not yet been
‘.intfoduced, the'proﬁlems are ﬁore far~reaching.

In Africa, hew nations face urgeﬁt and perplexing problems ﬁhat
Jreqﬁire urgent eolutions. There is recognltion that in educatlon may
lie the lnstrument that w1ll brlng about rapid change In all parts of
JfAfrlcg today,.education is.in the front line, so to speak, of natlpnal
planning for the future of evefy independent‘country depends moie than

anything else on the rapid and effective deveiopment of 'its system of
educatioh. Hopes of achieVing higher stendards of living and even ef‘ ..
establishing indepéhdénée in a viable form seem to depend alfiost di-
wrectly upon the ablllty of. each country to train the nationals it re-
qulzes for service .at all levels 1n the administration, commerce and in-
dustry, Education has accordingly become a major concern of every in-
dependen%ﬁcountry in Africa,. For some, it may be viewed as a panacea
that, will pave “the way for a technological society and-31mu1teneogq;y
cure social and political tensions. “Not since Mexico in the 1920;3 has
so much faith been placed in edﬁcetion. Never in the history of educa-.
tion has expansion taken plece so repidly, and never has there been so

-

) ' - . . 1
much concern to accelerate even faster the educational framework."

:.&,“. . - % RS

o et . . -

‘ 1 pavid Scanlon, Education. In Robert A. Lystad (Ed.), The African
‘world: A survey of Social 1nsearch New York: Frederick A. Praeger,
1965, "P.- 199 :




While the growth of education has .been remarkable, it is but the
beginning. Emphasis on education has been on expansion of the present
system. Effort has been directed primarily tovards meeting the demands

. M . 7‘! .
of villagers for more schools, of youths for more education, and of

" businesses and governments for more trained personnel. The geheral ap-

o

proach tﬁroughout'mqst of Africa, therefore, has been to expand the ex-
isting strugture.under the pressure of the need to produce @oré trained
personnel for the country. In the.case of Uganda, for instanée, the ex-
‘pansion after independence, at various levels of educatlon was stated to

the Natlonal Assembly by the President of that country in- these terms:
i
The House, the Deople and indeed;the Government, must
feel highly satisfied with the results of those savings and
"investments in the development programmes. Take investment
in education, for example; the school population at the
Primary level in 1962 was 435,000 and 636,000 in 1969. In
1963 we had 9,500 students in’ the secondary schools and an
enrollment for, 1969 was 42,000 students. At the level of
- the University and post—secondary institutions we started "
with 1,300 students in 1962/63 and in 1969 the number was
3,400, At iakerere University College alone the number of
Uganda students 1q?1002/o3 was 290, whe§§as in 1969/70 the
number had gone up-to 1, 6h0 1 '

There is an increasing demand in every independent country that the

»curriculuh 6f the schools be Africahized. The basic problem is the

C.

paucity of research in the field. There has been no appreciable degree

.of blending of’social science disciplines with educétion'that‘is'found

“in othér countries; the'emphasis has been upon methodology,'and too

often it has been a methodology: imported from the former colonial power.’

In Uganda, for instance, the system of educatlon inherited from colonlal

.

s

L Uganda. .2His Exceiiencv The President's Communication'From the's -

Chair of the National Assembly on 20th April, 1970. Entebbe:

- Government Printer, 1970. P. k.
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days is, despite the fact of independence, still largely mechanical and

unrelated tp‘the background qf the children. The Castle Commission Reé
port suggests phat primary education in Ugands has not éﬁeiged from the
historical phase in all cbuntriés of'the world where attemp%é gb devise

" a primafy'educaﬁion for the whole ﬁéople resulted in a mechanical ap-
proach to teaching and learning. In thése countries:

Teaching was regarded as talking and writing on the
blackboard, and committing material to memory. In these
circumstances; the ideal class was eduated with rows of
silent; motionless children, and the whole classroom at-
mosphere was ‘'academic,' verbal rather than real; cut off
from living interest of childhood, with emph¥¥is on pass-
ivity rather than activity. The result was that certain
aspects of education, just as important as the Three R's,
were neglecteﬁ; notably the physical growth of children,

“the aesthetic and emotional develooment which results -
from work in arvs and crafts and training .in the use of

-

the spoken word .t
The basic studies relating the social sciences to education have
Nfor the most part not been carried‘out. And yet studies relating |
. anthropology and sociology, géénomics and psychology to education should
constitute the basis foi the develovment of a Successful African
geurriculuwn for which the cry is so loud and clear.
| Stgdies of human growth and developmenﬁ, and in thé'psychology of
learning Hgve assuﬁbd great‘importance for‘the methodology of teaching
in western countiies. A %feacher must be aware of the process by which
- ‘people learh and must understand the different modes of learning.
- . Underlying all -of“the studies in the learning process is the

assumption that»~fhough the developmental level may vary from persoh to

-

Cormission, 1963.  hnteboe: Government Printer, 1963. P. 11.

1 Uganda. Edug;tiéh"in’Uganda: The report of the Uganda Educatiom, ' . .7
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person--there are common grids that can be used as guidelines. In the

case of African pupils, developmental studies have not ye% been done,

. though a beginning has been made in a few scattered centres.l o

There is need for new approaches in methodology. Iﬁgs heed was
recently emphasiied by the Minister of Education in Uganda when he
noted:

...0ne of the revolutions that should be taking place,
not only in science teaching but in education as a whole,
-should be the move away from haying children sitting in nice
straight rows in classrooms passively absorbing facts from

" their teachers to having them getting up and out and doing
things. This is what we want to see hebpening in all our
schools. If Uganda is.ever to get anywhere in this modern
‘world, then our educational system'must produce people who
are not Just passive absorbers of what other people tell
them, people who stand and gape in awe at the wonders that
others produce, but people vho get up and do sgmething,
“'who produce wonders for the others to gape at.

There is need for studies of contemporary African children who'are N

passing through a difficult périod of social and cultural change. What
are the characteriétigs of childfen in primary schools? This is a
. crucial ques£ion, énd, asgone writer has suggested, "For t@? long'run,:
the greatest challenge is at the primary level.. Here is where the téEk
of educatlng v1llage Africans into the modern world beglns, and here is

vhere the new gereration Qf‘Afrlcan scientists must ultlmately be

formed." . A L e .

1 Examples of these include The Institute of Education at the Univ~
ersity of Ghaha; Th& Institut d'Ltudes Pedagogiques of the University of
Dakar, Senegal; and the Instltute for Social Research, University of
Zambia. .

; 2 Extract from e, opeech by Dr. Luyimbazi-Zake, Minister of Educa~

tion, at the openlng of the 1968 Uganda Sclence Falr. *s¥ S

3 Charles Welss, Jr., Sclence in Afrlca Afrlca Report, 1968 13,
13-20. P 17. - S

r
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~ The present study was an attempt to p{ovide some_answers regarding .
- some of the ways Uganda African children at the primary level of school

view thelr:world. The technioues of 1nvest1getlon derlve from Plaget s

work, and it seems in order to outline those aspects of Wis work which

have relevance for the pfesent study.

1-

Pisget's Theoretical Formulations -

Piaget has preduced an account of the development of intelligence

in children. He has endeavoured to- trace tﬁe development of children
from infancy to adulthood with regard te~phe'mannep in which they ac-
quire knowledge of the vorld in-vhich they live. ‘ |
Intelligence is copsidered, by Piaget, as ah instance of bio-
‘logical adaptation, and 'behaviour becomes more intelligent a3 the path-

-

ways between the subject and the objects on Which it acts cease to be
l ¥
1

-

simple and beeome p@ogressifely more complex.
Piaget's over-all aim has been "to trace the development of in-

telligence as it comes to deal ﬁith increasingly complex probleme or aé

it deals with simple problems in increasingly more efficient weys."2

Accofdipg to Piaget, children do not merely accumulete information.

They seem to process 1t to orgenlze it into what 1s for them meanlngful

complexes of knowledge This organlzatlon of knowledge reflects the

evolution’ of the ablllty to think logically and Systematlcally, and to

f e

1 Jean éiaget, The psychology of intelligence. Paterson, New
. Jersey: Littlefield Adams & Co., 1966. P. 10.

-

2 Anne Paregns, Translator s 1ntroductlon- A guide for Ppsychols, ..
ogists. In Barbel Inheldér and Jban Piaget; The growth of logical tnlnk—
ing from childhood toc adolescence, Basic Books Inc., 1958. rp. vii-xx.

P’o"'“X‘i‘!



deal with abstract.propositidns as well as concrete realities;{ Piaget
anel&ses this créanization of knowledge ic terms of relatively well-
éefined stages of development. | )

The earliesc stage is that of - the sensori-motor period*(OZQeyearé);

This is the stage during which the child learns to coordinate perceptual
and motor functions and to deal with certain external objects and to , .
.organize spatial relaticnshiﬁs. Elementary forms of symbolic behaviour,
- as Well as'expressive symbolism appear. A child at this sfege canube

| eeen to shut and’ open hie mouth wﬁen "thinking" abogﬁ-extracting a

| watch chain from aAhelf-open match-box; or to feign eleep. AMgcb‘of what )

T is acqﬁifed'aﬁ this. stage is foundational and is carried forward for
nf‘urther._development in the succeeding stages. As Piaget put it: '“What
haﬁpens during the secsori-motor lével concerning ideas of the perm-
anence of an object, the construction of the ideas of space, time end

. causeli£y3 will constitute the substructure of the subsequent, fully

== achieved ideas of permenentvobjects, space, time and causality.t

Then there is the pre;operational or rcprESentetional stage (2;7

years). In this stage, because of "symbolic functions and the advent of
language, 1t becomes possible for the child .to invoke objects which are
not present perceptually, to” reconstruct the past, or to make proaects,

' plans for the future, to think of objects not present but dlstant in
space. The Chlld for instance participates 1n ‘symbolic play, represent -~

= e

ing something by means of somenhlng else. He is also capable of delayed

L Jean Piazet, The stages of the intellectual .development of the.

child. Bulletin of the Menninger Clinic, 1962, 26,”120-128. P. 122. L : ... ..

T R YL
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imitation, an.imitation.that takes place not in the presence of the
originél.objeqt but in its absence. The child et this s?age is able,
in short, "to span spatio-tempa;al distances much greater than before. "l

In ansvering.questions the ﬁre-opgrational child shows aigreater
reliance Bn present percéption than does the operational child. Hé
jﬁdges that there is more liquid in the narrow container gécause it cén
be seen to rise to a greaéer height. The perception.on which he relies
tends to be partiél in that it focuses on a singie dimension of the

| problem. He attendsﬂzo the height of the column of fluid’or to its
width but does Aot move back and forth between the tvo.

Durkﬁg the nex%:stage,vthe stage of concrete operétions (7;11‘
years), the ability to paés mentally from one point to another and be
able to come back to the stérting point, appedrs. It is limited when
compared with the ability of the next stage onLy-in-thé sense that the -
operatlons are concrete. That is, the child can maenipulate the opera- » '
tions only when he 1;‘dea11ng ulth the properties of the immediately
present object world.

The last stage in Piaget's system, the stage of forhal operations
(11+), differs from the period of concrete operations_in‘that operations
are no 1oﬁger appliéd solely'fﬁ manipulations of concrgte objects; but

>noﬁ cover hypothesés and formal propobiéions Children %ith'formal -

v

0perab10ns see further 1nto the. sphere ©f the potential than do the con-

—~
-~ .

cretely operatlonal chlldren. They frequently verballze the necessity

—

l Jean Plnget The stages of the intellectual dﬁvelopment of the
child. Bul‘etln of the Mennlnger Cllnlc, 1962 26, "120-128. P. 12k,
- - e g O ) » '




- SERE

of tryipg all possible combinatidﬁ;. This ability to represent in ad-
vance a full set of possibilities is a cardinal feature of intelligence
~ on the most advenced level of devélopmént. This final stage comes
during early ado}escencg, preparatory to adult thihking. *
Vhile Piaget sets down ﬁsual ages fér each period‘he does not.

“assert that these are absolutely fixed. He simply ass;rts that the
periods are ordered, that they will in all cases succeed‘one another,
as descfibed. The claim is the same fof the stages in each particular
'proggessiqn. Possibly for more intelligent.children the age of attain-
ment of each stage is earlier .than for the less ihtelligent. Al
éhildreﬁ.ﬁill_go firough the stages in the same.order but the raté of
movement~ﬁill vary from chiid to child, for a variety of reasons}l

. At this stage.it seems in order to turnvto a brief consideration
of the doncepts of operation, classificaﬁion, seriation, congervation

and number, all of which provide the theoretical background to the

présent study.

Operations
Plaget esserts that the central idea in the structure of knowledge
is the operatlon- B R

Knowledge is not a copy of.reality. To know an- -~ .
object, to know an event, is not simply to L at it ' ¥
- and make & mental copy, or image, of it. To»know an ’
object is to act on it. 'To know is to modify, to trans-
form the object, and to understand the process of trans-
formation, and as a consequence to understand the way -
the object is constructed. An operation is thus the
"essence of knowledge, it is an interiorized action which
modifies the’ object of knowledge. For instance, an : A
operation would consist of join%ng,objects in a class, ’ R

e



to cons»ract 8 ClraulfleﬁlOﬂ Or an ogﬂfation would con-
sist of counting, or measuring. In otner words, it is a
set of actions modifying the object, and enabling the
knover to get at the structure of the transformations.-. -
Roughly an operation is a'meaﬁs for mentaily trahsformin%ﬁdapa
about the real wopld 50 that they cen be organized and used selectively
in the.éolution of problemg. An operation differs from simplé'acﬁion
gor-goal-directea behaviour in that it is-internalized and reveréible.
Accordlng to Inhelder and P1aget2 an operation is a’ rever31ble, in-
‘ternalizable action which is bound up with othersvln an 1ntegrated
structure. A transformation is reversible when it gives rise to com-
plete compensation or hhen it céh be cancelled by an inVerse trAhsforma;
tion. Addltlon is cancelled by subtractlon, multlpllcatlon by lelSlon,
etc. As to structure, a loglcal class is part of a total structure
of classification; or a glven'number is part of a sequence of numbers-
As stated earlier, Piaget's studies of intelligence aim at un~
covering the orderfin'which the child is able to deal with increasingly‘

complex problems or as he deals with simple problems in increasingly.

more efficient ways.

Classification

Class inclusion operationgwielate to the child's ability to man-

1pulate part-whole reWatlonshlps w11h1n a set of categorles. The

v

51mplest operatlon is concerned with" clas51fy1ng objects accordlng to

. TN

. 1 Jean Piaget, Cognitive development in children: The Piaget
papers. In-R. E. Ripple, &V, N. Rockcastle (Eds.), Piaget redis-
covered: A report of the conference on cognitive studies and curri-
. culum development. TIi hana, liew York:. School of Educatlon, Cornell
. University, March, l9 h. Pp. 6-48; P 8

. ~2‘Barbel_Inhelder, & Jean Piaéet, The growth of logical thinking
-from childhood to adolescence. New York: Basic Books, Inc., 1956.

-
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their simii&rity.an@ their difference. This is accomplished: by includ-
ing subclesses within larger and more inclusive general clésses, a8 pro=
-cess vhich implies logic§1 inclusion. According to Piaget such a
classification is not acquired until around seven or eight years.

Before that age, at the pre-operational lével, logical inclusion is not
evident. To illustrate,‘if‘a pre-operational child is shown a group of
enimzls, some of which are dogs.and the others of which are cows, and
is asked vhether there are more cows than animals, he is unable %o re-
spond correctly.

Piaget attributes this ingbility to the fact that the pre-opera-
tibnal-éhild reasons. either on thé basis of the whole or of the parts.
He cannot understand that the part is complementary to the rest and he
says thére are more covs %han,animals‘or as many cows as animals. He
does not understand the inclusicn of the subclass-of cows in theléléés'
of animals. It is only around seven or eight, according to Piaget,.that
a-child is capable of'solving & problem of inclusion. Piaget himself
gives a classical- example of the study of the formation of classess

To study the formation of.classes, we place about 20
beads in a box,. the subject acknowledging that they are all.
made. of wood, so that they constitute a whole, B. Most of
these beads are browvn and cconstitute part A, and some are
white, forming the complementary pert A'. .In order to de-.
termine vhether thie child is capable or understarding the
operation A + A' = B; that is, the uniiing parts of a whole,
_we may put. the following silmple guestion: In this box-(all

the beads being still visible)-which are there more of--
-~ . wooden beads.or brown beads--that is, is A<B?

.1 Jean Piaget, The psycholory of'intélligence. Paterson, New
Jersey: Littlefield Adams & Co., 1966.. P. 133.

L
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Plaget otates that the uu.bgect flndu no difficulty in concentrating

his attentlon on the vhole B, or on the ‘parts A and A', if they have
been isolated in thought but thevdifficulty for the pre-operational
Chlld is that by centerlng on A he destroys the whole, B, so that the
part A can no longer be compared with the other part A'. So there is
non-conservation of the whole for lack of mobility in the successive

centfations of thought.

Seriation

*

Another system of operatlon which mppears around seven or elght,
according to Plaget, is the operatlon of serializing; that ‘is, the
arrangement of objects according to size, or their progressive veight.
This also rests on the manipuletion of coocrete objects. |

Pre-operational children, when presenﬁed vith a series of sticks

A, B, C, ete. of different lengths and asked to place them in order of

magnitude are able only to construct uncoordinated pairs and are unable

A seven- or eight-year-old, e child at en operational level according
to Piaget, vhen given a seﬂ of sticks to arrange in order of size, pro-
ceeds by'taking the smallesh:first .(or the largest), then the smallest

of those which are left, and so on, - Not only is a child who has -

acfuired serial ordering operations able to register the changes in

wmagni‘c.ude of & giveﬁ“%ariable; but given two independent series, the

Chlld learns to flnd correspondences between them. He begins, in other

words, to relate two varlables accurately by observ1ng concurrent
-‘

changes. To illustrate, glven a set of,stlck—flgures~of women drawn on

i

-to interpolate‘new terms in a finished series without undoing the whole.-

oy

- Y e v s
L SR K
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strips of cerdboard of verying length which he successfully orders ac-
cording to size, an operational child should, according to Piaget, be

-
able to order a corresponding series of baskets according to size. To

- ‘lé
use r.agaet's example: '

If a child knows how to serialize objects according to
the relations A < B < C,..the subject will find it no more
difficult to seriate two or more sets, vhich correspond to
each other’, term for' term; when a child aged seven has menikinis
in order of size, he will be able to make a series’of sticks
or bags correspond to them, and he will be able to identify- '
which element in one series corresponds to which in another -
even vhen they are all jumbled.l '

Wumber Concepts

At tié.concretg“operations stage, thefe is also the construction
of number which Piaget suggests involves a synthesis of classification
and seriation. Piaget suggests that earlier than the advent of nﬁmber
Acchﬁpt the child may be taub;t to count, but experlment reveals that
the verbal use'of_the%namgs of numbers has little connectiop with
numerical operatibns as‘such."According to Piaget, a true concept of
_nﬁﬁber évolfes only after the child has'ﬁéguh to "conserve" quantity;.
"~ The number concept involves both cardination and ordination, both of
‘which aré"aspects of classificationland éeriation, respectively.

I one enumerates a set of objects and thereby arrives at its

~ -

cardlnal number value (there are ten objects here), one is in effect

@;eating the objects as ﬁhough they were all alike, just as one would

do if one assigned them to a conmon class. In the process-of discover-

ing_their cerdinal value by enumeration, one has to order the objects--

-

L — DU X
: L Jean Pisget, The psychology of "Intelligence. Paterson, New
Jersey:- Littlefield Adams & Co., 1906. P. 143.
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one, two, three,fetc. This is ordination. For Piaget, number "is at

the same time a clgss and an asymmetrical relation, the units of which

it is composed being simultaneously ‘added because they are equivalent,

1 &

*

and seriated because they are different from one another."

Conservation *

Conservaﬂion refers to the ability to understand that certain
properties of objects remain invariant (axre conserved) iﬁ ﬁhe face of
external transformetion. Pilaget makes fhe‘distinction between con-
servation of continuous quantity and conservatidn of discoﬁtinuous
Quan{;ty, aég.one-to-q?é'correépohdencé.

To illustrate the first kind, conservetion of continuous quantity,
reference ma& be made to one of Piagét's classical experiments--that of
conser#ation of an amount of liguid. In this exper;gent the child is .
shoﬁn two idehtical cylindrical containers containing the same quantity
of liquid. The contents of one container are then transferred'to a
broader, shorter container or a taller, narrower container, and the
child is askgd vhether the quantity of liguid in the new container is

"sfill equal to that remaining in the other container.

Pidget iﬁ&icates that a Qh;;§~who is not operational would have
diffiéglty with this problem, and he attributes this difficulty, -in
the case of a pre-operational child, to what he refers to as successive

. centFings. Suppose a child estimates that there is more liquid in the
taller, narrower can&ainer bécause the level has been raised. He thus

"eentres'" -his thought) or his attention on the relation between the

ent
e -

; Jean Piaget, The child'é conception of number. -London:
Routledge & Kegan Paul Ltd., 1952.. P. 1ok,
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heights of the containers and ignores their widths. But if the contents
of fhe tallef, narfgwef glass are emptied into a-yet taller and narrower
'cOntainer; there must be a point at which the pre-operatidnal child will
reply‘that the contents in fhe neﬁ container is less beéause i%‘ié too
nafrdw. There will thus be a correction of centring on height by a de-
centring of attention to widfh.

To Piaget, "this transition from a single centring to tﬁo success-
ive centrings heralds the beginnings of the operation; once he reasons
with respect to b&th relations at the éame tine, the child will, in .
fact, deduce conservation."l, , . -

Wi%h<féspect to discontinuous quantity.Piaget uses beads, instead -
of liquid,Aand finds that non-operétional chi;dren~resbond in a manner
that- indicates that they are centring on width or on height.

In the one-to-one correspondence, for a prc-cperational chiid, it
is only necessary to spreéd the elements in one series furthgr apart, or
* to draw thém'closer togéther for the subject to disbelieve in the
eqﬁfyalence. “As long as the optical cqrre;pdndence lasts, the

-equivalence is obvious; once the first is changed, the §ecgnd'dis-

appears, whicg brings us back to the non-concervetion of the whole."2

RN

Three-sta e Development of Understanding = - - . .

-

In the development of"each of the various abilities considered,

- = Lot

~ Piapget stipulates a three-stage development.df understanding: pre-

operational, transitional and operational.

-

1 JEan Pzaoet The nsvchology of intelligence. Paterson, New
Jersey, thtlefleld Adans & Co6., 1Gob. P. 131. '

Plaget,.The psychology of intelligence. P. 132,

~
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In the firsﬁ stage there is no evidence of conservation. In the
case of liquid, for instance, the child's responses indiéate that the
~quantity of liguid increases or decreases according to the size of the-
containers: He pays attention eitﬁer to the height or width of*the con-
tainer, and does not coordinate them in arriving at his judgment. |
Tn the transitional stage conservaetion emefges gradually. In some
instances the child maintains conserﬁation, but ﬁot in others. This
second stage, according to Piaget, is not necessarily found ip all
~ children.
| In the third stege the child assumes conserYation-for each of the
transformaéiéns;the hﬁantity undergoes. Whafever~change he observes,
the child knows that if the amounts.were originally equivalent, they
- must remain equivalent. As Piaget puts it, "there always comes a time
(63-7 yeers, 8 months) when the child's attitude changes: he no longer
needs to reflect, he decides; he even looks surprised that the question
'is asked, he is certain bf the conservation. If we ask him his reasons,
he feblies that nothing has been removed or added."l Or else he replié;
. that the height makes up for the width 1ost by the new glass; or he re-
plies that a transfer from A to B can be corrected by a transfer from °
B o A and this reversibility is Certainly essential.
Ih the case of a bne—to-bne correspéndence, Piugeﬁhalso fiﬁds;a

three-stage development. In the first the child finds it difficult, if

k4

not impossible, to mzke a one-to-one ccrrespondence between two sets of

objects. There is little differentiation between the space occupied and

ol .

quanti%y. In the second stege; the child can set up the objects in a

L Jean Piaget, The psychology of intelligence. Paterson, New
Jersey: Littlefield Adams & Co., 1966. P. 0.




one-to-one correspondence, but he cannot maintain it when the con-
figuration of the sets is changed. 1In the third stage,'the child dis-
covers that "any spatial modification in the distribution of elements
can be corrected by an inverse opera.tion."l ' “

In seriatioh, children in the pre-operation stage are unable to
construct a series. Wheq they are given a set of sticks to arrénge in‘-'
order of size; they begin at random and try to re-arrange in ord?r of
size only when very noticeable discrepancies occur. Children in the
transitional stage.afe able to construct a seriéé with few séicks, but
may fail whqﬁ the number increases,-and when the differences from one -
stick to.%ge next ‘aré not very great. It is only in the third stage

‘that seriation is achieved straight away, by such a method as, for ex-
ample, finding the smalles£ of all the %erms, successively.

Piaget alsc postulates three stages in the evolution of logical
classification funétigpsfﬂ In the first stage the child's classifica-
tion is termed "figural" colléction. The child will sort a collection
df‘objects on the basis of attribute similarity, but is soon distraéféd
by the configurational easpects of the formation. If a collection is

. composed’of_toy cows"and toy dogs, for example, he may begin to classify
them'into ﬁwo categories, éitﬁgagh he may soon forget the attgibute

~ -

defining eéch of the two classes and begin to mix dogs and cCoWS.

In stage twp the child is able to form classes on the basis of

attribute similarity as opposed to part-whole configurations. He can

reclassify a given collection in accordance with different attributes,

<

. Coaed o .l R .
1 Jean Piaget, The child's conception of number. "London:
Routledge & Kegan Paul Ltd., 1952. P. 56.
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such as colour, material or varieby of animal, Piaget terms the sorting
behaviour found in this second stage "nonfigural' because the child can
form & class as opposed to part-whole patiern. However, the sorting is
a coliaction ané not a logical clqssifibation because the chif& éannot
understand the inclusion relationship of a subclass to its superordinate
class. . Given a collectiog of red cows, A, and black cows, A', the child
is asked the inclusion question, "Are there more re?Acows (A) or more
cows?" The child will state that there are more red cows because there
are fewer black ones. Pieget attributes this.reéponse to.the fact that
the child cannot simultaneously conceptualize the qualitative relation-
ship of tﬁéitﬁo clé;sés to one another as well as to the superordinate

'In the third stage, the child explicitly recognizes the logical_'
necessity of the inclusion relationship. When asked if there are more
covs or rore red cows&_he will say that there are moré cows because all
the objects are cows and the red ones are just a part of them. He now
réaiizes that the subclass is included within the superordinate class

" but does not exhaust it.

.. Velidation Studies

~ - -~ . -

Meny validation studies have been carried out in Western countries,
especially in Censda, Britein, and the United Stetes; and increasingly
are being carried out in non-western countries including those in Africa.

. These studies'have addressed themselves to the question as to

-

vwhether or not the stages of development in Swiss children, described T
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by Piaget are‘idenfifiablé in other populations. Théy have also sought
to find out vhether, within any given stage, the relationships among
underlying abilities aré similar tq those set forth in the theory.
Other studies have sought the relationships between attainmentéuof
levels of thought es desc#&béd by Piaget and‘intellectual development
as measured in other, more traditional ways. Fipally, a number of

' _studies have dealt with the role of experience in either facilitating
or hiridering progress from one level of thought to another. Brief com~
ment will be-made on scme of the studies deallng W1th the validity of
stages, thg relationships among abilities within stages, and the role

-,

: o
of environment and experience.

Validity of Stages | Sl
Replicaﬁion studies have, in general, supported Piaget's findings”

., regarding the secuence of development of the stages. A stage of pre-

~oi:erational thought, is followed by the transitional stage, which in
turn-is followed by the operaﬁional.étage.

Dodwelll used a large number of Piagetian number tasks, in studying
a large number of Canadign children in kindergarten, first.grade, and
second grade;* He was able to. identify éll the three stages in the de-

. &elopmgnt of numbericdnservation. He also.foﬁnd'that the dperatiqn of -
cdﬁntiﬁg vas of@en inefféctive in guaranteeing conservation of number .
in young children. However, he noted that some of the number tasks
shoﬁed'less defini€e deve1opmental trends than others, for the age range

“studied. ‘Dodwell's overall evaluation of Piaget's number work was that

e

w0 - -

) 1 P. c. Dodwell, Children's understanding of number concept:
Charecteristics of an individual and of a group test. Canadian Journal
of Psychology, 1961, 15, 29-36. = -
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"whilst Piaget is on the whole correct iﬁ his description of‘the child's
understanding of number, the pattérn of .development is neither as éea£
nor as rigid as he would have us believe. "L
Elkind2 administered tests of conservation of number, of coﬁfinﬁous,
gquantity, and of discontinu&us quantity to American children aged 4-7
. o
years. He found that all thrge types of“poﬁéervatioh vere age-
"dependent. He aléo found that conservatioh of continuous, quantity was
more difficult than that of discontinuous quantity.

In ancther study Elkind3 administered Piaget teéts of coﬁservation
of global.qugntity, weight and volume to a large nﬁmber of 5-11 yeér
old American ;:ixildren:p He again found that each type of conservation

- m;as clearly ageFdependent. He also found thath?e nmean ‘ages of acquisi-

tion of the three supported Piaget's claim that the normal genetic order

~_1is global quantity first, then weight, and then‘volumé. In a third

u

-

" replication study Elkind testgd about 500 children aged 12-15 years
" in a further effort to unearth thé relationship between the development
» of the conservation of quantity, weight, and volume. His finding was -

- that the age decalege between the first two and the third type of con-

servation may be considerably greater than Piaget had thought.

B

-1 p. ¢. Dodwell, Children's understanding of number concept: -
Characteristics of an iundividval and of a group test. Canadian
Journal of Psychology, 196L, 15, 29-36. P, 35.

. 2 David Elkind, The dé¥elopment of quantitative thinking. = Journal
of Genetic Psychology,. 1961, 98, 36-L6. :

3 David Elkind,; Children's discoveéry of the conservation of mass,
veight and volume: Piaget replication study II. Journal of Genetic
- Psychology, 1961, 98, 219-227. ~

. b payid Elkind, Quantity conceptions in junior and ‘senior high
students. Child Development, 1961, 32, 55L-560.
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Iovell gnd Ogil'vi'el tested a large sample of English junior school‘
children using. tasks involving conservation of substance. _The threé
stages in the development of the concept of conservation of substance.
were confirmed, but the investigators also noted that it was diffi&uit
at times to classify correctly a child at the transition stage.

Among the proéressions described by Piaget, then, there are some
* which are ﬁniveréal. For example the occurrence of non-conservation
answers before conservat%on.answers and, among the conservations, a
. progréssion from quantit&gand space to weight and,still later to volume.
Wallach, summarizing a large number of European and North American .
féplications of the Genevan reséarches on consérvation, of which those
cited above are only e Ssazmple, finds that whllﬁ*there are shifts of a
year or two in the age norms, "... the same general developmental se-

quences have, on the whole, been cbtained by such work. "2 -

'_Rglationships Amongz Abilities Within Stages

One ba§ic fiagetian contentiop is that in any one developmental
stage parallel invariant seduences exist for classificat;on and seria-
"£i§n,,and con§efvation.3 In"contrast to validation studies on quantit&
and number concéits, verf feﬁ studies have examined the extent to which
abilities of conservation, seriation and clasSification develop con- -

currently, as Piaget asserts. Moreover the results of those that have

1 K. Lovell, &"EL{Ogilvie; A study of the conservation of substance
in the junior school child. British Journal of Educational Psychology,
. 1960, 30, 109-118. ' RN

2 M. A. Wallach, Resgarch in chlldren s thinking. Ih H. Stevenson
(Ed.), National Soc1ety for the Study of Eddcation, 62nd Yearbook, Child
" _Psychology. Chicego: University of Chicago Press, 1963. Pp. 236-27 6.

3 Irving E. Sigel, "& F. H. Cooper, Logical thinking in children: Re-
‘seorch based oa: Plage 5 theory. ©New York: Holt, Rinehart and Winston,
, 1968 IR
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been done have not been véry satisfactory. A brief mention will be made
of'studies'by Dodwell (1960; 1962); Lovell and Ogilvie (1960); Lovell,
Mitchell, and Everett (1962); and qusky (1966); Tuddenham (1970) and

PO
in his study involving kindergarten, first-, and second-érade 8

children, Dodwell found that although they could not deal with either

classes or series separately, some of the children could deal opera-

tionally with cardinal-ordinel properties. . He also found that if they
could deal with élasses or series separately, it wés not necessarily
true that they could deal with -numbers as constructs combining cardinal
and ordinal relatlons?l
Dodwell2 élso investigated the relationg&i?slbetween developing
concepts of number and the ability to handle classification problems. )

Most of the correlations between answers to the classification problems

end the items on the number tests, though positive, were low and not

éignificant. A possible explanation for this offered by Dodwell is that

children typically received considerably more instruction in the de-

- velopment of number concepts than in the nature of hierarchical

-

classificat{on.

Lovell and OgllV1€3 atteﬁbte& to determine whether children who

-~

conserved had in their repert01re Ouher related logical abllities as

"1, ¢ Dodwell, Chilfiren's understanding of number and related
concepts. Canadien Journal of Psychology, 1960, 1k, 191-205.

2‘P. ¢. Dodwell, Relations between the understanding of the logic

. of classes and of cardinal number in children. Canadian Journal of

Psychology, 1962, 16, 132-160." ‘
3 K. Lovell, & E. Ogilvie, A study of the conservation of substance

in the junior school c¢hild. British Journal of Educational Psychology,

1962, 53, 175-188. ‘
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asserted in the Piagetiaﬁ theory. Auxiliary experiments wereldone to
test out the thinking of those who had been identified in the main ex-
‘periment as conservers and non;conservers, as well as those who ap-
preared to be in a transitional stage. They found six non-conggréers
who were capable of considering two dimensions in compensatory fashion
when the exigencies of the experiment forced them to do so. They also
found some children who showed evidence of reversibility but who did |
not conserve. The results led the investigators to question Qhether
the reversibility, coordineted relations, and ideﬂtity operations are
essential to conservation as Piaget claims.

Loveli;lMitcheii,'and Everettl attempted to identify the relation-
’ships among'd number of classification and iiiigtion tasks. They
replicated mony of the experiments by Inhelder and Piaget (196k4), using
cross~sectional samples of primary school children‘énd a group of
educable retarded children.

They presented the entire task array to each subject in the sample;
a prscedure which permitted ﬁhem toraésess fhe-degree of intra-~individual
consistency for the classification-seriation behaviours in.question. The
children cénsistentlygdemonstrated é given stage-type behavior across the

.

four task settings: Addition of classes, multiplication of classes,
visuai'seriatipn, and mu;tiplicatioh of\asymmetrical transitivé féla- .
tions. The'duthogs cong%gde that_operational mobility (Stage II) for
the four logical tasks appears in primary school children at about the

rrséme time--a conclusion‘which supports the view that seriation and

-

“classification are parsllel aéhigvggents,”_ ' ) . ) SERCIR

-

1 K. Iovell, BfwMitchell, & I. R. EBverett, An experimental study of
the growth of some logical structures. British Journal of Psychology,
1962, 53, 175-188.
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K’ofskyl constructed eleven tests, based upon the report of Inhelder
and Piaget, in an attempt to determine whether the order of difficulty
in the development of classification'corresponds to that described by
Piaget; and vhether mastery of a particular classification rule £2~
flects mastery of previoﬁs rules.

The order of task difficpltyﬁshe found was in accord with Piagetian
’theoretical expectations. A significant correlation between the age_of
the children and the number of successful completions was also found.
Buﬁ the scalogram analysis showed that the invarianéé of task mastery
sequence was_only partially upheld. Some of the more advanced tasks
‘were passed w%&le subjgéﬁs failed earlier theoretically prerequisite
tasks. The author interprets her results in tﬁikcqntext of methodologi-~
cal issues which need to be considered before final determination of
the validity of Piaget's cleim is made.

Other morc recent inyestigations agree with Dodwell, Lovell and
Ogilvie, and others who have published data showing non-correspondence
of coéﬁitive stages across different content areés.‘

Tuddenhan, f&r instance, has demonstrated that intercorrelations
between Piagefian items he used, although positive, vere generally very

PR

low. He concludes, "qur data sfrongly suggest that the attainment of

~

concrete operations on one problem is no guiiantee that the child will
' ’ 02

achieve a comparablg‘leveljghen another problem is posed.

1 Ellin Kofsky, A scalogram study of cla331f1catory development.
- Child Development, 1966, 37 (L), 191-204 .,

-«

2 R. D. Tuddenhan, Bsychometr1c121nﬁ Piaget's methode cllnloue.'
~.In Irene J. Athey, & D. 0. Rubeadeau (Pdu ), Dducatxonal implications

of Piaget's theory. Waltham, Massachuset®ts: Ginn and Company, 1970.
Pp. 31732k, .
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Almyl using a2 large sample of second-grade children, has found that
her results ﬁrovide better support for the invariance of the stages
then they do for the hierarchicgl and integrative natufe,of cognitive
growth that Piaget claims for his theofy. *
The few studies cited illustrate that, on the whole, the present
aveilable evidence does not unequivocally support or reject the Piaget-

ian claim regarding the relationships among the abilities or structures

at any given stage of development.

The Roles of Environment and Experience

Some studies have %Etgﬁpted an éxamihation'of how éertainwaspecfé
of a2 child’'s envi;onment and experiqug affect the development of
thinking oﬁtlinéd by Piaget. Some crosé-culturéiJStudies have showmn,
that deséiﬁe varying cultural experiences, children's thinking tends to
develop along the lines suggésted by Piaget.

Hyde®

‘subjects aged six to eight (48 Arabs, 43 Europeans, 24 Indians and 24

carried out her study in Aden using a multiracial group of

Somali children). She presented several Piagetian tasks ﬁsing local
materials such es shells and beads, and cbtained results similar to
Piaget's. Howeﬁef: taéks<involv;qg»§griation and class inclusion were
'difficult‘for all subjects in general, and fpr'non-European.subjects:;n

particular..

1 Mlllle AlmJ, Lopmcal ﬁ' nklng in second grade. New York:
Teachers Colleg¢ Press, 1970, 4

. 'r? D. M. Hyde, An 1nvest1gation of Piacet's theories of, the develop-
‘ment of the concevt of number. Unpublisned doctoral dissertation,
_ University of London, 1959, - L e . -

B
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1 has Eaken the Pieget problems concerning the

Jacquiline Goodnow
conservation of space, weight and volume to Hong Kong. She admin-
istered them to four groups of children, some of them European and
some of them Chinese; some of them having had full schooling for their
ages and some almost no schooling. The author summarizes the results
by saying that "...the most striking result is the very real and close
similarity in performance among boys of different nationality and educa-
tlon " and that "...replication of Geneva results was fair to good." ~

The differences in the rates of transition that may be associated
with socio-ecopomic status were strikingly underlined in cross-sectional
and longitudinéi”studiegaby Almy and hex associafes.e The children's
ability to conserve number and quantity were me%igfeg, amongst other
things. The patterns into which the children's ﬁerformances fell
corresponded closely to what would be anticipated from‘Piaget's theory.
AThe sequeﬁce of developmentﬂhe Qescribed, although holding for the
¢hiidren from both the lower and higher economic groups, showed that
‘thoée ffém the school in the lower class neighbourhood made slower
progress.

Price-Williams3 tested 45 illiterate "bush” West African children

of the Tiv tribe in Nigeria on the ﬁréblem of conservation of continuous.

~

L sacquiline J a0

¢ s ngw, A test of milieu effects with some of
Piaget's tasks. Psychole

ﬁﬁg{ ‘ﬁonoprapns, 1962, 76 ()55), 1-22.

2 riqns
Millie Almy, B, bhltte den, & P. Miller, Young children's think-
ing. New York: WYeachers Coll¥ge Press, 1956.

L)

C “3 p. R. Price-Williams, A study concerning concepts of conserva- -
tion of quantities among. pn;mitlve chlldren Acta Psychologica, 1961, s
18, 297-305. e ; - ‘
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and discontinuous quantities, using Piaget-type techniques of investiga-
tion. Earth and nuts were used as examples of continuous and discon-
tinucus quantities respectively. Results indicated that the progression
of the idea of conservation followed that‘found in European and other *'
western children.

1 présented Piagetian tasks to

In another study Price-Williams
“bush" and primafy school children living in the same area who then vere
compared in their ability to sort and to classify. He found that, using
locél méterial, there was no difference between the two éets of children
of an age range from about six to elevent But he also found that a
highly relevant feature involved in analysing the p&ocess of classifica-
tion in non-western people is that of motivation oa*interest. Where
there was little incentive in forming different kinds of categories, it
waé not surprising to find apparent dependency upon the concrete.

’ Anothér Nigerian study is that of Etuk.2 Etuk administered a large
number of Piagetian tasks on cénservation, classification, and seria-
tion to 110 Yoruba children eged 6-8 from the first three classes of
elementary school. In the main, Piaget;s theories were upheld in the
Nigerian éample. ‘Analyses showed, however, that the simultaneous de-
velopment of conserfation,“seriation; and classification was only

partially_upﬁeld.

-

1962, 32, 50561.

2“Eliza6ethfs. Etuk, The development of number concepts among the
Yoruba-speaking Nigerian children. -Unvpublished doctoral dissertation,

"Teachers College, Columbia University, 1967:. == - -
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In Ghana, Bea.rdl carried 'out an investigationlinto some children's
understanding of concepts of number, quantity and space. Her finding
was that the Piagetian pattern of development was evident in the
Ghanaian children, although this develoément vas noted to be slower thah
that of similar groups of children in England.

Greenfield's study2 of the Wolof children of Senegal showed that
school experience was very significant in the attainment of ability to
conserve, although these children showed a time lag when their per-
férmance was compered with that of American children. She.aiso found a
differen;e betﬁeen urban and rural children.

In Uganda é;}nona studied a group of fifty African boys in an urban
school. The children were aged about 11. The tests in the "Piaget
Battery" included conservation of liquid, plasticihe, number, length,
and area. The children were tested in English. Vernon found that al-
yﬁough the Piagetian developmental trend was evident, scores on the’
Piagetian battery were among’the lowest. The worst deficiencies were

" in all the conservation tesks. He suggested that "magical beliefs"

1 Ruth M. Beard, An investigation into mathematical concepts among
Ghanaian children. Teacher Education in New Countries, 1968, 9, 132-
1hs5, T "

v e

2 Patricia M. Greenfield, On culture and conservation. In J. R.
Bruner, R. R. Olver, & P. M. Greenfleld, Studies in COFnltIVG growth.
New York: Wlley, 1

3 PT B. Vernon, Intelli

nce and culfural environment. ILondon:
Methuen, 1969. E

L - -
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might especially affect the attainment of conservation, and the concrete
operatiohal stage, although he admitted that the use of Engl;sh rather
than the ch&ldren's own verpacular méy have affected the scores.

Come differences which have beeﬁ found in cross-cultural studies
may be attributable, among other things, to differences in cultural ex-

periences. ~The exact nature of these experiences has been of interest

"$0 researchers. One way to look into the determinants of intellectual

change is to attempt, by training, to advance a child from_one stage
info another. This has been tried by a number of iﬁvestigatofs. Ref-

erence is made to a few of these in order to highlight the role of ex-

.perience in the dévelb%ment of: thinking as set out in Piagetian theory.

Wohlwill. and Lowel tried to teach kinder%zzten children that

merely -re-arranging & sebt of objects does not alter thebnumer;cal value

of the set. They had a group count a set of objects before and after

re-arrangement and this was done many times. Smedslunde'has tried to

* teach children aged 5-7 years that the weight of a lump of plasticine

is nof'altered by changing its shape. He gave his subjects 32 training

_ triels involving two identical balls of plasticine. The shape of one

would be altergg and the child wculd predict whether the two would still

have the same weight. He then tesfed his prediction by weighing the

>

balls on a scale balance.

L J. F. Wohlwitl] &R _
servation of number. Chif§ Development, 1962, 33, 153-169.

", . [Be
-2 J. Smedslund, The gcquisition of conservation of substance and

;»fweight in children II: External reinforcement of conseryation of.
‘weight and of the operations of -addition and subtraction. Scan-
---dinavian Journal of PsydHology,. 1961, 2, Fi=84, . -




Na

ol

nitive development. Interchange, 1970, 1 (2), 13-27.
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In general the results of these earlier conservation-training
studies have largely been negative. More recent studies reviewed by
Wohlwill, however, report much more positive results regarding the
effectiveness of a variety of procedures. Wohlwill observes that oﬂg
principle which emerges from these recent studies is that "experience

with concepts or rules other than conservation, but presumably linked

<

© to it, is far more effective than sheer practice on conservation per

se. In other words, conservation comes about through a process of
transfer. nl Wohlwill also observes that in comparing the results of
these more recent studies, the amount of trgnsfer observed is related -
to the breadth a;& infene;%y of tHe training experience.

In seeking an answer to the question as to wgz;censervation ap-
pears in thé normal course of events without any intervention being
required, Wohlwill has recently mzde a shert-term longitﬁ&inal study of
the*correlates of the development of conservation and other Piagetian

concépts Using a set of conservation tests along with a set of tasks

iof measurement and similar act1v1t1es Wohlwill interviewed 74 children

three times, over a period of 18 months. About half of the children were
starting kindergérten,.and'the other half were starting first grade when

the study began. 1In the testlng 51tuatlon, the procedure gave the chlld

an opportunlty to use his knowledge of measurement or ordering in a

s1tuatloq~where this knowd “Was relevant but was not specifically

called for in the interviewi ituation.

1, F; Wéhlwill, The place of structured experience in-early cog-
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The findings suggest that the correlation between the measurement
and conservation data for any single testing is not strong, but the re-
letionship between measurement in the first test and change in perform-
ance tuward a moré advanced level of conservation on a subsequent test”
is stronger.

Wohlwill's overall estimation of his investigation is that the re-
sults lend some support to the hypothesis regerding the manner in which
conservation is acquired. The measuring activities, to him, “served
the‘funétion of alerting the child to the attributes of tﬁe dinensions

he was dealing with so as to lead him to respond to them in a more con- |
ceptual, or perhaps simply a more differentiated fashion."t

The studles cited illustrate, then, that despﬁfe much variation in
methodology and in the cultural. settings of the children, there is con-
giderable consistency of findings supporting certain features of
Piaget's theory. The sequence, more than the timing of the stages de-
scribea by Piaget, have received almost unanimous confirmation.

Tﬁe roie of experiénce has not been adequately assessed. Piaget
does. acknovledge the significance of environment as a stimulant:

Naturally, the ages at which different children reach

the stages may vary. In'some sociagl environments the stages

are accelerated, whereas in others they are more or less )

systematically retarded. Tnhis differential development shows

that stages are not purely a question of the maturation of

the Nervous systen -rah'hey are dependent upon interactions
”"Q 5 “nd with experlence in general..

1 J. F. Wohlwill, The place of structured experlence in early cog-
nltlve ‘development. Interchanae, 1970, 1 (2), 13-27. P. 17..

A -2 'J. Piaget, The theory of stages in cognrtxve development.
Mbﬁterey' McGraw-Hill, 1969. P. 7.
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The Present Study
§

During the First Five-Year Development Plan, 1961-1966, en*ol-
ments in primary and junior secondary schools in Ugaﬁda increased Ey .
53 percent, those in the first four years of secondary school by 210
percent, and those in the last two years of secondary school by 378
percent. There were also substantial increases in the numbers enrolled

in teacher-training colleges, technical schools, farm schools, and com=-

mercial schools. Enrolment at Makerere Univefsity College almost

doubled, and tﬁe number of university students abroad more than doubled.

A substantial increase in primary education is provided in the
& : B

Second Year Flan, 1966-1971, with the objeective of achieving universal
primary education in the 1970'3.1 7 Yoo
As the pace of educational development in Uganda quickens; it be-

e

comes increasingly apparent that its foundation is not very strong.

" Curriculum content and methodology, instructional materials, and ex-

~amination instruments, and many other facets of the educational pro-

gramme are still largely predicated on knowledge and research related to
éﬁiidren reare@ in western culture. What are the factors that motivate
African children"%romAdifferent gquggphical locations and from various
ethnic and tribal groups? What are their feelings, attitudes, values,

they learn? Vhat strengths and weaknesses do

and aspirations? °
they bring from their backggounds to school? In short, what is really

known about Ugandan African c¢Psldren and the way\?hey live and view

.

e

o - o -
'\ o . -

1 Uganda. Ministry of Planning and Economic Development. Work
for progress: The second five-year plan, 1966-1971. Entebbe:
Government Printer, 1907. ‘
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The present sFudy was an attempt, on an exploratory basis, to an-
swer some of the questions, using Pi@get-type approach, on how a
section of Ugandan African children--the Iteso--view their world.

Piaget has_g}aimed that there is s sﬁage—rel&ted development with*
regard to the manner in which children acquire knowledge of the world
in which théy live. He has maintained that prior to the age of six or
seven, the child's thinking is pre-operational. He has also asserted
that at about the age of six or seven a shift in the way a child views
his.worldloccurs, and that this shift is brought about bj-a number of
factors including maturation, social experience in the world of adults
and peers, and_théféhiid'siganipulation of his envifonment. The de-~
velopmént of conservation, for instance, as a matﬁ}agional achievement
is said by Piaget to be buﬁ-one manifestafion of mofé géneral and
fundamental changes that occur in the course of cognitive development.

" Bcores of studies have largely subported Piaget's claim and

assértionsvregarding the prediétability and sequence with which logical
éohcepﬁs of.conservation of quantity, number, weight and volume;
classification, and seriation, emerge, although they have varied with
respect to the equivglence of ages at which.these abilities appear, or
the close_relationships between the emerging concepts. Studies have

also sugggstéd, end Piaget céncurs, that cultural differences; in-

-

nces in the rate of maturation, may

affect the rate, and thereforé; he ages at which children acquire cer-

\

tain concepts. Also, Piaget's own studies suggest that his claim con-

cérning concurrent development of abilities of conservation, seriation,

¥ ”

.and classification, was not based on evidence obtained from a single
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administration of the same problems representing the varioué abilities
| .

to the same child, or group of children. Almy has put it this way:

The children whose thinking is described as ‘'operational!
in one experiment are, it appears, not necessarily the same
children as those who are labeled 'operational' in experiments
dealing with different but related concepts. Consequently
the question of whether the levels of thought are actually
as pervasive and as clearly demarceted for individual children
as they are set forth in Piaget's theoretical formulation
must remain open until the results obtained when each child
completes an array of different experiments are known.l

FURES |

The present study therefore investigated the validity of Piaget's
claims with regard to the stage-related development of 6perational

thinking among the Iteso primary children of Uganda. It also investi-

'ngated the extent %o which %he various abilities deveiop concurrently.

Studies in Africa based on Piaget's_work (Pricg5Williams, Green=-
field, Beard, Etuk, Verﬁon, Almy and Bovet)lhave teﬁdeﬁ to be more sup-
portive of the sequence of development of conservation (and bther
abllltles) but have not conflrmed the particular age periods specified

by ‘Piaget; they have instead found time lags. But the dangers of gen-

»*eraliéing'from those studies to other African groups are many.

_The West African studies were done among the Ga (Beard); the Tiv
(Price-Williams);- the Wolof . (Greenfield); and the Yoruba (Etuk), all
of which tribes-beiong to fﬁe Niloﬁic'é%oup of tribes. The Bovet otudy
was done amonv 8 Hamltlc group in Algerla, and the Almy and Vernon '

v

studies were'done~=.u‘e

-'nda, a Bantu tribe. The Iteso are a

X,
X

Nilo-Hémitic-gfoup. To what -ikent would results obtained among the

'Nllotlcs Bantus, and Hamltes be true of them? Moreover, even within

L3

the Nllotlc group 1tself, the radlcal dlfference in the ‘achievement of

- . e s

“ l Mlllie Almy E. Chlttenden, & P. Miller, Young children's think-

' ‘_}5ing “New York: Teachers College Press, 1966. P. 19
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“but also the seristiofi and

3h
conServetion;and the mode of concept formation as between Tiv and Wolef,
as reported by PricegWilliams and Greenfield, reveals need for -studies
in a variety of African cultures and groups.

In discussing the question of time delays, Voyatl has pointed to * =

“the need to obtain an overall picture of cognitive development with a

particular non-western population. He suggests that previous studies
using non-western populations havelbeen eriticized for examining
limited aspects of development of these populatiops and generalizing
from these op the overall picture of cognitive developmepﬁ. Thelad~
vantage in obtaining an overall picture of development in a prulation
is that if & time ‘&élay' is Pound in the acquisition of certain abilities
in that‘population,.it will be possible to check whet@er this reflects
a general lag:in development that would be found in any'area examiqed,
or whether & delay in ope area, relative to western children, or to
other groups of children within the non-western group, is balanced by

the reverse situation in another area. 'Almy,2 for instance, who used

cbﬁserﬁatioﬂ, seriation and classification tasks in her study of Kampala

children, suggests that they may be meking more rapid progress in under-

standing seriation™and perhaps also space relations than they are in
grasplng class1f1cat10n and conservatlon In the present study there-

fore, 1t was proposed to use ‘tasks that tested not only the conservation*

'flcatlon abilities of the children.

. 1 G. Voyat The forgotten pdple: Cross-cultural study of the cog-
nltlve development coif' the Plnn—Rwdge Indlan Reservation. Unpublished

‘report 1969 S i

2 Mlllle Almy, The usefulnecs of Piagetian-methods for early pri-

ymery education in' Usanda: An exvloratory study. Unpublished report,

1967. (See'e.]_.so AL ny, M. et al, 1970.)
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The specific aim of the present study was to investigate:
1. the level of thinking of the Iteso Primary School children
in Uzanda; and
o

2. whether abilities involved in conservation, classification,

and seriation develop at the same rate.

v - L
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IT - METHODS AND PROCEDURES

In this chapter the methods and procedures used to investigate the o
problems outlined in the previous chapter will be described. BRBefore
this description is given, however, it may be in order to briefly de-
scribe the primary school and the teacher training systems in order to
provide background information and a reference for later discussion
concerning the implications of the present study for education at pri-

mary level, and for teacher training.

Primary Schools

In 1966 there were 2,676 government aided priman{u?chools. In

~addition to these there were about 4,000 non-aided primary schools.

Latest availsble figuresl indicate that there were 641,637 children
studying in aided primary schools in Uganda, of whom 242,129 (38 per-
cent) were girls. This represents roughly 47 percent of the projected
figﬁfes for fﬁe 6-12 year age group. It conceals, however, wide regional
variations, as well as variations in enrolments as between boys and
girls. . - |
A typical primar& school curriculﬁm'igbludes hgalth education,
arithmetic, pafﬁre study, lgngﬁége study, arﬁs an& crafts, geogréphy,
: ' tna civies. Since children are ex-

ish at the end of their primary school

Ve

history, and some general scj

. . . . o
amined only in arithmetic and Eng

3

At Ugénda. Planning and Statistical Unit. Education Statistics,

1966. Entebbe: Government Printer, 1967.

e - -
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career, by far ‘the greatest emphasis is placed on these two subjects,
by pupils and teachers alike, and to the neglect of other subjects.
Libraries and other instructional materials to support this curriéulum
are generally lacking.

One of the greatest provlems confronting educational administrator§
is the high dropout rate of pupils befpre the seven year primary course
is c0mpléted. Dropouts are accounted for by a variety of reasons, in-
cluding apathy on the part of parents or children or both; early
marriagé; and inability of parents to pay school fees, |

After seven years of primary school, pupils who pass the Primary
Eégving Examination ve%& weil é;e'qualified to continue at secondary or

technical schools and farm schools. The majority of pupils prefer
‘Qacw

academic secondary schools to technical, commercial or farm schools.

Teacher Training

There were 27 teachers training colleges in 1968, all except one,
training teachers for the primary schools. There are plans to central-

ize the 26 teacher training colleges for primary teachers into four

~teacher training colleges.

- trained to teach the first

Nt

There are various gfades of teachers in.the country; of these, only

Gréde IT, III, and V are operaﬁive. Until 1954, Grade I teachers were

~

ars -of primary school in African lang-

uages; subsequently e programne to3géplace them with teachers qualified

“t0 teach in English was introduced, bul many unqualifiéd in English are

*

Cstill téaching in rural schools. Grade II teachers, teaching the first

years .of Primary school, enter Teacher Training Colleges afted sever



St

bility of thelr adminis rat

38
years of primary school and undergo a four-year training course; Grade
IIT teachers, entering Teacher Training after the East African Certifi-
cate of Education, take a two-year course and are qualified to teach
the upper é;ades of primary school. | a0

The selection‘of taéks, and their translation and administration;
the selection of subjects and description of their .background, and the

methods of scoring and categorizing the data are presented in the re-

meinder of this chapter. -

Seélection and Description of Tasks

An interview séhedule based on Piaget's tasks Qas constructed to
investigate the problems already outlined in the priyéous chapter.

Even in an exploratory study suchras'the preseﬁzuoﬁe, the problem
becomes one of selecting from the many Piagetian tasks and experiments
those most relevant and adequate, for the questions to which the in-
vestigator seeks ans%ers. Buﬁiéhéré.are a number of considerations

which gﬁided.the selection of the tasks in the present study. Most of

the tasks are replications, with modifications of those Piaget reports

in his book, The Child's Conception of Number,l and & number are modi-

fied from The Early Growth of Iogic in the Child.® These tasks have

previously beén used in cross;cultural studies and therefore tﬁe feasi;

non-western groups has been amply

demonstrated.

.Humanltles, 1952

v’chlld. New York: Herper & Rov, 19647

l Jean Plaget The chlld's conceptlon of number. New York:

e . v
- wa

2 Barbel Inhelder, & J. Piaget, The early growth of loglc in the
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Another consideration in the selection of these tasks was the ques-~
tion of the translation of the.experiments into Ateso. Tasks for which
& precise translation into Ateso could be formulated ﬁere included;
those for which the translation was too imprecise or vague, as demon-
strated in the pilot studyl were left out. In that study, for instance,
in the task on the conservation of a gumber of buttons, after the in-
itial orientation, the red buttons were then bunched, and the child was
asked, "What about now?" in order to get his answer without giving him
any clﬁe. A preliminary trial questioning indicated that,thé Ateso

version of this question proved so vague that it was necessary in each

AN . -3

“instance to follow it up with, "Are there more red buttons, or more

yellow buttons, or are they the same?" : n

In the actual interviewing of the children, the st;ndardized ques-
tioning procedure is preferred tc Piaget's more flexibdble methdé of ques~
tioning because it provides a more comparable situation for all sub-
jects. Some 1nvest1gators, Voyat2 amcng the more recent of them, have

argued ggalast thls standardized procedure on the ground that it tends

to be rather inflexiblg and represents a rigid approach to a dynemic .

problem. Voyat pointé out that a careful use of the clinical method

might yield more useful information thaﬂ thé use of standardized testing

-~

some Piasetian cons rvatlcn CeAAR T An exvloratory investigation. Un-

St

puolished paper submivted in pertMI fulfilment or departmental re-
s College, 1969.

2 -Gilbert Voyat, Tﬂe forgotten peonle: Cross-cultural study of the
cognitive aevelonmenn of Tne Pine Rideec lndlan Reservstion. Unpublished
rcport 1969 ; ) pr

v . o -
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techniques. " In the clinicalrmethéd, each item is first presented in a
uniform way, with no intervention from the experimenter; the focus is
on the spohtaneous thoughts of the child. It is necessary that the
child understands the question, and it is only then that the clinical i
method is applied to see vhat level of thinking the child may reach.
This way the results obtained sﬂgulq indicate the level on which the
child is situated.

Other investigators, while realizing the limitations of the stand-

ardized testing procedures, have tried to improve upon them by inciud-

ing procedures which attempt to ensure that the child understands the

AN . -y .
tasks of the questions posed. In this investigation, such procedures

took the form of an orientation during which the inveaﬁ?ggtor gave the

.child practice with important ideas and words in each of the major

sections of the interview.

_Last, but not least was the practical limitation of the time avail-
able for the study. The study was carried out in the last two months
of'the sécond'term of the school year.

Only a brief description of the tasks is provided below, as the

entire English interview schedule is reproduced in Appendix A.

-~ . RN

Conservation - ' - : ~

for, and to state whether or not théy ever used these items in their

'homes; Where appl{cable, as in the case of task two, they were asked to

P

compare two rows of differentlyvéoioured buttons that were ﬁnequai-in

number. By taking or adding buttons to alternate rows, they were
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... Task 3

L1
encouraged to make the numbers in the two rows equal, and were intro-~
duced to the use of the words, "same," or "more," which would be-used

during testing.

Task 1

'a. " In this task the subject is presented with a set of 11 red
buttons and he is asked to count them. They are then bunched and he
is-asked to indicate,Awithout counting, how many red buttons there are.
The buttons are then spread and the question, "How many red buttons do
we have here?" is asked. |
. b. This task ig.;he.samg,as'above; except a set.of ten yellow

buttons is used.

N

'Task 2

During the orientation for this task, the subject comparés ten
yellow buttons with seven red ones, and adds red buttons to make the
rows the -same; then compares the rows w;th one yellow button removed,
one yellow added; two red buttons removed, two red buttons added, ete.
For the testing the red buttons are bunched and the subject is asked?
"Who has more buttons,rgou or I, or do we both have the same number?"
The yellow buttons are then spré;d apart, ahd the above quesfion is re-
peated. After each response of the subject, he is a;ked, "Why do you

think so?"

_During orientdgtion the subjeét compares water in two identical
glesses, indicating which one hd8 more water than-the other, and adjust-

ing the water to indicate when the water is the "same." The
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experimenter then empties the water from one glass into a shallow glass
- dish, asking "Now, who has more water, you, or I, or do we both have
the seame amount?" The experimenter then transfers the water from the
dish to a taller, narrower glass, and repeats the above question. After ¥
each response of the subject, he is asked for his explanation, "Why do
you think so?"
- A1l the three tasks were taken, with modifications, from Almy's

study.

Task U

- In this task one of two qgugi ballé of claj is transformed into a
"sagsage" shape; then back into a ball shape, and finally it is cut up
into several pieces, .After each transformati&n the s&hﬁéct is ques-
tioned about the'equality of the two amounts of clay; and after each '

response he is asked for his explanation, "Why do you think so?" This

task is teken from The Child's Coheeption of Number,

Task S
This task was adapted from the Omweso game as described by Nsimbi.l
The Omweso game 1is _played on a board in which 32 holes are cut,
arranged in four rowvs §f eight holes. 'Usﬁiily 6k pebbles are needed to

play the game, &hich is played by at least two people; although there

are variations of this from place, and sometimes within the

v

geme is played for noney. oo

-~

L M. B. Nsimbi, Omveso: A game peovle play it Uganda. ~Kampala:
Uganda Publishing House, 1969. :
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To start the game the players place two pebbles in each of the 32
holes. FEach player has two rows of pebbles (32 pebbles altogether) at
the beginning of the game. The players agree on a given set of rules
concerning the playing of a particular round, and the procedure for de-
ciding on the person to ﬁave the first go at the game. In this task,
vhen the subject's agreement concerning phe equality of his pebbles
with those of the interviewer is elicited, the interviewer first moves
pebbles from his front row to his back row. Secondly, .after re-arrang-
ing, he mbves'all pebbles from his front row to the left end héle of
that row; and all pebblgs in the back row,:-to -the right end hole of
thaé row. Thirdly, aftéflthé'in£2rﬁiewer has re-arranged his pebbles,
the subject is then asked to place all his pebbles into E&i middle hole
of his front row. After each transformation the subject is questioned
about the numerical equivalence ¢f his and interviewer's pebbleé: After

each respbnse, he is asked for his explanation, "Why do you think so?"

Seriation
Prior to testing the subject has an opportunity to order objects
~,according'£o size. He is given five balls of clay which differ in size;
and is told that they are'Eive "bo&%" vho are_lining up to enter their
classroom afﬁer breaktime. He is asked to arrange them>fr6m the short-
est to the tallest.-

A

Task 1

\

This task requires the subject to arrange seven toy cows according

«

Tra - - .

to size. ,. . - -

re
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" viewer can readily record& the

(2967) end Almy (1967) studies.

Ly

Task 2

The materials for the second test consisted of seven cardboard
strips, varying in height, on each of which is sketched a stick figure
;f & woman; and seven corresponding cardboerd étrips on vhich baskets
are sketched. Three kinds of problems are ﬁosed with these materials:
arranging the strivs in corresponding series from smallest to biggest;
identifyihg ordinal positions after thé bunching of one row and the
spreading out of the other; and identifying ordinal positionsAafter one
of the two corresponding series have been destroyed. |

Firstly, the child is asked to place the women in order of size,
frbm the smallest to éﬁé biggest. - Then he is asked to order the baskets
from the smallest to the biggest, giving the smallest basket to the
smallest woman, and the biggest basket to the biggest wdman; Once the
subject has arranged the row of women and that of baskets in corres-
pondence, one with the other, the two rows are left parallel, but the
baskets are brought together, and ;heAﬁbmen are spread out more widely.
Touching pfe—déﬁermined baskets the interviewer asks, '"To-which woman

does this basket belong?" After this questioning the women are then

‘-arranged as previously, end the series of baskets is destroyed. Again

the interviewer picks pfedetermined baskets and asks the subject to

identify their owvmers. All of the strips are coded so that the inter-

biects' resvonses, and reassemble the

strips correctly. The tasks used ‘&ge similar to those used in the Etuk

Fed
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Task 3

The material for this task which is taken from The Early Growth of

" Logic in the Child, consists of ten sticks varying in length from about

10 cm. to 15 cm. The subject's task is simply to arrange the '"boys"
from the shortest to the tallest. The sticks are coded, to simplify

recording of the subject's responses.

Classification

Task I

The first two tasks under this cetegory deal with the sorting of
an array of objects. The last two tasks deal with partrwhoie relation-

ship,

.

A mixed array of animals (three cows, three goats, three sheep, and
three dogs), cne of each of which is red, btlack, and green, is pfeSGnted
to the subject. He is first asked tprna§e the verious animals. The
subject is then asked to place enimals "that go together" eny way at all
& group of thingé.is the same. After the subject has done this, he is

then asked to explain the basis for his sorting.

-

v n—a

Task 2

A mixed array of seeds (nuts,. peas, egasia,. ekuoro, eiira) the .last

at all.a group of things is the same. \*fter the subject has done this,

he is asked for the basis of his sorting. .

F R

4
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‘four white squares (C) and

L6
Task 3
The material for this task consists of seven toy cows, and two toy
dogs, forming the class of animals (B); one subclass of cows (A), and
anotnes of dogs (A'). The subject is first asked to name the animals--
the cows and dogs in turn--to provide assurance that he has some notion

of the class "animals."

He issthen asked how many cows there are, and
how many dbgs. It is not necessary that he give the correct number,
merely that he recognize that there are more cows than dogs. The three
followiné questions are then asked: |

| g. On this table do we have more cows (A) or more animals (B)?

' IO -7
Why do you think so?

b. If you took all the cows (A) to your side, and %ﬁgeep the dogs
(A') on my side who would have more animals? Why do you say so?

¢. On this table do we have more animals (B) or more cows (A)?

Why do you think so?

Task ht_

In this task there are eight figures differing in colour and shape.

- Among the four blue figures are two circles and two squares. The four ’

white figures are all squares. Thé class, of.blue figures (B) contains
two circles (A) and two squares (A'). The class of squares (D) contains

ue squares (C'). The following ques-

tions are askeds R %
va. Are all squares (D) white (c)® vhy do you say so?
b.;:Are"all the blue ones (Bi circles (A)? Wny do you say so?.
c. Are theré more circles (Asqdr are there ‘mor® blues (B)? Why

do you say so?

&t
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d. Are there more blue things (B) than there are squares (D) or
the same (B + D), or fewer (B < D)? Why do you say so?

In the last two tasks, test questions, therefore, are of two kinds:
one kind of question poses the subject two options--that is--to indicate ¥
whether the superordinate class or a single subclass is larger. 'An-
other kind of question poses three optiens: the superordinate class is
larger, or the subclass is larger, or they are the same. 1In both the

tasks, all the sections, except one, contain unequal numbers of objects

in subclasses

Transletion and.Adminisfration of the Interview Schedule

g
The English version of the interview schedule whichkigpears in Ap-

pendix A was translated into Ateso by two Iteso graduate teachers. The.
translations were then compared with each other and with that meée by
the inves%igatqr. The translationsqyere“then discussed. When this had
5een done, and modifications had been made, a common Ateso version was
agreed'ﬁpon; whieh was then given to three different people: one Etesot

graduate teacher, one Furopean priest who has participated in the pro- .

ductlon of the Ateso-Engllsh and Engllsh-Ateso dictionaries; and one

Ng

PR

Etesot primary school teacher who is falrly conversant in the Engllsh

language. These three people were requested to translate the agreed

Ateso version back into Englis new translations were then conm-
- - ,'l . -

pared with the original English versi¥p of the schedule. This procedure

¥

was considered essential in verifying the accuracy of the translations.

L2

A final version of,the Ateso schedule was made and discussed by the

whole greup of six people.
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All interviewsAwere conducted in Ateso by the investigator himself
vho recorded the responses of the children in Ateso on record sheets
(see Appendix C). Tape recordings were also made of the children's
verbal responses. These were later transcriﬁed and used to amplify, ¥
where necessary, the.records of the children's responses during the in-
terview. The average length of the interv;ew for the two lower classes
(PL, and P3) was forty minutes; and tﬁat for the upper ~lasses (P5, end
P7) was 30 minutes.

After-the.intervigws a random sample of ten protocols Qés translat-
ed into English independently by one of the graduate teachers who had
éafticipated in the ;h}liér translations, and the invegtigator. The
t%o”translations were.remarkably close, thus giving the investigator

confidence in the translation of the rest of the protocols from Afeso_

into English.
Subjects

Selection of Schools

The subjects were selected from two schools in Ngora county of Teso
AADistrict. Teéo District is divided into eight counties, with roughly
equal numbers of primary schools. Ngora ésﬁnty is the most centrally

located of these counties, and discussion with thé‘DiStrict Education

v

Officer and é nunber of rima '6; teéchers suggested that_for all
practical purques the tw0's;hqol§ elected éould be considered to be

h faiflx_typical éf-fgral primary-schogis in Teso. One school (thool A)
Qa%vsélécféd from Mukura subcounty, and the other<($ppool B) vas select-

- “ed from Kepir subcounty. Both schools were not far from those used in
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the pilot study, and were easily accessible from the main arteries of

transportation.

Selection of Subjects

The subjects were 160 boys and girls from alternate classes of the
primary school (PL, P3, PS5, and P7).l The age range was about 6-14
years. It was difficult to obtain exact ages of the children since many
parenfs do not reckon their children's age by t;e year, but in terms of
some important events that took place at the time when the children were
born. However, if it is assumed, as the Ministry of Education requireé,
that children start school at thgpagé of six, it cbu%d then be said
that children in the selected classés in this investigation were aged as
followg: Pl, about six;.P3, about eight; PS5, about ten;ﬁgﬁd P7, about
12, The ages in this study, however, were considered as very roggh
estimates. |

To sélect children to represent-these approximate ages for each of
the classés‘investigated, it was necessary té first take out from the
classiregister children who did not fall into the estimated age for the
,_particulaf'Clésses. From the remeining group, the required number of
children was selected uéing a fablé"of raqdogggumbers, except, as in the

case of girls in the upper primary classes (P5, and P7) there were too

few of the required number, the latter cases all the children of a

_particular category were includéd.

Table 1 shows the distribution of‘“ bjects by school, class, sex

*

-

and. approximate agés ih years.

o -
. SRNET

1'p stands for primary, and the arabic numeral attached stands for
the class, so that PlL, for instance, means primary class one, and P3,
primary class three. These designations will have this meaning through-
out the report. ' : -

FO



Table 1

School, Class, 3Sex, and Approximate Age of Subjects

50

School

Boys birls Total Approximate Age. in Years
A
Pl 10 10 20 “6-7
P3 10 10 -» 20 8-9
P5 16 b4 20 10-11
P7 16 h 20 \‘-'“‘12'-13
Total 52 28 80
B
PL 10 10 20 6-7
P3 10 10 20 8-9
P5 16 L 20. 10-11
P7 14 6 20 12-13
Total 50 30 80 .
Gra}xd Toﬁal 102 58 160

At
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Background of Teso Rural Children

Despite a number of variations within clans and geographical areas
of Teso, and despite the differences in length of exposure to "outside"
influences, it is possible to make some generalizations about the back-
ground of rural primary school children in Teso. These generalizations
could, no doubt, be true of most rural Uganda.

Most rural school children come from rural homes. Their parents
are peasant farmers who are mainly traditional, and thérefore to a
large degree, are conservative. Traditional beliefs-~sociai, magico-
religious, and material=<therefoxne ébminate the eaily experiences of
rurallghildren. The society is organized into increasingly bigger con~
centric circles of relationships, beginning with the nucfbér'family,
the extended family, and finally the clan, and tribe.

Geber and Dean! have desecribed child-rearing practices in Buganda,
which read similarly for Teso. Children are kept close to their mothers
in thetearliest years and wwaned late and very suddenly. Their initial
physical and mental growth is fast, but slows down after weaning. Geber

- and Dean éﬁtfibute this decreased rate in development, partly to diet;
partly to social circumstéﬁces; fof'soon after. weening children cease
to enjoy the.almost continual adult company of theirxeafliér time, and _

4in some cases are separated, their mothers geographically when they

- are sent to distant relatives.

There are hsrdly any opportunities®for children to ask questions;

dpportunitieS'are even fewer vhen questions are invited from them. -

Fa

vl - -

1 M.VGeber, & R. F. A, Dean, The psychological changes accompanying
Kwashiorkor. Courrier, 1956, 6, Ll-14.
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This state of affairs has been'intefpreted by some peopie as typically
African, but as a matter of fact is common everywhere among working low
class parents; Discipline from parents is usually authoritarian, and
childu 2n are therefore expected to do as they are told.

From a relatively early age children are assigned duties like mind-
ing the baby, fetching water or firewood, or lookihé after cattle.

‘The Ehild carries all these social experiences with him to school
and they affect his approach to learning, his understanding of what is
learned; and his relationship to authority and to his fellow fupils.'

There are rules Which bind the child to the tradit;ons of the clan,
to the magico-religiou;.ﬁeliefsd;f'the clan and of the tribe. Customs
of mérriage; customs surfounding birth; the naming of axSBi;d or of
twins; customs surrounding death and burial, and inheritance are every-
where still observed. The spiriﬁ~world and the beliefs in magié and
magical.bausation still persist, even among teachers.

The'thinking of the rural child therefbre, is tremendously affected
by thé traditioﬁs, practices and beliefs of the area. A rural primary

schqol child therefore, is continuvally having to make choices between .
traditional and scientifie facts which often contradict each other.

-,

A further influence which acts upon fhe rural child has to do with

lack of what Segall, Campbell.and Herékovitsl refer to as the prevalence

conment. In the rural environment,

of rectangularity in the visund

children are not reared in a "ecarpentered" environment and so do not see

\

 many rectangular houses, windows, objects, and corners. A more

<

1 M. H. Segall, D. T. Campbell, & M. J. Herskovits, culbural dif-
ferences in the perception of geometric illusions, Science, 1963,

139, 769-T7L.

Pl
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curving rural environment is familiar to them. By the time the rural
child reaches school, he will thus have had very limited manipulati?e
or psychomotor experience in a "carpentered" environment. His early
primary school experiences are not likely to make up for these de«

ficiencies, as teaching at that level is largely mechanical,

Order of Presentation of the Tasks

The order of presentation was standard. It began with coﬁserva-
tion tasks, folloved by seriation tasks., The interview was ended with
the classification tasks.'

- The conservation tasks beganqwiﬁh the<coﬁserv§tion of counting, a
task which is not strictly a conservation task, but one which was ine

S "
cluded in order to prime the subjects for the conservatigﬁ?of number

tasks (conservation of a number of buttons, and conservation of .a number

of pebbleg). This task was followed by task two, the conservation of a
number of_bqttons. This task was separated from task five, a task
closely akin. to it by task three, the conservation of an amount of
water, and task four--the conservation of an amount of clay. The two

- - - tasks involving the conservation of number were separated from one an-

other in order to avoid thé possibié carry-over effects from one to the -

other. - ’

iew began with the seriation of

_The next section of thy
wcowé; this was followed by the seri
arrangement of ordinel correspondence.

éeriatiqn of 'ten sticks. ' .

at
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The classification section which ended the interview started with

3

the two sorting tasks--the.sorting of animals, and the sorting of
seeds. It ended with the two inclusion relation problems.

It is not possible at this time to tell what the possible effects
of the order of presentation might be; this can only be settled when
different orders have been tried. The present order for the conserva-
tion items was suggested from Almy's studyl in which it is indicated
that there were no significant important differences in the number of
children coﬁserving in the various presentations. The order of
items in the seristion and classification sections was de-
termiﬂed by a consideratiekhto bresgnﬁ items which appeared.more diffi-

cult later than those which seemed less diffiecult..

Reactions of the Children

For eaeh of the classes from which the subjects were selected the
class teacher ;ntroduced the investigator to the children in his class,
before the actual interviews were carried out. The teacher explained
in genersl terms that the investigator was interested to know how
-children ansﬁer.questions{‘and perform certain tasks. The teacher also

" and "to answver

. urged the children to behave well towérds "our yisitor,
. his questions without fear."

There was, on the whole grees ;nterest expressed by the children.

cords your voice" (a tape-recorder); a nuiber of those children not

*

l Mlllle Almy, E. Chittenden, & P, Miller, Young chlldren s
Thinking. New York:  Teachers College Press, 1966 ¥ g -

Y
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selected for the interview clamoured for a turn to be interviewed.
During the school break-periods groups gathered outside the window of-

the staffroom where the interviews were conducted to get a glimpse of

what was happening in the staffroom. ‘ A

Categorization and Scoring of Data

Procedures from Almy's sf:.udy:L

2

and thé study carried out by Etuk in
Nigeria®™ dictated the approaches taken in the categorizapion and scoring
of most of the date since most of the tasks were derived either in
direct form, or with modifications from those studies.

By providing some pféétice or ‘orientation prior to teéting in each
task the investigator was able to ascertain whether the chil@'s atten-
tionuwas appropriately focussed aﬁd whether he appeared to understand
the questions. *Except in a few cases where the invé%i%gator vas un-
certain as to vhether or not the children understood, it was noted that
most childfen"seemed to understand whéﬁ waé required of thenm,

Children's responses were taken at their face value, as the ques-
J

tions were standerdized, and as no prooing of any kind was included.

-_ﬁui the general procedure-for each task was the same. It consisted of

categorizing the performanée for the total task on the basis of the

pattern formed by the separate respdhses to the subsections of & par-.

.. 1 Millie Almy, E. Chittenden, & P. Mller, Young Children's
Thinking. New York: Teachers College Press, 1960.

2 glizabeth S. Etuk, The development of.number concepts among the
Yoruba-speaking Wircerian children. Onipuplished- doctorad dissertation, -
Teachers College, Colwmbia University, 1967.
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The categorization schemc attempted to separate responses that pro-
vided evidence of operational thinking from those that were definitely
non-operational or transitional. Based on this.differentiation, the
evidence for each task could then be categorized as definitely in-
dicating operational thought; definitely indicating thought that was not

operational; and transitional.

Conservation of a Number cof Buttons, Pebbles

and of an Amount of Vater, and of an Amount of Clay

1

| There were four+ conservation tasks, and each of them wés categor-
‘“;ze& independently, but the proceduré for éacﬁ Was‘basically similar,
It consisted of weighing the evidence for or against conservation in the
child's response tokeach.opportunity presented iﬁ a parti%uiar task.
" For task two, involving the conservation of eqﬁg}ity of number of
two rows of buttons through two trarsformations, the éhild was asked
after each transformation, "Now, who has more buttons, you or I, or do

we both have the -same number?" Then he was asked for an explenation,

after each response: '"Why do you think so?" Thus task two offered

- - four opportunities for conservation. (See Appendix B for explanations

BN

which got counted as conservation eﬁplanationsw)

Task three involved the conéervation of an amount of liquid when it‘

-

was poured from one of two i igal glasses containing the same amount

~of water, into, in turn, a shallow d¥gh, and a taller, narrower glass.

]

1 Tesk one, conservation W1th countlng, has been excluded from con-
sideration here, since in retrospect, it is not strictly a conservation
task. However, comment on performange on it 1s made 1n the sectlon
dealing with the résults of the study. h
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After each of the two transformations the child was asked, "Now, who
has more water, you or I, or do we have the same amount?" He was also
asked for an explanation, each time, "Why do you think so?" Accordingly
he had four opportunities to conserve.

Task four, involving the conservation of an amount’of clay, offered
the child six opportunities to demonstratg conservation. One of two
identical balls of clay was rolled out into a "sausage" shape; and then
was rolled back into a ball, and finally was cut up into.a number of
pieces. After each transformation the child was asked a questioﬁ to
determine conservation. After each response he- was asked for an ex-
plana%ion, "Why do you thiﬁk sb?"-v

For task five, involving the conservation of the equa%ify_of number
of four rows of pebbles through three transformations, the child was
asked a question, aftcr cach transformation, to deterﬁine the conéérva—
tion of thé equality of number. Afteg_each response he was again asked
for an explanation, "Why do you think so?"

Eacﬁ.intérviéﬁ, therefore, provided each child with 20 dpportunities

to indicate.whether or not he was conserving.

Evidence obtained from the ¢hild's responses, for each task, was

then classified in-one of three categories: .definitely conserving;

~

-partially conserving; definitely.not conserving. After the evidence for

each of the opportpnities to conse

~—

dence for the total task was weighed an® the total performance on that

been so classified, the evi-

V.

task was scored zero. if the evidence for conservation was classified as

<
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- definitely not conserving; one if it was classified as partially con-

serving, and two if it was classified as definitely conserving.

Seriation and Ordinal Correspondence

The first task consisted of seven cows which the subject was asked
to place in one row, from the smallest to the biggest. The interviewer
allocated the number one to the smallest cow, and seven to the biggest.
The child's response was scored correct or incorrect. If the response
was incorrect the order in which the cows were placed was recorded. A
correct response was scored two. If a child made two misplacéments;l
tha£ ks, if two adjacent opjects were interchanged, he was considered
able to §eriate partially, gnd his response was scored one. Responses
of more than two misplaceménts were considered as definiteﬁ$$not seriat-
ing,{énd werg scored-zero. Qé.

The se;iation task using stické vas scored in a szgilar vay. The
sticks weré ched with letters and a correct response produced the word

CONAMBEKHI. This response was scored two; a misplacement of two adjacent

objects was scored one, and a response of more than two misplacements was

- scored zero.

In the rest of the seriation tasks the interviewer recorded on the

child's protocdl the  identifying letters for the child's responseJ since

-~

thq cards used in the-tasks h; n coded with letters. Placement of

vomen in a correct series read FACUL " and that of baskets read

L

ISOMARE.. A child who was definitely seri¥ting was the one who made

correct pléceménts for both the row of women and the row of baskets.

-

His response was scored two. A child who was partially~seriating and -
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whose response was therefore scored one, was the one who mede correct
placements on either the women's row or the row of baskets, but made "
mistekes in arranging the second row. More than two misplaceménts in
both rows constituted a category of subjects definitely not seriating.
Their respénses were scored zero.

In the ordinal correépondence task each of the two subsections was
checked for evidence of ability to place'objects in ordinal reigtion-
ship, which was said to be present if the subject responded correctly
to the two subsections. This response was scored two. The @esﬁonse was
scored one, if the subject responded correctly to one section only.  In
this-case he was conside;éa pértiéily ordineting. A subjéct who did
not respond correctly to either of the two subsections was considered
definitely not ordinating, and his response was scorgd zero; |

The total performance for each of the tasks wagﬁﬁpen scored zero
if the evidence for ordinal corvespondence was classified as definitely
not able to perform ordinal correspondence; one if it was classified as
partiallylablé to.make ordinel correspondence; and two if it'was'

classified as definitely able to make ordinel correspondences.

- Clessification o

PR

In the first two tasks the interest was in whether the child could

sort objects on -a consistent D In the last two tasks the interest

was in vhether th& subjects could” un Lrstand inedusion relations.

Sorting Tasks ‘ .

-

Each.of the two tasks required Epe subject to sort_an array of Sb-

L 3 -

jects on one consistenl basis, or on a number of several possible bases,

o
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and to explain the basis for sorting. "In a correct sorting the subject

used a consistent criterion or consistent criteria to place objects in

8 group. A correct explanation indicated that the subject had an under-

standing“that a group of objects share a similar property. A correct *

sorting required both a consistent sorting end a correct explanation.

This response vwas scored two. A partially correct solution of the task

was the one ih which the subject sorted correctly but was unable to give

an adequate explanation for the basis of his sort. This. response wvas

scored one; An incorrect solution wes scored zero; it was the ohe in

which the subject respon@ed but made no observable consistent basis for

sorting, and gave no adeq;;te éxpi:ndtion for the basis of his sorting.
Evidence for the total task was weighed and the totalkgfrformance

of the task was scored zero if the evidence for classification was

classified as definitely unable to sort on a consist;%£ basis; one if ~

it was claésified as partially able to sort on a consistent basis, and

two if it was classified as definitely able to sort on a consistent

basis.

" ‘Class Inclusion

-

In each subsection of'éach of the two tasks an answer and an ex-

vlanation were required. In a correct answver the-subjecﬁ indicated

-

that there were more‘bbjeqts" superordinate class than in either

of the subclasses forming that super

XY

dinate class. A correct explana=-
tion either indicated the correcct number'of'objects in it; or focussed

upon’ the defining attributes of the superordinate class. A correct -

solution of the task reouired both a correct ansver and & correct
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explanation. A child who definitely understood class inclusion rela-
tions; that is, one all of whose responses were correct was scored tvo.
A child who partially understood inclusion relations, one who got two
sections correct in task three, and got either of'the last two sections
of task four correct, scored one. A child who gave no evidence of
understanding inclusion relations in any of his responses scored zero.

Again, evidence for the total task w;s weighed and the total per-
formance on that task was scored zero if the evidence for classifica-
tion was ciassified as definitely uneble to answer class inclusién
problems correctly; one 1f it was clessified as pertially able to an-
swer class inclusion problems correctly, and two if it was clau51f1ed
as definitely %ble to answer class inclusion problems correcyly.

Criteria for scoring are outlined in more detail in Apéendix B.

3

.y

Inter-Scorer Reliability

A randpm‘selection of 30 protocols was scored independently by the
investigator and another student, to determine the reliebility of judg-
ments based on these criteria. The studentl has had experience in

- scoring simiiar protocols: The inter-scorer agreement was 100 percent
.. for the conservation of aﬁvéﬁounf of "water pa;gé_97 percent for the con-

servation of ah amount of clay task; 97 percent for both ‘the conserva-

-

tion of number of buttons task conservation of a number of pebbles

task. The average inter-scorer rcéliefdlity, for- conservation tasks, was

therefore 97.75 percent. \h

*

l MlSu Paula Jean Martin assisted in scoring the data. The wriﬁ%r
extends sincere gratitude to Miss Martln for her kind assistance: -
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The inter~-scorer agreemcnt for the scriation tasks was 100 percent.
The inter-scorer agreement for the sorting tasks was 100 percent;
ard 90 percent Tor the inclusion relations tasks. The average inter-

scorer agreement for this section was therefore 95 percent.

B

ot

PESOR
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IIT - RESULTS AND COHCLUSIONS

Using Piagetian tasks the study dealt with the extent to whiéh the -
developmental sequence descrived in Piagetian theory was observable in

a section of Uganda primary school children. The study also dealt

with the extent to which the abilities of conservation, seriation, and
classifiéation éfe parallel in their development as Piagetian theofy

asserts. This section presents the results, first of conéervation,

serietion, and classification; then of the relationships betweén those

abilities; and sex differences in performance.

- Conservation

In task one each child was asked to count a set gf 11 red buttons,
s .
aloud. The buttons were bunched and he was asked how many red bubttons

)

there were.’ Thg buttons were then spread out apd he was asked how many
there were. The child was then given a set of ten yellow buttons and a
similar procedure of questioning was followed.

-~ - - This task-was included) in retrospect, not strictly as a conserva=-
.‘ﬁion task, but rather as a prfhing taék for the conservation of number
-tasks which invdlved the use of buttons and pebbles. N

.. When asked to count the chj embarked on a recital of ordinal

»muber and some of Them (16 or ten perdgnt) vhen asked after counting

to 11 in the case of red buttons or to tenvin the case of yellow buttons,

how many objécts‘theré were, failed to know. They were also unable to -
tell the number of buttons when they had been bunched toEether or &pread”
’ out. The majority of the children, hpwevcr, wvere not only able to count

—
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the ordinal numbers correctly, but having counted a set of objects and
arrived at the cardinal number, were able to maintain it through the two -
%ransformations of bunching and spreading. But of those who could per=-
form tnis operation, 63 children (39 percent) were uﬁable to conserve
on the tasks involving the conservation of a number of‘buttons, and con-
servation of a numver of pebbles. Impressions from performance on this
task lend éupport +to the frequently heerd assertion that much of the
erithmetic education children receive at primasry level in Uganda
schools is learned by rote. They also lend support to Piaget's clalm
that eerlier than the advent of number concept the child may have learn-
ed fo count, but experiment reveais tﬁét’the verbal use of naﬁes of
numbers has little connection with numerical operations as such,

As previously stated, tasks two and five involved the conservatlon

of a number of buttons and pebbles, respectively. Task %hrec 1gvolved

- the conservation of an amount of water. Task four involved the conserva-

tion of en amount of clay.
Table é indicates the number and percent of children in each of

&
the classes tested who conserved on the various conservation tasks.

) Flgure 1 indicates the percenf of chlldren at each class level vho

conserved on the various tesks. An exomlnatlon of ‘the table indicates

that uhe nurber and.percent of the chlldren conserving rlses from PL

: by Flgure L. These results

development of conservation. The resultSoln this connection support



Table 2
Number and Percent of Children Revealing Conservation in the Various

Conservation Tasks¥*

65

Task in Which PL P3 P5

7
Conserving N % . N c;a N % N %

- ) -3

7.5 2k 60.0 33  82.5 37 92.5

Buttons 3

Pebbles b 10.0 © 24 60.0 33 825 3. 9.0

Water 5 12.5 25  62.5 33 82.5 35 195.0
' Clay L 10.0 20 50.0 26 65.0% 35 87.5

% There are 40 children in each class.
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Figure 1
Percent of Children Revealing Conservation in

Fach Class in the Various Conservation Tasks
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those of Greenfield,l and Price~Willi&m52 who worked among the Wolof of
Senegal and Tiv of Nigerisa respectively.

) Piaget3 has suggested that when 75 percent of the children of a
particular age group can successfully complete a task, it can be assumed
that children of that age should normally be able to perform that task.
When this criterion is epplied to this study,'it can be seen fronm
Table 2 andfFigﬁre 1 thet except for conservation of clay tasX in P35,
all children in P5 and P7 meet this criterion. Also, by P3 level at
least.SOmpercehthﬂ_the“childrenﬂgre conserving on all four of the ébn- ]
servation tasks.

The‘data on conservatiOASQeré nei% examined to see whethe? a
sequence in developmental difficulty could be detected. One gi;?hg
many useful features about Almy's studyu is the scaling of the.three
&

.

o

1 patricie M. Greenfield, On culture and conservation. In

.Jerome S. Bruner, R. R. Olver, & P. M. Greenfield, Studies in cognitive

growth. New York: Wiley, 1966.

2 D. R, Price-Williams, A study concerning concepts of conserva-
tion of quantities among primitive children. Acta Psychologica, 1961,
18, 297-305.

B Jean Piaget, Cognitive development in children: The Piaget

" pepers. In Richerd E. Rivple & V. N. Rockcastle (Eds.), Piaget re-

discovered: A rcport of the conference on copgnitive studies and

ing. New York: Teachers Collefe Preg;

curriculun develonment. Ithaca: School of Education, Cornell Univer-

- sity, tarch, 190L. Pp..6-48.

h Millie Almy, E. Chittendeg

. Miller, Young children's think-
66.
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conservation tasks she used for develdpmenfal difficulty. Among Ameri-
can children conservation of number génerally appears before either con-
éervation of discrete or continuous quantity. In support of Piagetian
theory discrete precedes continuous quantity conservation. It appears
from the Table 2 and Figure 1 that there is parallel development of con-
servation of an amount of water, and conserva@ion of a number of buttons
and of a number’of pebbles, but not of conservation of an amount of .
clay. '

. The data ﬁere then exemined to see vhat pattern of performance ;n
conservation could be detectgd. Table 3 shows the number and percent of

- LN -

children in each class whosé performance fell into one of the five most

common patterns--conservation in no task (0 0 0 0); conservatign. in

only the.number of buttons' task (1L 0 0 0); conservation in only the

number of buttons® task, and the number of pebbles® task‘Ti 10 0);

‘conservation in only buttons, pebbles, and vater tasks (L 1 1 0); and

conservation in all tasks (1 1 1 1). The table also shows the number
and percent of the children vhose performance did not fit these ?atterns.

From this table it can be seen that the number and percent of

‘children conserving in no task is highest in Pl and decreases in the

PN

upper classes. With this decrease there is a correspondlng increase of

~

‘ the numoer and percent of children showing pattern five--conservation

1n all the four conservatlon tasks.

~

_'gttern includes 17 children
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Table 3
Patterns of Conservation Abilities Revealed by Children¥
PL P3 P5 P7
Pattern® N % N % N % N %
1 33 82.5 9 22.5 4 10.0 1 2.5
2 2 5.0 3 7.5 2 5.0 1 2.5
3 - - 2 5.0 1 2.5 - -
).I. - - 2 5-0 6 1500 2 500
5 3 7.5 18 hs.o 26 65.0 - 35 87.5
6 2 5.0 - 6 15.0 1 2.5 1o 25
& Pattern 1 Conserving in no task. &
f.:-('
2 Conserving in only the button's task.
' 3 Conserving in only the button's and pebble's tasks.
4 . Conserving in only the button's, pebble's and water
tasks.
- -5 Conserving in all the four conservation tasks,

6 Other patterns.

* There are 40 children in each class.

v

~a




+eult. None of the children in the first two}r
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Seriation and Ordinal Correspondence'

. Three types of tasks tested the child's ability to seriate. In
one task the child was asked to place seven toy cows 'in a series from
smallest to the biggest. In another task he was to place ten sticks
from the shortest to the tallest. 1In a third task on seriation he was
requested to Place women in & row from the shortest to the tallest and
to place ba;kets in a corresponding series, giving the smallest basket
to the shortest woman and the biggest basket to the tallest Qoman.

In the ordinal correspondence task, once the child had placéd (or
had been assisted in placing)_ the rows of women and of EasketS‘in cor-
respondence one with the other,.thé investigator brought the row of
baskets closer together, and sbread that of women. Tﬁe child %aé then
asked touidentify the woﬁen to which four predeterminedfggfkets be-
longed. The sgcond section of the task requested the chiié to identify
the women to which predetermined baskets Welonged gfter the series of
the row of baskets had been destroyed.

Teble 4 shows the number and percent of children for each task, at

. each-.level, vwho solved the seriation and ordinal correspondence tasks

correctly. Figure.2 shows the pércent of children performing success-

_fully on the varioﬁs seriation tasks, by class. The three\séridtion

tasks -show a clear deﬁelopmental t from Pl through P7.

~Performence on the ordinal corresponflerice task was the most diffi-

lasses (PL and P3) were

‘able to solvefit_suCCessfulI&. At P5 level only four (ten percent)

" children could do this task suécessfullyf‘ahd 8t P7 level &aly 11 (27.5

percent) could perform it successfully.



T
Table U
Number and Percent of Children Revealing Abiliiy to Serialize and

to Place Objects in Ordinal Correspondence¥

Seriation Pl P3 P5 P7
Tasks N A N % N A N %
Cows "8 20.0 29 172.5 35 87.5 35 87.5
Sticks 4  10.0 25 62.5 36 90.0 .38 95.0
Viomen and . “
baskets 4 10.0 34 8s5.0 38 95.0 38 95.0

Ordinal - . . V ' .
Correspondence - - - - 4 10.0 11 27.5
% There are 4O children in each class. | Y

&

When the data are examined in terms of patterns of sefiption, it is
possible to see,'as Table 5 shows, that Paﬁﬁern“l——seriation in no task
is highest in Pl} 70 percent of the children being unable to seriate in
any of the sefiatidh taéks. It decreases through P7. Pattern bh--
seriation in three tasks, in contrast, rises from PL through P7; and
'.faﬁﬁe;nus--seriation and ordinatign in al% tasks-~shows up only in the
lagt.two classes. The information thus_provided;'tfgé up with_that pro-

-

‘vided in the Table 4 and Figure 2.

B - Classificatil

\

Two kinds of tasks tapped the childrents ability to classify--the

-sorting and class inclusion problenms. -
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Figure 2
Percent of Children Revealing Seriation in Each Class in

the Various Seriation Tasks
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Table 5

Patterns of Seriation Abilities Revealed by Children*

PL P3 P5 P7
Pattern® N % N % N % N %
1 28 70.0 3 .75 - - - -
2 1 2.5 2 5.0 1 2.5 1 2.5
3 1 2.5 L 10.0 L 10.0 L 10.0
L 2 5.0 28 170.0 30 75.0 25.6é..5
5 - - - < 4 10.0 10 25.0
6 8 20.0 3 7.5 1 2.5 .-

e

& Pattern 1 Correct seriation in no task.

-
2

. . . Yo , S
2 Correct seriation in only the women and basket's task.

‘ 3 Correct seriation in qply the women and basket's and '
stick's tasks. ’

o ¢

L. Correct seriation in only the women and basket's,
stick's, and cow's tasks.

- .5 Correct seristion and ocrdination in all tasks.
6 Other pattergs.

.

% There are 40 children in each_class.
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Teble 6 indicates the number and poreent of children who sorfed
correctly and solved the inclusion relation problems, by task and class. -
Figure 3 indicates the percent of children at each class level who per-
form correctly each of the three tasks of sorting animals and seeds,

and solving the class inclusion relation problem using cows and dogs.

Table 6
Number and Percent of Children Revealing Classification in Each Class

in the Various Classification Tasks¥*

Task in Which Pl tw . P3s

P5 - P7
Classifying N A N % N A N A

Sorting Animals 5 12.5 25 62.5 30 75;0 B&ﬁJSS.O
Sorting Seeds 8 20.0 32 80.0 32 80.04% 38 95.0.
Inclusion: Covws ‘

and Dogs - - - - .2 50 8 20.0
Inclusion:

Squares and . _
Circles - - - - - - - -

tasks; but the sorting of animals

# There are 40 children in.each class.

v

There is & clear developmental trend for each of the-two sorting

a more. difficult task, at each

élass level. ' v

[



Figure 3
Percent of Children Revealing Classification in Each

Class in the Various Classification Tasks
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+» The tasks involving inclusion reletions were the most difficult.

In the task using cows and dogs, none of the children in Pl and P3 an-

swered and expleined the inclusion relations questions correctly; and

only two children (five percent) in P5, and eight (20 percent) in P7
vere able to enswer correctly. In the task using squares and circles,
none of the children in any class solved the inclusion relation ques-
tions.

Table 7 indicates the patterns of classification by class and
pattern. In Pl fhe mejority of the children fall into Pattern l--

correct classification in no task In P3 about cne-third of the child-

.ren (32.5 percent) fall into Pattern 2 (correct sorting of only sceds)

and about half of the group (U47.5) fall into Pattern 3--correct per-
formance in two sorting tasks. In the remaining two classes (PS and
P7), the majority of the children fall into Pattera 3. Ngﬁénild in
any class falls ihto Pattern 5. This againﬁﬁies“in with the observation
previously made concerning inclusion relation problems.

The deta on claes iﬁclusion relations were next analyzed to de-
termlne vhether the child focussed his attention on the quantltatlve
relatlonsnlps between subclasseu. JThe- regults of that analysis are

RO

presented below.

-~

Descriptions and: Explan Used by the Children

From responses of the children to Lhe c servation and classifica-

tlon tasks a peneral pwcuure of how they dcserlbeu and explained the

transformaclons, and how they Justified the}r respénses can be obtalned.

va o



Table 7

Patterns of Classification Abilities Revealed by Children#*

PL P3 P5 P7
Pattern® N % N % N % N 9%
1 28 70.0 3 1.5 5 12.5 - -
2 T 17.5 13 32.5 5 12.5 5 12.5
3 1 2.5 19 47.5 25 62.5 25 62.5
" .. - - 2 5.0 7 11.5
5 - - - - - - o - -
6 L 10.0 .5 12.5 3 T.5 3 7.5
) .
a Patéern 1 Correct classification in no task. Q@»
2 Correct classification in only sorting of ;eeds.
3 Correct classification in only the sorting of seeds
end aninals.
tﬂ Co¥rec£lclassification in sorting tasks and ine
clusion of cows and dogs.
5 -éorrect classification in all things.
6 -

Other patterns

B .- % There are 40 childrén in each class.

T



‘buttons were more. When the yeIld

6l percent in each class agreed that there v
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Description of Conservation Transformations °

In tasks two, three, four, and five of the conservation section,
aféér the initial orientation or practice, the interviecwer rearranged
buttons in task two, and pebbles in task five; and in fask three, poured
water from one of two idéntical glasses into the dish, and from the
dish into the taller,. narrower glass. In task four the interviever
first rolled one of two identical balls of clay into a "sausage" shape,

then rolled it back into a ball, and finally cut it up into a number of

.pieces. The cuestions posed after each transformation were designed to

find out the child's reason for holding to the notion of conservation

. =

. or non~conservation.

An examination of the protocols indicated that practically all the
children who described the buttons or pebbles as more or fgwer, a;a fhe
water or clay as more or less were in Pl and P3. Teble 8§§;¢refore
shows the numbe:'and percent of children giying Fhe various descriptions
for those two classes only.

The childrén whose replies indicated that the equality of number

changed tended to. agree that there were 'more yellow buttons"” when the

red buttons were bunched. In each of the classes 5k percent of the

children who described the buttons as more suggeéﬁedhzhat there vere

 more yellow buttons, compared to L6 percent who suggested that the red

-

ere spread out more widely,
o . A .

-~ A Y

e "more yellow buttons"

compared to 36 percent who suggested that -there were "more red." In

both of the trahsformmbions on the buttons fask, therefore, more child-

L T

ren seemed to describe the buttons vhich were lined up as "more" com-

. pafed to those which were bunched. '



Table 8
Number and Percent of Children in the Lower Classes Describing the

Various Transformations as More¥*

Pl P3
Transformation Description N % N %
Red buttons More yellow 16 '53.6 7 53.8
bunched More red 14 46.3 6 U6,
Yellow buttons - More yellow 21 63.8 7 63.8
spread More red 12 36.2 4 36.
_ Pebbles moved to back Rows more : 5 15.2 5 hi.7
© row of interviewer Piles more - 28 84.9 7 5S8.
Interviewer's pebbles Rows more. 6 18.8 3 33.3
placed in two piles Piles more 26 81.3 9 $6.7
Subject's pebbles Rows more 3 9.4 1 12.5
placed in one pile Piles more 29 90.6 @ﬁ; 7 87.5
i
Water poured into Dish more 13 42.0 2 20.0
dish . Standard glass more. 18 58.0 8 80.0
Water poured inﬁo ‘ Standard glass more 1 3.0 3 25.0
tall glass - - : ‘Taller glass mcre 32 97.0 9 75,0 .

Clay rolled into Sausage more 26 176.5 8 61.5
- sausage c Ball more 8 23.5 5 38.5
Clay rolled back Formerhéausage'morg 10 37.0 2 28.6
into ball Ball more 17 .63.0 5 TL.h
, .'Clay cut up into Picces more . 1k ho.h -8 61.5
pieces . Ball more - 19 57.6 5 38.5

* There are 40 children in each cle.s:%“ar.,b
A . . Ve

.
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In the pebbles task, in contrast, more’ children, in both classés,
described the pebbles in "piles" as more compered to those in rows,
' wﬂén the interviewer moved his front row pebbles‘to the back row, 85
percent of children in Pl, and 58 percent in P3, who described the
pebbles as "more” agreed-that the “piles" had more pebbles. When the
interviewer placed his pebbles into two "piles" 81 percent of the
children in Pl and 67 percent in P3 describing the pebbles as more
agreed that there were more pebbles in the two piles than in the rows.
And when the suﬁiect placed all his pebbles into one pile the perpent.

of those describing the pile as having more pebbles in Pl and P3 vas

[ e

91 and 88 respectively.

In the conservation of an amount of water task, when the water was
transferred to the dish, 58 percent of the children in Pl and 807pef-
cent of the children in P3 who described the water as moﬁg;ggreed that
the standard gléss had more water than the»disnf When, howvever, the
water from the dish was transferred into a taller, narrower glass, 97
percent in PL énd 75 péfcent in P3, of those describing the water as
more, novw agreed that the taller glass had more water than the standard
'giagélﬂ In both transformetions, therefore, more children, in both
ciaésés, seemed to be paying atfention more to ﬁhe'ﬁgight thap to the

~

" width of the containers.‘

Finally, in the conservatiof A
- VT R

of the two identical balls of clay vas rolPed out into a "sausgge" shape

ct .

of clay task, when one

_76 percent in PL and 62 percent in P3, of those children describing the

.clay as more, agreed that there was more clay in the "sausage" than in

TwaT o - -

the ball. Whén, however, the 'sausage" was rolled into the ball shape,



81
more children in both classes now claimed that the original bal} had
more clay (63 percent in Pl and 71 percent in P3).

" When one of the balls of clay was cut up into several piecés, more
children in Pl of those describing the clay as more suggested that
there was more clay in the "ball" than in the pieces (57 percent).
In P3, however, more children (62 percent) now agreed there was more
clay in the pieces.

The various descriptions of the transformations in generagl give a
picture, thefefére, of the vericus perceptual situations that the, |
children who described the buttons or pebbles, as more or fewer, or

oo ~e
the water or clay as more or less, were focussing on.

éf” :

Explanations Used by the Children g

X

How do children in the various classes tested Juot1§§ “their re-
sponses? From ﬁheir responses to the ques@ions”in the conservation and
classification sections of the interview, it is possible to obtain a
general pictufé of'the‘éonservation and non-conservation explanations,
and classification, eand non-classification explanations children used.
.'Frbﬁ‘éﬁis it is possible also to gbtain a“picture of a number of re=~
cuirént explanations that children gave in the tﬁoaggctions of the

"interview.¥ _ N

Greenfieldl has described three types ofijustification ordered

»

-
e

¥ As thelr descriptions and explanat;gns are’ provided, comparison
vlll be made with results obtained from investigations simil&r to the-
_present one to provide a picture of how the Iteso children fared.

1 patricia M. Greenfield, On culture and conservation. In Jerome
S. Bruner, R. R. Olver, & P. M. ureenfield, Studies in cognitive growth.
New York: Wiley, 1966.
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according to how much they reflect directly perceptible features of ‘the

current situation. One class is "perceptual reasons"" which refers to

" the features of the display in front of the child. This would include

any description of the buttons or pebbles and their ariangement; de=-
scription of the glassesland their contents in the case of the conserva-
tion of liquid task; and descriptign of the clay and its arrangement.
Greenfield also ihcludes undexr this elass of reéson{the perceptual type
of reason which expresses a conflict between the appearance ("it looks
more") and reality ("but it's really the same") of the situation.

The second class of reasons--direct action reasons--refers to the

~act of bunching or spreading buttons or pebbles; the act of poufing

water from one of the standard glasses into a dish or tallerfﬁgss; and

72

the act of rolling the clay into a "sausage" or cutting it up into-
S
{
The third class of reasons--transformational reasons--represents a

pieces.

transformation of the situation "in the child's head." Transformation
reasons are subdivided into action and identity transformstions. Action

transformations can be inverse ("if you were to pour it back"), or

" correlative ("if you were to pour the other"). These action trans-

formations are called indirect-action reasons by Greehfield, in order

"to emphasize the fact that they are not observed in the experiment.

iginal state of the system; in

. 1

this Eﬁée to the state of the equality in he two standard glasses, and

the state of equality of the two balls of clay.

FA
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From an examination of the protocols of -children giving non-

conservation explanations, and of the table of children describing the

‘conservation transformations as more or less, it is pussible to seleet

a8 number of recurrent explanations that refer to percepfual features of
the situation. Also, from an examination of the protocols of children
giving conservation explanations it is possible to select a number of
explanations that can be classified either as astion transformation
reasons, or identity transformation reasons. In all cases, hovever,

it is difficult to have a system that could encompass all explanat%onsl

For task two (conservation of a number of buttons) the most fre-

‘quent non-conservation explanations involved references to either the

action of the interviewer, or the movement of the buttons, asfﬁor ex-
ample: "You have spread mine"; "Those have been movéd." Other per-

ceptuzal explanations involved the description of one or ba%gﬁsets of

buttons, as for example~ "Yours are in one pile"; "The others are few";

"Yours are 11, mine are ten ; "Those are red" "Those are yellow";

"They are many"; or, in the case of children vhose explanations were

"

considered transitional, "Because they are the same." A few explana-

‘tions referred to a situation prior to orientation or practice: "You

hed seven red buttons, and I had ten." Similar expldfiations were given
for task five (conservation of a number of pebbles).
t of water), the most fre-

oo !

reference to the action

For task three (conservation
- DN

quent explanation for non-conservers involvt

of the inferviewer, "You poured it into a dishh: "You poured it into

‘mthls tall cup"' or 8 descrlptlon of the glasses or- thelr contents-

'Za

"The cup is small" "This dlsh is big"; "This is llttle", "Yours is
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full up,"” or "Mine is little." Other explanations simply stated:

1"

"This is the same as that," or "This is much, that is also much."” Some

‘explanations bordered on the bizarre. One child suggested that the

reason why the water in the dish was more was because "it smells."”
When the water was transferred to a taller glass he said it was more
because "it is red."

In the conservalion of an amount of clay tésk, the commonest non-
conservation explanations referred to the action of the interviewer:
"You rolled it out"; "You squeezed it"; or "You cut up mine"”; to the

description of the clay: "It is rolled out"; "It is squeezed too much";

_"This is roﬁnd, that one is long." Othe? explanations simply stated:

"This is big, that is also big," or "This and that are the saﬁfn"

few children appealed to their own authority as the é&planatlon for the
clay being mere: "It is more becazuse I say so"; "I just t%gqoht cut,
'now who has more?' then I knew."

Turning now to ‘conservation explanation;, it is also evident from
an examination of the prbiocols of conservers that a number of recurrent
explanations for each task emerge-~-explanations which are either action
transformations or identity transformations.

~ For task two, conservation of a number of buttons, the most fre-

quent explanations referred to the number being the same: "There are

v

are ten"; "The numbers

ten on edch side”; "These are ten;

<. - v _\“‘; -
are the same on each side." Other frequent lanations referred to a

prevmous equallty' "There were ten here, and ten there"; "Both sides

-
.

A had ten each"° "They vere the same number before. Yet other explana-

o

tions which were common stated: "I equated them already before"' "We

equated them already before"; "They were equated already before."
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;‘(dish), ard it wes the same as that (in standard glass)."
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Though few, both imverse and correlative action transformation éx-

* planations were given: "If you also spread yours out, they will be the

same"; "These are in a row; if they were also brought together in a

pile, they would be the same." Similar explanations wefe given for task
five, the conservation of a number of pebbles,

The most frequent conservation explanations for task three (the
conservation of an amount of clay) involved reférence to the action of
the child or of the interviewer, or the joint action of the two: "I
have already equated them before"; or "You have already made both

amounts edual before'; or '"We made both amounts eaual before." Other

_common explenations referred to the previous or present eauality of the

amounts of water: '"They were the same amount before"; '"They vere

' 5

equated before"; or "They are still the same." Some exblanatiohs re-
ferred to o conflict between eappearance (it looke littles %%ﬁit looks
more), and reality ("but it is much,” or "it is little"); and others

to inverse and correlative actions: "If th£§ (f?om dish) is poured back
into here, it will be the same as this"; or "If this also (from standerd
glass) is poured into here (dish) it will be the same." Other explana-
tions. dealt ﬁith identity by recapitulation: "Because your water
reached this level (pointing to émpty standard glass) and mine also
reached the same level.? A few children géve s their justification for

v

the water still being the "same™

Lhot "nothing was spilled,"

o- ¢
] ‘

or "We have not increased any." One said,

e b R Ve
here (empty standard glass) is the water which was poured into here

.
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Justifications for conservation of an amount of clay followed a
similar trend--an appeal to the action of the subject, or of the inter-
viewer; an appeal to previous equality or present equglity; a justifica-
tion by either inverse or correlative action transformétion reason; and
a justifdeadion using an identity transformation reason.

In discussing conservation responses of American children in
Frank's experiment, Greenfieldl has pointed to gpontaneous remarks of
older American children appealing to necessity of equality (iy must be
the same). Greehfieid did not find one instance of such an appeal to'
necessity by Wolof children. In the present investigation, for a num-
”:ber of chiidren in the P7 clasglhafter €ie‘pattern of equalizing;
transforming numbers or amount;. asking for a judgment, and ai?ing for
an explanation became familiar, they would%?ive expianétions which ap-
pealed to the necessity of equality. One subject, for inggapce, stated:
"Ho matter what you do to it; if they were the same before, they must
remain the same provided nothing is added of taken away'--referring to
the balls of‘élay.

Grecnfield also. suggests that when American children use identity
'as’aijhéiification for an equalitx_judgment, they often say, "Itis the
seme water" or "It looks like mofe, but really it is the same." They

make identity a present pﬁenomenon. Wplof children-express‘identity

a‘present one--~identity

ion the protocols of

Y.

through describing a past state; rather

by ;edgpitulation. In the present investig

. 1 patricia M. Greenfield) On culture and conservation. In Jerome
S. Bruner, R. R. QOlver, & P. M. Greenfield',d Studies in cognitive drowth.
New York: Wiley, 1966. Pp. 225-256. R :
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children giving conservation explanaticns were replete with both types
of identity explanations. It should of course be remembered that the
oldest of Greenfield's Wolof subjects were from sixth grade, whereas in

the present inv\ gation the oldest group came from P7. Also, a wider
4

X

range of conservatrion tasks was used in the present investigation, thus
naking the possibility of a wider range of conservation explanations

more likely.’

Description and. Explanation of Sorting Tasks

In the sorting tasks the child had an opportunity to sort obbects
(animals in the first task, and. seeds in ﬁﬁe secénd), using several
possible cripeéia, including colour, function, size, shape, and type.
After each sort the child had én opportunﬁgy to explaih the €:éiskfor
putting cértain objects together. The data were anakyzeqﬁf}th par-
ticular reference tg previous findings concerning the pred;;inance of
colour choices over other criteria in sorting’objegts by African

subjects.

Suchman,l for instance, analyzed data of 119 Hausa children aged

._three-to 15 on coiour-form preferences. The children were pupils of

Koranic schools, where children é}e taught to recite and memorize the

_Koran in Arabic characters without understanding them. Suchman found

that thg children showed no tende: shift from colour to form

' prefevences as Western children do from-kigdérgarten age onwards.

Y.

1 Rosslyn Gaines Suchman, Cultural differences in children's

- color and form preférences. The Jourral of Social Psychology, 1966,
10, 3-10. B -

wo T
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field, Studies in cognitive growth, Wiley, 1966Y.
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This figding is supported by the work of Greenfield, Reich and
1 who asked unschooled Wolof children to group familiar objects
with the possible bases for grouping being colowr, form, and function.
The investigators state: "For all practical purposes cﬁildren at all
ages base their groupinge exclusively on the attribute of colour. The
percentage of subjects using colour attributes as a basis for grouping
were respectively: 70% of six- and seven—year—oids; 40% of eight-
year-olds; 80% of ten- to sixteen-year-olds." But this was not true
of the schooled children.

In Uganda too, the work of Evans and Segall suggests the tendency
among Baganda adults and chlldren to sort primarily on the basis of
colour. In thé present study only schooled children were testfa,and so
the results are presented in terms 2% those children who were able to
sort on a consistent basis and those who were not. g}(

For each of the two sorting tasks, two sets of tables were prepared

(Tables 9 and 10--animals; Tables 1l and 12--seeds). One set showed

. the number of ehildren wﬁe'sorted correctly (Tables 9 and 11), and the

other set showed the number of children who were unable to sort on a
consistent basis (Tables 10 and 12),

' In Table 10 the number of children using colour is 21 (32 percent)

out of & total of 66 who_were unable to sort correctly. In Table 12

-

R. R. Olver. On culture
R. Qlver, & P. M. Green-
Pp. 270-318.

.1 Patricia M. Greenfield, L. C. Reich, ¥
and equivelence: TII. In Jerome S. Bruner,

+. 2 Judith L.. Evans & M. H: Segall, Learning to classify by color

and by function:’ gtudy of concept discovery by Ganda chlldren.
The Journal of Social Psychology, '1969, 77, 35- 53 S
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P Table 9
Number and Percent of Children Revealing Correct Sorting of Animals¥
Pl P3 P5 P7 Total
Sorting Criterion 8 % N % N % N % N %
Colour kb 8.0 3 120 1 3.3 1 3.0 9 9.6
Type - - 21 84.0 28 93.3 33 97.0 82 87.0
Function - - 1 Lo - - - - 1. 1.1
Size 1 20.0 =~ - 1 3.3 - - 2 2.1
Total 5 100.0 2"5 100.0 30 99.9 34 100.0 94 99.8
* There are 40 children in each class. £
L ¢
Table 10 %
Number and Percent of Children Revealing Incorrect Sorting oé Animals¥*
PL P3 P5 P7 Total .
" Sorting Criterion N 7 N % N % N % N %
" Colour 13 51.4 1 16.7 21 31.8
"Type 8 22.9 5--83.3 34 51.5
o <" Function 2 5.7 - - ”4; 6.0
| Size- 2 5.7 - - 2 3.0
"otHer 5 14.3 - - 5 15
" Total 35 100.0 15 100.0 10 100.0 6 100.0 66 ‘99,3@’

* There are 40 children in each class.

=
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e Table 11
/ Number and Percent of Children Révepling Correct Sorting of Sceds¥
A
Pl P3 P5 P7 Total
Sorting Criterion N % N % N % N % N %
Colour and size 2 250 2 6.3 2 6.3 - - 6 5.5
Type . 6 75.0 25 78.1 29 9.6 33 86.9 93 84.6
Colour and shepe - - 4 12,5 - - 3 7.9 7 6.4
Edibility - - 1 31 1 31 2 53 L 3.6
Total 8 100.0 32 100.0 32 100.0 .38 .100.0 110 100.l
# There are 40 children in each class.
g& Table 12 )
Humber and Percent of Children Revealing Incorrect Sortiné%bf Seeds*
Pl P3 P5 P7 Total
Sorting Criterion N -. & N % N % N % N %
- Colour 18 56.3 7 87.5 2 25.0 2 100.0 29 58.0
' Function ‘e« 2 .- 1125 -~ - 1 2.0
Size . 1 31 - - = - - - 1 20
ad ‘Edibility -. = = =. 1125 - - 1 20
_ Other 13 k.6 1 28-50.0 - - 18 36.0
Total 32 100.0 8 100.0 78 1 2 100.0 50 100.0

.+ % There are;hO_cﬁildren in each class.

e
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~ terion for sortlng. Of the total,x ibe

- 91
the number of children choosing colour as the basis for sorting is the

bigzest--29 or 58 perdent™wf a total of 50 children who sorted in-

‘correctly. This findifg seems to be in accord with others wherg colour

has been found to be mo}e pr;EBminant over form in Afrlcan samples.
There were other children, in lower classes, who when asked to
place objects which are alike together, engaged in methodically placing
all the animals or seeds into lines, or piles, or into concentric
circles, forming what Piaget would describe as a "graphic colloction."
Whet was impressive also was the amount of time younger children wyo

vere unable to sort correctly spent examining the various animals and

seeds, noting: “This is differért"; "This has a spot here, it is not

like that one"; and separatins cows or sheep which had slight?y_shorter
or loﬁéer porns than the others and suzgesting they ﬁefe not like the
others because of that fact. gﬁ;»

In their explanatlons children gave a varlety of justifications
which often conflicted each other. Cows were different from sheep be-

cause "cows sleep outside and sheep also sleep outside." Peas were

like nuts "because these (nuts) are nice, and those (peas) don't

‘sprout."

AR Y

' Turnlng now to Table 9 showing chlldren sorting 6n a con51stent

basms or bases it is clear that colour plays a minor role as a cri-

f ol children who sorted
correctly on the "animals" task, only nine ‘ﬂ,6 percent) used colour as

é'basis for sortinv The maaorlty of thesecggme from PL and P3. In

v‘:contrast 82 chlldren (87 percent), sorted on the basis of type of

e

~ animals.

-
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4ponderan£:as‘has been sﬁgges%ed atTe
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A similar observation applies to the £abie shovwing the number of
children vho sorted cefrgctly on the "seeds" task (Table 11). Out of
110 children who sortedfzorre tly, only 13 (12 percgpt) usé& colour in
combination with other criterjz\ésize or shape) as a basis for sorting.
In contrast 93 children (85 percent) used "type of seed" as the basis
for sorting. This result is more significant when it is noted that two
of the local seeds {egzsia and elira) were both éreen in colour and
could have been placed together, if colour were the more predominant
criterion for sorting.

The explanations which the children gave_to support the basis for
ﬁheir sort indicated that they ﬁéfe focus¥ing their attention on the
appropriete aspects of the situation. Thus goats were put tog?;her
"becauZe thgy are all one type of animals." Dogs were put together
"because they are used for hunting"' and cows were in one égé%p "because -
ve use them for marrying women." If one kind of seed was separated

from another, it was because "they are ovular and spotted," or "their

_ colour and size are the same"; or "they all belong to the group of

things we call ...
$Thé finding regarding correet sorters of animéls and seeds seenms

to suggest that when other possible criteria or bases for sorting are

'preseht, colour as a basis for sorting does not appeer to be as pre-

,fhé type of tasks used

1

‘ ‘\'“s to be éupported by

among this rural sample. This obuervatlon sek

Almy's exploratory work. among the Baganda. gggardlng performance of

';the P1 and P3 children she tested she scateS° "It appears that for

vl
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wly

at least a quarter of the children at both school levels, form is a more

salient property tharr color, at least in these tasks."

by

Deseription and Exﬁlanation %$ Inclusion RelationDTasks
K;

Teble 13 shows the number of children in each class who responded

to'class inclusion questions and to the sub-class comparison questions.
When children are asked the gquestion "Are there more cows or more
animals?" the-majority of the children in each class responded that
there were more cows (95 percent in Pl; 92.5 percent in P3; 82.5 in PS

and 77.5 percent in P7). Altogether 87 percent of the children de-

.8cribed the cows as more than tpe anima%f.

¥hen asked to compare the subclass of.cows with that of dogs, the
majoa%ﬁy corréctly responded thét‘there vere "more cows" than€26gs: - of
the five children in Pl who did not agree that this was sqﬁi?our de~
scribed the dogs as more than the cows and one said there w;;e as many
covs as there were dogs

In the laut questlon in this section the chlldfen vwere asked the

question "Are there more animals, or more cows?" Again, the majority

of the children Judged that thﬁre were more cows.,

The explanations of the chlldren reflected thelr descrlptlons of
the cows or animals as "more"; or of the cows or dogs as "more."

The most predominant explanatlo or judging the cows more re-

ferred_ to there being orly two dogs,\an s‘:en cows: "There are only

two dogs,.and seven cows"; "The cows are many;“the dogs are few."

R

-

1 Mlllie Almy, The usefulness of Piagetian methods for studying
primary school children in Uganda. In MilITe Almy, Js R. Davitz, &
M. A. White, Studying school children in Uganda: Four reports of exw
Ploratory research. New York: Teachers College Press, 1970. Fp. 1-

e



Number and Per’/,\\jf\i
i ' Qiif 3% as Mere¥*

gent of\Children Describing Inclusion Relations in

3

‘ P7 Total
Question Description N N % N %
Are there .
more cows|More cows 38 95.0 37 92.5 33 &2.5 31 77.5 139 87.0
or more |liore .
animals? animals g9 22.5 21 13.0
More cows|More cows 357 82.5 40 100.0 40 100.0 40 100.0 155 97.0
or more |More ] . - :

© dogs? dogs 5" 10.0°. .- - - 4 25
More More cows 40 100.0 37 92.5 28 70.0 27 T76.5 132 82.5
eanimals |More : - f”-‘ .

T or mre animals 7.5 12 30.0 13 32.528 17.5
cows?

5

* For the ihclusion task involving the use of cows and dogs.
#¥% There are 40 children in each class.

* One subject said, "same."

PR



“largest number in this category were in Pl

| 95
Other types of explanation suggested that some children were pay-

ing attention to aspPetbs gther than the investigator's guestions in-

tended. One child, for ingtance, suggested that the cows were more

"because they do not talk." other said that they wére more because
"I can tell by looking at their horns that they are many." Other ex-
planations referred to the colour of the cows as the reason why they
vere more; or to the idea that "they multiplquuicker_than others"
or that "they sleep outside, in the kraal."

Children vho judged that the animals were more gave as theig
justification the fact that they formed the superordinate class of the
two subclasses of cows and doé§} "Cows" are animels; dogs also ére
animals"; or "All of them are animals"; or "If you put all o them to-
getﬁ%r, they belong to the group of things called animals." |

In the last inclusion relations task, the first two§%u5stions test
the child's ability to differentiate between subclasses, before the
crucial inclusion questions are posed. Asﬂis‘éﬁident from Teble 14
most children (97 perceént in both questions) were able to differ--
entiate between §pbclasses.

~ When the Tirst inclusion relation question "Are there more circles

or more blue things?" is posed, very few children d&Scribed the circles

.or the blue thinzs as being "more." The majority (114 or 71 percent)

suggested that they were the "s children pointed out, in

oot

respofise to the auestion, that the vhite & es vere "more." The

V.

-



Teble 1k

Number and Percenﬁ‘bﬁ\gg;ldren Describing Inclusion Relations in

ask U¥* as More¥x
r

PL P3 P5 P7 Total
Question Description N % N % N % N % N %
Are all Yes - ' 3 7.5 2 50 1 2.5 = - 6 3.8
squares ’
white? No 37 92.5 30 95.0 39 97.5 40 100.0 154 096.3
Ave a2ll Yes 3 7.5 2 5.0 1 2.5 - - 6 3.8
blue , o
things  Na 37 92.5 -38 95.0 39 97.5 L0 100.0 154 .96.3
circles? o :
Are thsre . fﬂ
more More
circles circles 3 7.5 - - - - - W 3 1.9
or more Wz
blue More blue 4 10.0 1 2.5 1 2.5 3 7.5'9 5.6
things? ‘
Same 12 30.0 31 77.5 34 85.0 37 92.5 11k 71.0
More wvhite .
squares 21 52.5 8 20.0 5 12.5 - - 3 21.5
Are there
more blue ' _
things  More blues - - 17 2.5 = - - - 1 0.6
than squ- .
ares .or Same ‘12 30.0 17 2.5 25 62.5 22 55.0 76 L7.5
same, or
- fewer? . Fewer 6 15.0 12 - 27.5 15 37.5 bk 27.5
.. - More white - NEEN VO .
squares 22 55.0 10 25.0 10.0 3 7.5 39 24,k

i ¥ Class inclusion problems using squares and circles.

%% There are 40 children in each class?” - S e

S



_ N 97
When next the children were asked "Are there more blue things than
squares, or the same, or fever?" a large number (76) described them as

"seme"; and a sizable number- (L) described them as "fewer," and about
an equal number (39) suggested fﬁat there were more white things.

The children's explanations eagain reflected their descriptions of

the circles or blue things as 'more," or '"same," or their referring to
the white squares &s "fewer" or "more." |
The most prevalent explanation of those who in comparing c;rcles
and blue things of blue things and squares pointed out that they were
"seme," was directed to a comparison of two blue circles and two blue
nSquares, or-to a comparison of fbﬁr blue{%hings and four white sqﬁares.
For the subjects who described the white sauares as "more," tﬁfﬁgosp
prevafznt explanatioh referred to the fact that theré were foui white
squares compared either to the two blue squares or to two %%ﬁ? circles. '~
Explanations which did not fall into any category included one from a
P7 child who explained that the white squareé wefe more "because if
they were to fight, the ﬁhite ones would beat up the others as they
(blue squares) are only two."
” 6£'£hose vho in response to tge last question described the blue
thiﬁgs as fewer than squares, quite a number gave'as'%ﬁeir explanation,
‘ £he %act that there were six squares cgmpafed to four blue things.

-

ion to refer to a Judgment

cles or the two blue

But the majority again understood

. v

LA,
©

comparing squares with either the two blue

squares. . ' ' - o

vl
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Ahr and Younissl have found>that chiidren of chronological age six
and eight consistently responded to their inclusion reletion problem as
if the investigators had asked them to, compare sub-classes within the
superordinate class. Older children responded to the inﬁended class
inclusion relation. These investigators also found that for both
younger groups, but not for the older group, errors increased as the
numerical differenceé between subclasses inereasedl

In éhe present'investigation most children in all classes tested
responded to the inclusion relation questions as if the investigatogy
had asked them to compare subclasses within the superordinate classes.
Iﬁere wvas a fendency, in fact, fgi"some résponses comparing subclaeses
to increase in the older children. ' The number of children, forfan-
stancef*who gave a '"same" response to the last two questlons in the last

© R
inclusion task rose steadily from Pl through P7. ¥

{
Inhelder and Plaget and Wohlwlll3 have proposed that when the

child fails to judge according to the 1ncluulon relations, the reason

_Imay be that he is'respondiﬁg to the subclass relations even though the

- 1 paul R. by, & J. Youniss, Reasons for failure on the class
inclusion problem. Child Development, 1970, hl, 131-143,

2 Barbel Inhelder, & J. Plaget The early growth '0f logic in the
child. New York: Harper & Row, 1 1964,

3 Joachim F. Wohlwill, Responses %
verbally and plctorlally presented g

class inclusion questlons for

L
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investigator's question does not(direct him to do so. Wohlwill has
further hypothesized that "the perception of two contrasting sub-
classes, unbalanced as to number, creates a strong tendency to trans-

1

late a class inclusion question iAto a subclass comparisén guestion."”
In the present investigation, it seems both conditions were operating.
There were seven cows and two dogs in the first inclusion problem.
Then there were four white squares, two blue squa?es, and two blue
circles in the second problem. The majority of the descriptiong and
explanations of the children clearly showed that they were respondiqg

to the subclass comparisons rather than to the class inclusion gquestions

intended by the investigator.

"

Relationship Among Abilities . &

5%
Piaget has suggested that the abilities of conservatioé?%feriation
and classification-develop concurrently. In an attempt to assess this

relationship, contingeney tables were prepared to show the relation-

. Ships within the abilities of conservation, seriation and classifica-

tion, and then another. table was prepared to show the relationship among

those éﬁiiities. Tables showing relationships within abilities appesar

PR

in Appendix D.

Relationship Among Conservation Tasks .
T T A
The_extent to which children who véTe .2

letto conserve in one of

the. tasks .could also conserve in another is shoWwn in Table 15.

-~.  Ninety-seven children of the total 160 children conserved in the

‘pebble's task. But of these 97, only 85 had’also been able to-conserve -

‘1 yonlwill, Child Development, 1958, 39, 462,



'Ninety-three chlldren of the total

100
on the button's task. Of the 101 children who were able to conserve in
the water task, only 85 and 93 respectively had also been able to con-
serve in the buttons and pebbles tasks. .Only 85 children of the total _
160 children conserved in the clay task. Of these 85 children, 75, 80,

and 84 respectively, also conserved in the buttons, pebbles and water

tasks.

Relafionship Aﬁong Seriation Tasks

In Table 16 the relationship among seriation tasks is indicated.
One hundred and three children of the total of 160 children were able
to make a correct series of stic§§: of these'103_children,'only 95
Had also been able to make a correct series on the women ané basket's
task, ﬁ?f the 167 children who were.able to make a correct sefies in
the cow's task, only 96 and 86 respectively had also been sq%cessful
in making correct series in the women and basket's; and the st&ck
tasks. Only 15 chlldren of the total of 160 were .able to perform a

correct ordinal correspondence relationship. Of these, 15, 1k, and 15

" respectively were also able to make a correct series in the other

seriation tasks.

Relationship Among Classification Tasks e

Teble 17 indicates the‘relationship among classification tasks.

hi’dren were able to sort

correctly in the animal's task. of these 93;A nly 79 had also been

aﬁie to sort correctly in the seeds task Oq;g ten children answered

n

lcorrectly the 1nclu51on relation questlon dealing with cows and dogs.

a‘ .
‘ Twa

Of these, ten and nine respectrveky had also been able to perform a



“of

-determine children vho were non-operat#g

101

5

correct sort in the seed's, and animal's tasks. None of the 160
children were able to answer correctly the inclusion relation question

imvolving squares and ‘circles.

¢ o

Relationships Among the Abilities

According to Piaget, abilities of conservation, seriation, and
classification develop concurrently so that children who are operational
on conservation taéks would also be expected to be operational on
seriation and classification tasks.

The extent to which children who are operational, transitional or

non~operational in one set of abilities, say conservation, were also

RN

“operational, transitional, or non-operational in another is shown in

Table 18. | . ' =
a% O ‘[

To determine children considered operational in conse%yation tasks
. T

&2

it was necessary to examine the performance of each child across all the
conservation tasks. A child who scored zero across all the four tasks,
or a combination of two zeros and two ones was considered non-opera-

tional. A child who scored two across all conservation tasks, or who

scored two in the two tasks considered theoretically more difficult,

but scored zero or one in the theoretiéally less difficult tasks, was

PR

considered operational. A child who got a score between these two ex-

tremes was considered transitional. A similer procedure vas used to

_transitional or opera-
| F
tional in the seriation and classification set
e

"
.



102
Table 18
Relationships Among Abilities of Conservation,
Seriation and Clagsification
Seriation

Conservation Non-Cperational  Transitionzl Operetional  Total
Non-Operational 28 11 1 Lo
Transitional 6 28 L 38
Operational 1 71 10 8?
Total 35 no 15 160

* s S
Conservation Classification
Y 6'
% ]

Non-Opgiatlonal 32 8 - ko
Transitional 15 23 - &%ﬁ- 38
Operational 20 62 - 82
Total 67 93 C - . 160

Seriation Classification
NOn-b§e§a£ional 30 -5 - 35
Transitional 35 75 - 110
Opérafional 2. - ) 15

67 - 160

‘Total

vl -
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Of the 82 children who were operation;l in conservation tasks,
only ten were also operational in the seriation tasks. Of the 38
children classified as transitional on the.conservation tasks, only

28 were also classified as transitional in the seriation tasks; and

of the 40 children classified as non-operational in the conservation

tasks, only 28 were also non-operational in the seriation tasks.

The middle section of the table indicates the relationship be-
tween conservation and classification. Of the 82 children who were

operational in conservation tasks, none were operational in the

classification tasks; of the 38 classified as transitional in the con-

servation tasks, only 23 were also” transitional in the classification
tasks; and of the 4O children classified as non-operational inggge‘

ﬁ% .
conservation tasks, 32 were also non-operational in the classification

%,
. 8
The first two sections of the table therefore suggest that the

tasks.

close relationship between conservation and sefiatién,~or between con-
servation and classification abilities as stated in the Pisgetian theory
is only partially upheld.

" The third section of Table 18 indicates that of 15 children
classified as operational in seriation tasks,hnone wereso classified

in'ﬁhelclassification tasks. But of the 110 children classifiéd as

transitiongl in the seriation tasks @ Jso So classified in the

< ~ [N ,_v" t .
clessification tasks; and of the 35 children ¥ho are non-operational in
: s ‘e Lo ‘.
the seriation tasks, 30 are also non-operationgl in the classification

.- -

tasks. This section of the table suggests that the abilities involved

L

.
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in the seriation and classification are closer to one another than
either of the two are to conservation.

& L

Sex Differences

The results of the children performing operationally in each of
the tasks presented in this study were examined in terms of sex differ-
ences. It was assumed that differences in upbringing of boys and

girls might have some effect on their performance in these tasks. In

both PL and P3 there were 20 boys and 20 girls in each class. In P5

there were 32 boys compared to eight girls; and in P7 there were 30"

boys compared to ten girls.

Tables 19-22 show the number and percent of boys and gi}ls for
each q%gss performing successfully in the conservsation, seria£§5n'and
classification tasks. vy
s
Interesting differences are observed in the performance of the two

groups. The boys- generally perform better in. Pl--especially in con-

servation tasks. 1In P3 the performance of the two groups seems to even

" out. In PS5 and P7 the boys again seem to have a better performance than

girlsg _Table 23 shows the results of all the classes combined. From
this_t@ble it is clear for each éf the tasks that the boys are ge—
cidedly better than the girls. |

The,differences between boys and girls may reflect the social ex-

pectation of compliance wvhich may be es? strong for girls. The

differences, hovever, should not be interpretedsas significant as there

. _¥Were uneven numbers as between-boys and girls in the upper classes,

and as the sample was not very big. Sl T T



e
o

7 105

Table 19.

Number and Percent of Boys and Girls in Pl Revealing Operational

Performance in the Various Tasks

Children
Boys (N = 20) Girls (N = 20)
Task N % , N %
Conservation
Buttons : ’ 1 5 2 10
Pebbles 4 20 - -
Water ] 4.5, 25 - -
Clay . H. 20 - -
Seriatior#
Women and baskets 3 15 1 @iﬁ_ 5
Sticks . 3 15 1 5
Covis . 6 30 2 10
Classification
Sorting animals 3 15 2 10
- Sortifg seeds 5 25 3 15




Table 20
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Number and Percent of Boys and Girls in P3 Revealing Operational

a R . ’
Performance in the Various Tasks

Boys (i = 2 Girls (N = 20)
Task N 9% N
Conservation
Buttons - 11 55 13 | 65
Pebbles 11 55 13 65.‘
Water ) gl 70 . 11 55
Clay : | 10 50 10 50
Seriatigi A
Women and baskets 16 80 1852;7 9c
Sticks : — 11 55 14 70
Cows o 12 60 17 85
Classification _
Sorting animsls 12 60 12 60
" Sorting seeds 15 17 85

75

-~
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Table 21
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- Number and Percent of Boys and Girls in P5 Revealing Operational

Performance in the Various Tasks

Children
Boys (K = 32) Girls (N = O)
Task . N % N %
Conservation
Buttons 28 87.5 5 62.5
Pebbles 28 87.5 5 62.5
. Water 28 87.5° ~ 5 4 62.5
Clay ' 22 68.8 b £750.0,
%; .
Seriation
Women and baskets 31 96.9 7 %7 87.5
Sticks - 30 93.8 6 75.0
Covws ' 28 87.5 7 87.5
Ordinal correépbndence 3 9.4 1 12.5
-Classification
Sorting animals 23 . 719 7 87.5
Sorting seeds : 2h ;!

Inclusion: cows and dogs

75.0

~t
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Table 22
Number and Percent of Est and Girls in P7 Revealing Operational
Performance in the Various Tasks
Children
Boys (N = 30) Girls (N = 10)
Task N % N @
Conservation
Buttons 29 96.7 8 80.0.
Pebbles 29 9.7 T 70.0
: - &, . :
. Water : ~ 29 96.7" 9 90.0
Clay 28 93.3 T  £770.0
%-; .
Seriation B
, S
Women and baskets 29 90.7 g9 *7 90.0
Sticks 29 96.7 9 90.0
Cows 27 9.0 8 80.0
Ordinal correspondence 8 26.7 3 30.0
- Classification
‘Sorting animals 26 .  86.7 8 80.0
Sorting seeds 29 96.7 9 9.0
e " Inclusion: cows and dogs 6 20.0 2 20.0

-~
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Operational Performance in thé Various Tasks
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Number and Percent of Boys and Girls in All Classes Revealing

Children
Boys (N = 102) Girls (N = 58)
Task N % N %
Conservation
Buttons 69  67.6 28 148.3
Pebbles 72 70.6 25 43.1 '
 Water _ 6 TS 25 43.1
. Clay o 6l 62.7‘ 21 3-67;2 ‘
Seriat¥on
Women and baskets 79 72.5 35 % _60.3
Sticks 73 71.6 30 ‘51.7
Covs 73 71L.6 3k 58.6
Ordinal correspondence - 11 10.8 L 6.9
*Classification
" Sorting enimals 64 62.7 29 50.0
Sorting seeds 73 ‘ 71.6 37 63.8
.Inclusion: cows and dogs 8 7.8 2 . 3.4‘

e Y




110

Summary of Results

The results of the present investigation have confirmed the rele-

vance of Piaget's theory and method of experimentation to the study of

Iteso children.

The performance of the children on conservation tasks indicates a

clear developmental trend--with the number and percent of children con-

serving rising from lower to the upper classes of the primary school.
In the seriation section, whereas there is & clear developmental trend
in performance on most tasks, performance on the placement of objects

in ordinal correspondence is clearly very difficult, even for older

children. There is a contrast_in “the performance on the classification .

tasks, with the sorting tasks showing the usual ﬁevelopmen@al sequence,
and %ﬁ% classtinclusion problems being extremely difficﬁlt for all |
children. : %ﬁ;?

Ihe descriptions of the transformations, and the justifications
that the children uéed‘in general, underlinesréﬁe cénclusions already
ébtained from an examination of evidenceé for or against conservation or
classification.

Informatlon from contingency tables indicates that there is only

partial support for uhe assertion concernlng the relatlonshlp between

-the: abilities of conservetion, seriation, and cla531flcat10n.

Performance on the conservation “tasks supports Piaget's

claim Eonaéfning the relationship between ﬁéf ¥ tion and the develop-

ment‘of logical abllltles. The poor performance on ordinal corres-

-

: pondence and the cless 1nclus1on problems suggcsts that maturation

S e T gt

;;alone 1s not enough to explaln thls develonment



e

It nov seems in order to turn to a discussion of these findings

u“and their implications for further research, and for education in

Uganda.

~—
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IV - DISCUSSION AND IMPLICATIONS

The‘investigation dealt with two major qQuestions. The first was.
concerned with the extent to which the validity of Pieget's claim
concerning the invariant development of stages of thinking was ob-
servable in the African population tested. The second question dealt
with the claim conéernihg the concurrent development of abilities of
conservation, seriation, and cla.ssificetion.

The results of tﬁe study support, in general, Piaget's claim con-
cerning the sequence of development from pre-operational to concrete

. P .
operational thought. The judgmelts ena expla;ations given by children
corresﬁ%?ded, in geheral, to those described by Piagetian.studies.
Non-conservation ansvers were invariably justified by referenceﬁfo the
perceptual features of the immediate situation, while conservaston re-
sponses vere justified'with reference to past or future situations.
Children who were unable to serlate placed objects on a haphazard basis,
while those who could seriate correctly applied a more systematic ap-~
proach. _thleren vho did not sort correctly formed "graphic collections"
os used inCOnsistent criteria for softing, while those who sorted

correctly used consistent criteria. Incorrect solutlons to class in-

clu31on problems were 1nvar1ale Justlfled by reference to subclass

comparisons, whlle correct solutions were ned by reference to the
o~ N .

more inclusive, superordinate class. However, by level, conservation

, was still not achieved by all of the children. Also, some of the tasks,

especially the ordinal correspondence task, and.the two'inglusion_x”,
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relation tasks were extremely difficult even for the ocldest subjects.
ﬁrief comment oﬁ the performance of the present group on the conserva-
't{bn, seriation, and classific;tion tasks in reélation to results from
previous investigations seem in order. Comment will also be made on

the role of experience in relation to the findings from the present

investigation. 1In this connection the investigator's perspective is

in part that of one_ who belongs to the Ateso culture from which the sub-

jects come.

Conservation

The results of the performance on conservation tasks were similar
< 3 .

to0 those obtained in West Africe by Et uh, Greenfleld 2 and Price-

Williamb,3
: By

The results seem to differ from those obtained in Uganda bxgyernon,u
who found that the ll-year-old boys in P5 vhom he tested made ver??low
scores on Piagetian tagks he used; He states: "The worst deficiencies
were in all the conservatlon tasks, over 50 percent being non-conservers

in every item; they were very low, also, on number concepts. "5 Except

=

1. Ellzabeth S. Ebuk, The developmernt of number concepts among the
Ybruba-speaklnp Wigerian children. Unnubllshea docteral dissertation,

297-305.

Teachers College, Columbia University, 1967. T

2. Paﬁficia M. Greenfield, On culture and conservation. In Jeroﬁe
S. Bruner, R. R. Olver, & P. M. Greenfield, Studies 1n cognitive growth.
New York: Wllcy, 1966.

3 D.'R. Prlce-wlll1amn A study concernlnﬂ C
of qu&nﬁ;tleu‘gmono.prlmltlve children. Acta Psye

éepts of conservation
ogica, 1961, 18,.

"’:h. ) -

Philip E.‘Vernbn, Ihtelligence and culturai environmeit.
ILondon: Methuen, 1969. ) R -

vl

> Vernon, Intelligence and cultural environment. P. 184.
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for the percent of children in the conservation of an amount of clay,
the performance for all the other conservation tasks for the primary
ffve class in this study were 82.5 percent; and in P7 there were at
least 87.5 percent children conserving in each task. Vernqn'é subjects

were, however, interviewed in English, and as he himself observes,

~"much of the difficulty may be one of commnication of ideas."l But

Vernon also observes in another section of his book that magical be-
lief; and superstitions play a large part in African thinking. He
suggests that poor performance on conservation tasks may be explainea,
in part at least, by belief in magic and supcrstition: "If we follow
Piége#‘s views, ve would expect gagfb&l beliefs to be linked with non-
conservation as aspects of the pre-operational stage."2

Vef%on's supjects were selected from an urban area. The child;en
in the present study vwere selected from & rurzal area. Yet theiéﬁi%r—
formance was much better than that of Vernon's subjects. Apart from
Vernon's sample being Qmall, methodological diffegenceé as between the
tvo_investigations may have been responsible for this difference. The

subjects in the present study were interviewed in their own language,

by thé'iﬁvééiigator vwho is himself an Etesot. Special pains were taken

R

"to communicate with the subjects. The interviews were recorded ver-

batim in Afeso and translated irto English loter. The interviews were

alsd tape-recbfded and the tépe-fécord' > uged ‘to amplify, where

g~ . E DR .
necessary, information obtained from the childre protocols. A

\?%-Philip E. Vernon, Intelligeneec and cultural enviromment. London:
Methuen, 1969. P. 18h.-

;‘ - ..
v

2 Vernon, Intellirence and culitural environment. P. 82.
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‘/// number of familiar materials including clay, pebbles, and buttons were
used, and these were presented»using & local story familiar to the
children. The use of the children's own language, and the use of cul-
turally appropriate test materials presented in a'culturally éppropriate
manner, has therefore, provided & more meaningful picture of Ugmendan
children's performance on cénservation tasks.

| There is parallel development of the abilities of.conservation of
a number of buttons, and & number of pebbles, and conservation of an
amqunt of liquid. This finding does not appear to support the dgvelop-
mental seguence of task difficulty found among American children by
Alm&,llalthough the performance on_ thg‘éonservation of an amount of cl&y

3

does. TE% finding, however, seems to agree with the preliminary results

‘obtained®n the Yoruba samples used by L__O\'d2

who adapted Almy s tasks
Lloyd seems to suggest that counting and hence number is as &ifff%@%t,
if not more difficult, for dﬁe children in Nigeria than conservation of
discrete quantity. In é forthcoming article, Lloyé;3‘p£esents her final
results on her work on conservation. The results confirm those of the
pr§liminary study concerping Oje children. Lloyd also finds that Oje
children's performance is better than American children's performance

~

on task C (conservation of the equality'of two amounts of wdfer through

N

l Millie Almy, E. Chittenden,, & P. Miller, Young children's think-
ing. New York:- Teachers College Press., & .

N P . ’
Barbara_B Lloyd, Antecedent of oersonaln‘; and ability differ-

ences in, Yoruba, children. Puver read at the confere on African
studies, Un1vers1ty of Sussex, De ccmber 1958.

-
>

3 Personal communication,
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one transformation), but not as good on task A (conservation of the
equality of two sets of blocks through two transformations). Addition-
aily, elite Yoruba subjects perform at a consistently higher level than
middle class American children of the- same age.

In conclusion, performanee of Iteso children on conservation tasks
has indicated the same developmental sequence found in other African
samples, but has also underlined the importance of mefhodological ap-

proaches used in the investigation of such an ability.

Seriation

Performance on seriation tasks indicates a clear developmental
‘G_ ALY

trend. This finding supports that of Almy whose exploratory investléa-
. tion am%gg Baganda ehildren indicates'tﬁat they have no special diffi-
culty with seriation tasks she used. The use of a simple story b based
on a sight familiar to chllaren\%as built around each of the ta;;§41n
the present study and may have facilitated performance. on them. In
task one the children were in:ormed that cows were going ﬁo the river to
drink vater--a sighﬁrquite familiar as the Iteso are a cattle keeping
t?ibet In task two the child was informed about a rich man's seven
»wives geing to the market to sell groﬁnd~nuts. This too is well knowvm

to the children as polysamy is widespread in Teso. 1In task three, the -

sticks were "bOJS" lining up to enter thelr-classroom—-a routine

children perform several times each school

1 Millsie Almy, The usefulness of Piagetian methods for early
.primary education in Uganda. In Millie Almy, J. Davitz, & M. A.
White, Studying school children in Uganda: Four reports of exploratory
research. New York: Teachers College Press, 1970. Pp. 1-2h,
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Classification

There is a clear developmental trend in ability to sort correctly.
This developmental trend indicates that schooled Iteso children have no

special difficulty in "abstracting" and naming classes. Thié finding
confirms that of Price-Williamsl in Nigeria of classification of
fgmiliar-objects‘by both the schooled and unschooled Tiv children.

It also supports Greenfield’sg report of the well-de#eloped equivalence

grouping of pictures of common objects among Senegalese who attend

school, though not amdng unschooled '"bush" children. The finding also

E%\\ﬁx/supports one of Vernon's findings among the Baganda of Uganda. Vernon

found that hiégsérfing task was one<%f the better done tests in the
"PiageE%Battery" vhich he applied to a group of 50 boys in an urban
school in Kampala. The boys were 1l years old. ‘

Pérformance on class inclusion problems was extremely diféga%xt
even for older children in P7.

Piaget's own studies have indicated that cl;ssriﬁclusion tasks are
difficult for even older children. A scalogram study of classificatory-

development by Kofsky3_§uggests that the particular tasks included here

would Fall next to the most difficult of the 1l tasks she used.

growth. New York: K Wiley, 1966.

* Woea

l D. R. Pr1ce-W1lllams Abstract and concrete modes of classifiica-
tion in a primitive socwety British Jburnal of Educational Psycholory,

1962, 32, 50-61 . i

servation.. In Jerome
s in cognitive

2 Patricia M Greenfield, On culture, -
S. Bruner, R. R. Olver, & P. M. Greenfield, Stud

-.3 Ellin Xofsky, A ‘ scalogram study of cla531;1catory development.
Chlld Developnent, 1966 37 (l), l9l-20h.

Fa T . .
L S
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The finding about class inclusion problems confirms Vernon'sl

earlier work among Baganda in which he attempted to score the “"Piaget

" Battery" for total error. He found that though the conservation tasks

vielded the most consistent group factor, the logical inclusion test had

to be omitited. He observes: '"Perhaps because of its linguistic com-

Plexity it was always the least rcliable and most specific of the

tasks." 1In the present investigation also the claés inclusion problems
were the most difficult.

In one of the inclusion relation tasks, the local practice in con-
sidering some types of animals, as well as linggistic_confus;on, may
have been responsible for the freduent comparison between subclasses
rathz: than the comparison between the subclasses and the super-
ordiffite class which vas intended by the investigator's question. In
the first inclusion reclation task, cows and dogs formed the égéglasses
of the superordinate class of animals. In discussing or considering
cows and dogs, Itesé usually separate edible ffém iﬁedible things (dogs
are inedible) and- therefore to have placed cows and dogs together mey -

have appeared rather artificial and unduly distracting. A number of

“children, in fact, having made their responses to the investigator's

questions went on to observe: '"These are not put together--they can't

share & kraal." Then there is the question of the possible semantic

confusion. -

W . b

The vord for animals (itiang), the supercMiinate class, has the

connotation of "wild" as opposed to "domestic" animals; so that to have

-

-1 Philip B. Vernon, Intelligence and culbtdral envirorment.,. -
London: Methuen, 1G69. P. 1L0.




119
asked children vhether there were more cows or more animals whilst
pointing to the toys on the table may have had tﬂe unwitting effect of
f&rcing them to compare subélasses of cows and dogs.

In summary, vhereas performance on sortinz tasks follows the usual
developmental sequence, performance on class inclusion problems,

possibly because of their Yinguistic complexity, seems most difficult.

Relationship Among Abilities

Piaget asserts that there is a close relationship between under-
lying abilities in any one stage of development. The results in the
préseﬁt investigation poing only to é*partial relationship among the
abilitigj of conservation, seriation, and classification.

Th%% finding supports those of previous investigators. Dodwell,l.
for instance, foﬁnd that there was a low correlation in the perfgi%ance
of problems involving cardinal numbers and 1ogicél classes. He ex-
plained this finding oh.the basis that whereas childreﬁ typically re-
ceiYe considerable instruction in the development of number concepts,
little, if any, experience is provided in the nature of hierarchical
classifiications. Kofsky2 also found only partial support for Piaget's
‘claim. C " RS

Almy'é3 earlier observation is still relevent to all these fihd-

ingss

1 P. C. Dodwell, Relations between the understawding of the logic
of classes and of cardinzl number in children. Canadian Journal of
Psychology, 1962, 16, 152-160. -

&
-2 F1lin Kofsky, A scalogram study.of clas31f$catory developmept. .
Child Development, 1966, 37 (1), 191-204.

3 millie Almy, E. Chittenden, & P. Miller, Young children's
thinking. New York: Teachers College Press, 1966. P. 37.
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Differences in the nature of the tasks provided and
differences in the age groups studied may account for dis-

crepant results in these and similar studies. Or it may

be the two abilities are indeed related as Piegel suggests,

but that educational .@nd other experiences have tended to

facilitate the development of one and not the other.

In other words, parallel development might occur only where the
environment of children is relatively enriched, and where instruction
is geared toward providing a favourable opporitunity for cognitive
growth in all areas.

In conclusion, this study, as previous similar studies, provides

better support for invariance of the stages than for the hierarchical

end integrative nature of cognitive growth implied by Piaget's theory.
. - . ., . )

~

Sex Differences

i

_y Boys performed better than girls in all tasks. Quite surprising
is the better pe?formance of boys comparcd to girls in the wategiﬁ
pebbles énd buttons tasks, because by tradition girls have a lot more
practice with chores involving the use of water, and fhe ceremonial use
of.pebbles and in school do a lot more sewing and therefore have more
experience with buttons than do boys. But when considered alongside

clan taboos (itelia) which are by tradition observed more by females

A

" than by males this better performance of boys may not be surprising.

The taboos or things which must not be done include girls playing with

things like peébbles.

Part of’the differences in performandé-ﬁe%w on boys and girls may

also be accounted for by the fact that there was an 'imbalance as between

" the nimber of older and'yéunger girls. Of the 58 girls interviewed, 18

oS
wao
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lAnother explangtion may be that girls may not be motivated to do
well as the boys because societal expectations encourage their better
per%ormance in 6ther areas. ' In rural Teso a giri establishes her
marriageable quality not by excelling at school or at games thét boys
play but by working hard at all things concerning the domestic duties
of a{wife--cooking, gathering firewood, harmonising the affairs of a
homestead, and knowing and strictly following clan taboés. The fre-
quently heard assertion by parents that it is a "waste of money" send-
ing girls to school, end the high attrition rate of school girls gttest
to this fairly prevalent attitude in rural Teso.

In summary, dlfferencesxln performanccs of boys and girls may be

due to a,e?mber of factors including motivational factors, and‘societgl

éttigﬁdes concernipg the role of women,

The Role of Environment and Experiences ‘

Goodnowl has suggested that the further one moves away from a tech-
nological society, thg more there is a tendency for some tasks to shift

their.difficulty level more than others. Goodnow also suggests that the

“tasks vhich shift their difficulty more seem to be "predominantly tasks

where the qhild has to transform an event in his head, has to shift or

shuffle things around by some kind of visualizing or imeging rather than

11

by carrying out an overt series of .changes. . The explanations suggested

-~

1 Jacquellne J. Goodnow, Cultural variations and cognltlve skills,
In D. R. Price-Williams (Ed.), Cross-culbural utud:.eu. New Yorks re - -
Penguin Books, 1969. Pp. 2h6-26k,
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groubs; one emphasizing the role of general attitudes; the other stress-
ing more specific experiences.
iAAccording to Goodnow's analysis then, cultures would not be ex-

pected to differ much on such tasks as conservation, since most‘cﬁi-
tures provide practice and the pragmatic models needed for judgment of
properties like emount. Cultures would be expected to differ more among
themselves in the practice they provide in mental as agéinst physical
shuffling, as in some cultures a lot of time would be spent in con-
structing things, putting them together and taking them apart, or match-
ing a drawn shape against the memory of an object. Qrdinal relatipns
and cless inclusion‘relations\involve fental shuffling.’ |

In djscussing the question of why it -is that in the normal course
of nghts conservat;on appears without any external intervention being
required, Wohlwilll has recently suggested that conservation occuf%i%s
a result of transfer from performance of activities other than conserva-
tion but which are presumably functionally linked to conservatlon

In examining the life of Iteéso rural children one finds that ex-
plenations both by Wohlwi}l and Goodnow seem to nold because there are
& number of activities engaged in that eould form the basis for trans-

~

fer to conservation and seriation, or that could constitute action

models for t:he children. ~ i

1 Joachim F. Vohlv1ll The place-of structured experlence in early

'cognltlvg development. Interchange, 19(0 1 (2), 13-27
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sticks and clay; the planting of seeds; weeding of gerdens, and harvest-
ing of crops; and cattle herding.

© After school boys engage‘in activities such as helping their
fathers to graze the cattle; and girls occupy themselves with fhevaw
traditional cho;es of cooking, fetching water from the well, or fire-
wood from the forgst. In the evening, since cattle herding is done on
é co;operative basis, cows are sorted by the kraal to which they belong,
and calves are separated by the hut into which they are driven for the
night. Children, therefore, get an experience in separating the cows.
and t;eir calves by colour, size, or by the kraal to which they b;long.

' Children get Similar exgerience with various ééeds. During the
pianting season children help in sowing them "pbroadcast" and during the
weed¥hg season there is an encouragement to differentiate bétween -
millet or sorghum,”and weeds like cockle. @ib

The experience with.separating cows from ;arious kraals, or se;gs
from weeds, may therefofe have transferred to the sértiﬁg tasks in the

present investigation. -Similarly, the experience with sticks and clay

used in the building of huts, and with water and pebbles, may have

transferred to conservation and seriation tasks involving use of those

~

objects. Experience with the various objects, the}efore,.may~have pro-
vided the necessary background referred to both b§5Woh1will and'Goodnoﬁ,

and confirms Pisget's assertion with reg fhe role of experience in

the development of logical abilities. B %

These observations, however, do not fit all the facts of the re-

-

"sﬁltslfrom the preéentfinveéﬁigation. For instance; performance on the

l‘d - -
) yo
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conservation of an amount of clay task was most difficult of the con-
servation tasks. This is surprising when considered along the fact that
chlldren have plenty of experlence in seeing it belng used for bulldlng '
of huts, and in their meking clay flgures of cowus and naming them. Wﬁut
when considered in relation to some beliefs, such as the belief that if
children make an excessive use of clay they develop hunchbacks, this
finding may not be surprising because if a number §f children believe
this, as they must if an adult tells them, then their future use of clay
is clearly curtailed. The observation is not also surprising when con-
sidered from the voint of view of Piaget's theory which contends that
expérieﬁtial factoés are impsrtant, bﬁ%f%hat theéy operate under the
ambit of Qaturatlonal factors in the development of logical abilities.

Turning now to poor performance on ordinal correspondence and class
inclusion tasks, it may be observed that correct solution of thes%*&gsks
would involve what Goodnbwl calls "a shuffling in the head." Goodnow
suggests that these tasks are not consistent acrossnéui£ures, as in
sonme cultures less time is épenfiin constructing things. Among the

games played by Iteso rural children, apart from the meking of clay fig-

‘ures of'éows, none involves the manipulation of things. This lack of

manlpulatlve act1v1ty is commented on by Vernon2 who was Wworking among
=t
the Baganda.

icans, Ugandans, and

In a test applled to four cultural

Eskimo and Canadlan Indians--Vernon found that the\ andan boys, in

;-Jécqulllne Jd. Goddnow, Cultural variations and cognitive skills.

In D. R..Price-Williams (Ed.), Cross-cultural studies. New York:

Penguin Books, 1969. Pp. 2u6-26k. L e

2 Philip E. Vernon, M Measurements of learning. In Nevin S. Scim-
shaw, & J. E. Gordon (2ds.), Malnutrition, learning and behavior. Cam~
bridge, Massachusetts: K. I. T, Press, 1968. Pp. 4ob-497.
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cemmon with other African greups, are the lowest on a test of recogni-
tion of perspective or the third dimension in drawing."l Vernon
reasons that "this can hardly be attributed merely to lack of picture °
bocks in the hemes because the Eskimos lack these too. More'psggeely
the young Africanrchild is particulaily‘deprived of experience that
underlies visuokinesthetic schemata, the manipulation of objects, toys,
and utens:'\.ls.'.'2

Another factor may be the social expectation of compliance, and how

this interferes with the demands of the tasks included in the tests. In

rural Teso a good boy is one who helps his father in digging in the

garden, 1ooking,efter cows,, and who*?s‘generally-obedient, without

questi%geng tﬁe father's authority in running the affairs of the home.

A good girl is one vho helps her mother in all the chores of the home,
observes the tribal traditions, can look after ner brothers and*&gunger
sisters when the nother has to be away. In short, the Iteso parents
expect their chlldren to ‘help them in their dally ch01es to obey them,
and to respect tribal traditions. Society will usually look at children
who are not obedient, or who do not respect elders as "padly brought

up,” endjfof'éhis‘reason the parents; in order to keep a good’name for

'themselves, will usually demand a striet adherance to obedlence by thelr

' ch1ldren This raises the questlon of whether or not soc1al tralnlng

dience might affect

tion modeis in their

in hablts such as- compllance and unque

-

dally llfe. o

l Phlllp E. Vernon, Measurements of learning.- In NeV1n S.. Seim- -
shaw, & J. E. Gordon (Eds ), Malnutrition, learning and behavior. Cam-
bridge, Mas..achusetts- M. T. T. Press, 1966 P. 450,

2. Vernon, Measurements of learnlng. P. h90.
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A similar question was raised by Greenfield concerning the re-
sponses of unschooled Wolof children to a Piaget conservation task.

Greenfield noted that failure to achieve uniformity in perception of

quantity is influenced by attitude toward authority. If one is wiiling
to accept a sﬁatement as true because someone in authority has said it,
other ériteria fof truth are slower in developing, perhaps because no
c;gnitivé contradigtionéievelops. Piaget2 has pointéd oqt that cogni-
tive contradictions are important in the deﬁelopment cf-intelligence.

He notes that Bovet in her'exﬁeriments dealing with Algerian childr;n
observed tpatvsbme children vho were iﬁperﬁeable to cogpit;vergoqtfa-
dictioﬁs, remainéd at the~§tuge of ﬁbeudo-conseryatién untii made avare

| contradiction betwéen their own.point of wview and thaiﬁbf reality.

Then they becameé pre-operational and started to move toward operational

of the

functioniﬁg. Thus, one important fect Piagétrpoints ouf, is pé?é%-
'ability‘to contradiction which may not be existent in a society such as
that of Algeria, or tﬁat.of the Iteso, where cohéiiénée and unquestion-
-ing obedience in children are highly placed virtues.

A further explanation of poor performance in ordinal correspond-
'encefandiéIés§finélusion relations tasks may be the lack of close con-

© tact betWeén‘parents and their childréﬂ in largé extended-families, and
'1£herefoféﬁ§£:bpéortunities for parents to proﬁfﬁ% eiplanatioﬁs for Qarié_

the few times when

ons~phenqmenél,»Mbreover, in rural Tes

. l Patr1c1a H Greenfleld On culture and con : ation. In Jerome
T_v‘ S Bruner, R.. R.. Olver, & P. M. Greenfleld, Studles in cognltlve growth
P New York° Wlley, 1966 . . S

' 2

Jean Planet Sc-ence of .education-and uhedpsychology of the..

'{f  chlld New Ybrk'. G*ossman Puollshers Inc., 1970
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ex?lanations are offered, these explanations have a tinge of witchcraft
/// (ecudet) about them. If your crops fail, someone wished you bad luck,

or planted an egg in your garden. I you fa%}'sick, someone must have.
one who does not want you to merry."

In summary, apart from the limitations of maturational factors
outlined by Piaget and vhich wvere confirmed in the present investiga-
tion, environmental and experiential factors may have influenced the

performance of children.

Implications for Teachinz and Research in Uganda
@ o,

-

~

infthe Ugandan, situation, the il;s.of poverty, ighorance and
disease will not be wiped out tomorrow, so that while some attempts-
could and Should_be made by the Government to provide better phﬁ%%pal
and social conditions,.and possibly preschool education, these ide;l
conditions are unlikely to be fulfilled in the near future. The major
S prqplem, therefore, will still be that faced by the schools. It is, .
therefore, imperative thaﬁ far more intensive effort and research be
put intp“djétﬁay of leé#ning in the school situation, and into the de~-
" velopment of methods and techniques of £eaching ‘that would.ensure the
A ‘ developméht of basic concépts necessary to ali~f§und ihtellectﬁal~dé—

velopment of Ugandan children. The re om the present investiga-

tion suggest some implications for future reseh

 lines, and for education and the decisions that need-to be taken to

"

" efféct a new approach to education in Uganda.
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Implications for Further Research

Studies of the development of Ugandan children are needed so that
educational pianning will not have to depend so much, as it has done in
the past, on aveilable informetion about the development of children in

other parts of the world, but will be grounded in knowledge of develop-

~ment of Ugandan children.

Results already cited of cross-cultural studies ﬁsing Piagetian
tasks have generally been in agreement with one another in supporting
the sequence of development of cognitive abilities, as put Torward ie
Piagetian theory. The results, however, have veried in detail. The
fihdiﬁgs nmay reflect not only differéhées between the groups investi- .
gated, Egt also differences in interviewing procedures.

The present study was carried out within a standardized framework.

al

The child's responses, even where they appeared suspect, were n§§;

—

probed to ascertain the child's full meaning; he was not encouraged to
verbalize his responses beyond vwhat the standardi;ed ?iocedure demanded;
and, the investigator did not provide any explanations to his tasks
beyond vwhat the standard procedure specified. Had a more probing ap-

pfoach beeh'e&opted, would such an approach have yielded any further

information and therefore have provided a more valid assessment? It

seems ‘there is need to try out Such an approachsge a preliminery step

tovard workiné out standerdized éroced

childrenief eil tribal and ethnic groups.

-
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The most important implication from D'Andrade's st work gmong the
Hausa, and McFie's® investigation among the Baganda is that poor per-
formance may rebresent an easily reversible lack of acquaintance and
training rather than a stable deficit in cemnjtive capacities.' Juéé
how reversible at various ages, and with what general effect remains a
question for further investigation. As previously stated, although
training procedures to accelerate development from one étage to another
have not been invariably succassful, results from those thal have been
successful seem to suggest that such training is particularly bene-
ficial to children vho are in the transitional stages of development.
Piaget himself recently indigated this“when he said:

.., most of the results clearly agree with the fact

thaéxlf a child is already transitional, that is, at stage

two, the level at which he manifests vac1llat10n in think-

ing, it then becomes much easier to introduce and make him

aware of other possibilities, including operatory solutions gﬁ

In other words, the type of learning which works, is a type 1

of learning which pushes rather than a type of learning

vhich changes the point of view of the subject.

In the present investigation, for each task, there were quite a

number of children classified as being in the transitional stage. There

1 R: G;‘ﬁ'ﬁndrade, Testing and training procedures at Bassava,
Paper L, Institute of Education, Ahmadu Bello University, 1967.

2 J. McFie, The effect of education on African performance on a
group of intellectual tests. British Journal of Fducational Psy-
chology, 1961, 3 177-180 K B

3 -Jean Plaget Science of-educatlon and
child. New York: Grossman rublishers Inc., leOf
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is need to find out how Uganden children in general, and héw children in
transitional stages in particular, respond to such training; and there
is need to find out what kind'éf training, undg;-what conditions, seems
most efficacious. T e -
Similarly, experimentation with various kinds of seriation and
classification tasks seems essential. Different results may be ex-
fecéed depending on Ehe objects used, their familiarity, or the relative
salience of their various properties. For éiample, in ligh£ of what has
been said about the close family ties, and the encouragement the child
gets from a very early age to know various members of the immediéfe and
extended families, and the clan, there.is need Fo find ouf whethér clasg

" "aneles" and

1nclu5102%problemn using toys of "daddles and "mummies,
"aunts" are better done than problems using squares and C1rcles

In view of what has been suggested concerning the differencq@i?e-
tween various ethnic groups, and in view of the well known differegces
in vestern countries concerning urban and rural enﬁirbnmenﬁs, there is
need to repeat this study with a different ethnic group, and also in an
urban area. The pre;ent study is based on a rural sample from: one

-

ethnic-group, and is a cross-sectional study involving P1, P3, P5, and

P7 children. The study establishes tentative norms for progress in

conservation, seriation, and classification for Ffeso rural children.

-

There is need %o know whether similar nopp

vld be. obtained if the
study Qeré“carried out in a different settingAiiq;” different ethnic

group or in an urban environment. Also,‘there is ﬁeed to see whether
similar trends vould bé‘obéérvabie if a longitudinal stﬁ@y vere carried

out, say for two or three years, of groups of children drawn from thHose

same levels, or from P2, P, and P6 levels.
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ﬁéVinel has pointed out that previous cross-cultural studies have
been carried out with a replicative intent, to demonstrate the uni-
versaiity of the Stages, although sometimes with an additional notion
that not all populatiens reach the final stage. Perhaps there is ﬁgﬁ-
need to go beyond that approach, to an examination, in detail, of the
antece@ents of certain preschool attitudes which the child brings with
him to school. A systematic analysis and description of Ehild—rearing
and socialization practices along the lines suggested by the work of
Geber and Dean,2 and Ainswbrth3 seems to be necessary, as is indicated
in the preliminary results obtained by Schiff.br Schiff has conductgd
a study iﬁ Kampala that deals, with the %ble of early childhood exper-
jence in the shaping of cognitive habits. Her major concern vas the
irelationship of the‘mother's behaviour and attitudes toward her pre-
school child and the child's manifest curiosity. Schiff has found giﬁ

{
that, in general, traditional mothers actively discourage their children

1 Robert A. LeVine, Cross-cultural study in child psychoiogy.

" In P. Mussen (Ed.), revised 3rd edition, Carmichael's manual of child

psycholozy. Rew York: Wiley, 1970.

'? Marcelle Geber, & R. F. A. Dean, The state of development of
nevwborn African children. Lancet, 1951,-1, 1216-1219.

3 Mary D. S. Ainsworth, Infancy in Uganda. Baltimore:- The
Johns Hopkins Press, 1967.

st

b Myra Schiff, Some consequences of child-rearing practices among
the Gonda. Paper-delivered to the Africapsgiu
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froﬁ asking questions, from exploring, and from.otherwise learning how
to be autonomous. Another area in need of investigation concerns the
magical and superstitious beliefs of the children.

The-lack of knowledge in the ared of magical ‘and superstifigﬁérbe-
liefs is unfortunate because of certain widely held views about them.
ﬁunterl and Gelfa.nd2 suggest that the prevalence of magical beliefs in-
hibifs the motivation necessary for development, and this cqnstituteg
an obstacle to scientific and technologlical advance, as Kavadias3 and
Od.hiza.mba’Jr suggest. Nduk'a.5 on the other hand suggests that western
education in general and science teaching in particular, has "a shatter-
ingrefféct on supeistition.f\ If the l&tter were true then there would .
be no ne?i to worry unduly about the possible inimical effects pf such'
belief on development since the steady growth of education will elimin~‘
ate them. But as Jahoda6 points out, the psychological assumptio%iﬁ

{

underlying such views is- that the content of modern western-type

1 G. Hunter, The new societies of fropical Africa. Lohdon:
Oxford University Press, 1562,

2 M. Gelfand, The African vitch. Fdirburgh: Livingstone, 1967.

3 G. Kav&dlau, The assimilation of the scientific and techno-
logical "message. International Social Science Journal, 1966, 18,

362-375. e

b T. R Odhiambo, East Afrlca° Science for Eévelopment ’Sciencé,
1967, 158, 876-883. , -

-

5 0. Nduka, Uestern education and the Wit
ground. Ibadan: Oxford University Press, 156k

6 éﬁétav Jﬁhoda, Supernatural beliefs and changiﬁg cognitive
_ structures among Gnhanaian university-students. Journal of Cross-

Cultural Psychology, 1970, 1 (2), 115-130.

‘n cultural back-

-
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; ﬂ”/////edﬁcation is either logidally contradictory to or dissonant with tra-

// ditional magical beliefs, but such assumptions mey be ill-founded; end
as Vei'nonl points:out: "If we_foilow ?iaget's views, we would expect
megical beliefs to be linked with non-conservation as aépects of the
pre-operational stage." There is need therefore to assess the prev-
alence of magical and supernatural beliefs of the primary school
childrén, and the exten? to which they might affect their viewgof the
world around them.

Thése mey secm some of the most outstanding problems of action re-
search in Uganda, encompassing learning, motivation, group behaviouf,
and other aspects of thild deve}opment that might.afféct cognitive de-
velorment. Their solution will not be found by one man, but by many
people from various disciplines. Clearly, multi-disciplinary reséarch
is increasingly impoftant in Uganda, and with the recent setting wp@%;.
the National Research Counqii to coordinate all research activities,

" such project development is likely to become a mejor activity in the

-next few years with Ugandan scholars playing a leading part.

Implieations for Education in Uganda
In onéiof‘the few times when Piaget has~spec1figally sddressed him-

self to the problem of the relevance of his theory to‘pedagagy he has

e

-

" stated: _ .

The principal goal of education S to_¢PEETE men who
are capableof doing new things, not simply repdgting what -
~other generations have done--men who are creatorsigdnventors,
end discoverers. The second goal of education is to- form

-

— : .
. 1 Philip E. Vernon, Intelligence and cultural epyironment.
ILondon: Methuen, 1969. .P, 82, :
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minds which can be critical, can verify, and do not accept
everything they ere offered ... So we need pupils who are
active, who learn carly to find out for themselves, partly

. by their own spontazneous activity, and partly through
material we set up for them; who learn early to tell what
is ve{ifiable and what is simply the first idea to come to .-
then.

The implications of this statement, which soundsiremarkably similar

tq that already cited, of the Minister of Education in Uganda, for the

-training of teachers, was elaborated upon by Duckworth.g Teachers can

learn better by doing things than by being told about them because
"if they read about it, it will be deformed, as is all learning that i;
not the results of the subject's own activity.” Teaghers $hould also
spend some time queétioning children iﬁhd'one-to=one situation, in
order to %iélize how hard it is to understand what children mean, and
even more, how harq‘it is to make oneself understood by children. Duck-
worth further suggests that "each prospective teacher should work %%ﬁan
original investigation to- find out what childrcn think about some prob-
lem, and thus be forced fo phrase the problem and eéfablish communica-
tion with a number of different children. Facing the difficulties of
this type of research wil;_have a sobering effect on & teacher who
thinks he-is talking successfully to a whole class of children at once.
The most recurrent problems discussed by educ;tors who have
attempted'tdbgrapple with the implications of Piaggé's work for'teach~-

deScribed four

N Y

ing include the‘ﬁroblem of trahsitibn, s

1 JeanAPiagei. In Eleanor Duckworth, Piaget redTecovered.

" Journal of Research in Science Teaching, 1964, 2, 172-175. P. 175.

.

; e”ﬁ;eanor Duckworth, Piaget rediscovered. Journal of Research in
Science Teaching, 1964, 2, 172-175. P. 17k, = T
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/// factors which he believes to be involved in transition from one level of

thought to the next. These include matﬁration, social interaction in
the world of adults and peers, phys1cal activity, and "equilibration" or '
self regulation. In turn these problcms involve 1mp11cat10ns for

teacher preparation and teacher effectiveness in matching the level of

the child to the level of difficulty of material. Almy and her assoc-

iates’ emphasize the aspect of teacher effectiveness when they state:

We can think of no better safegnard against meaning-
less verbalization and rote memorization than a teacher
who is able both to appraise the difficulty of the con-
cepts and to assess the child's comprehension of them.
Accordingly, the most important implications of Piaget's
work seem to us to lie in its contribution to the teacher's

understanding.l il

. ) )
Piaget himself considers equilibration as pedagogically fundamental.

He states:i%"In the realm of education, this equilibration through self- °

regulation means that school chlldren and students should be allowe@ 8

maximun of activity of thelr own, directed by means of materials whlch

‘permlt their activities to be cognitively useful."” 2

In the Ugandan se@ting,_the,implications of these state@ents direct
attention to teacher preparation and teacher effectiveness, because, as
Begﬁ&3 has suggested, two main factors determine the stage of develop-
ment of any pfimary school system: the level of general qdugifion of

its teachers, and the length and type of their professional training,

. thinking. New York: Teachers CSllege PreSs’;,nf‘

1 g children's

Millie Almy, E. Chittenden, & P. M) x
4 P. 136.

2 Jean Piaget, Foreword. In Millie ‘Almy, E. Chittenden, & P.

.'Mlller, Young children's thlnhlnp ~ New York: Teachers College Press,

1966 P. vi.

3'C.'E. Beeby, The quality of education in deVeloping countries. -
Cambridge, Massachusetis: Harvard University Press, 1Go6.
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Beeby warns, however, that to "speak of the quality of education also
depends on what the teachers in the school are capable of accomplishing.
It would be unfair to set\fer teachers in some poverty-utrlcken African
school, themselves with nothing more than a prlmary school educa;;eﬁ,
the same goals that one would sct for trained college graduates in a
primary school in & rich American suburb."}

Beeby also indicates that any attempt to reform the.work‘in the
clasgroom is most likely to succeed if it is part of a nationwide move=
ment for improvement of social and economic conditions; if it is known
to be warmly supported by the Ministry of Education at all levels, as
well as By the teachers' own Qrganizatigﬁé; if steps have been taken to

make parentf understand the changes, and if the teacher can be wade to

feel himself less isolated in the classroomn.

WL}

The position of the Uganda Teachers Association as stated by %
Kisaka,2 clearly illustrates the awvareness of that body about the need
to raise the quality of tﬁe teacher at the primary leﬁel.d The position
) papers of the Uganda Pe0ples'Congfess,3 the governing and only party,
emphesize that means and teehniques must be found which reach far be-
yond the'COnfiﬁeé'of the school and encompass the majority of the adult

population. The numerous commissions that have been set in thé€ past to

examine education and make recommendations for its improvement; the

-

A -degelonping countries.
9ob, P. 1h.

. 1e: & . Beeby, The guality -of educatlon .
Cambrldge, Massachusetts: Harvard University Pressy

2 Mr John Klsaka 1u the General oec”etarj of' the Uganda Teachers
Association. .

3‘Ugénda. Ministry of Information, Broadcastiff and Tourirm. v
Five documents on the move to the left. Entebbe: Governmznt Pri.-ter,
1970.
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////;epeafed emphasis by various Ministry of Education officials that educa-

‘analysis. New York: Oxford University Press, 190G, P. 167.

.

tion should be re-oriented to suit African needs; the setting up of the
National Institute of Educatior, and of several subject panels for the
improvement of teaching of #arious subjects, all attest.to Ugandngm
concern to improve constantly the quality of its education. The Minis-
try of Educﬁtion also has various schemes going--the Uganda/UNICEF/UNESCO
scheme for the improvement of primary teachers; the African Erimary
Science Programme for the improvement of the teaching of science, and
the African Primary Mathenatics Programme, for the improvement of
mathematics teaching. Yet it may appear tﬁat all these are a mattér of
patch;wofk; with no éystematiqgtion, anf*cverall-rationale behihd them.
It isiigainst & background of actions.already taken, and whgt no
doubt is a genuine concern on the part of the Uganda-Ministry of Educa;
tion to assure a new teaching and leerning atmoéphere in primery séﬁégls

1

that one ventures to reiterate what Coombs™ considers should be the

priorities of developing countries with respect to their éduqational

‘ system; The chief problem which requires attention from Uganda Ministry.

of Education would appear to be the problem related to a drastic over-
haul bf,teaéhéf‘ﬁféining, and the need to make teacher training in-

stitutions ™intellectually richer, stimulated by pedagogical—research,

and extended far beyond preservice “training into a’§§stem for continuous

professional reneval and career developmenj~Torwll teachers.” An ex-
: ) SN : .

" ample of the lafter aspect is provided in a répbfﬁ'#{?iared by Miel and

“l,Ehilip H. Coombs, The world -edueaticnal crisis: A systems

o T o
R SRR
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Risettol for the continuous professional development of teachers in
Tanzania The two authors emphasize the nced to conduct research and
'experlmentatlon, among other thlngs, in’ a centre for education orl?qﬁg-
tion which they recommend be set up for prlmary teachers.

Related to this problem is one of "modernization” of the learning
process, There certainly must be better ways to capitelize on th;
curiosity of children, or on their individual differences; in short, to
do a significantly better job than now, but without commensurately
higher costs. As Coombs puﬁs ity "African villages cannot have com-

: puterized teaching machines, regardless of how well they work. Neither,
for that matter, can American schools ex c;;% for an oceasional experi-

ment. But egsn 0ld bottle caps, buttons, pieces of string, have some-

2
times proved effective learning aids in the right context." ThlS tles

é"%

up with Piaget's cmphasis on self-regulation. It is essential that h
child be allowed to carry oﬁt the actions on these lea;ping.aids him-
self. Piaget points out thet the time which seems to be wasted in per-
éonal investigation is réaily éainéd in the construction of methods.
This is a refreshlng approach. from the prevailing view among Ugandan
parento dhd teachers alike that in school it is a wa§te of time" for

FRNC

children to "play with materials" instead of 'really learning."
B =t

o ~

currlcu_a and facil-
icn center at

1 Alice M. Miel, & H. J. Risetto; A study
ities factors relevant to a proposed educat#on or
Bagamoyo, Tanzania. iew York: TEEA Program, 19 0. °

2 Philip H. Coombs, -The world educational crisis: A .systems
analysis. New York: Oxford University Fress, 1953. P. 169.
S e 4 5 5 _
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The basic decisions required to deal with these problems rest with
/ authorities in Uganda, the Ministry of Education in particular. Bul

- . . T
these decisions must be backed by action. Society and the economy will

not adjust unilaterally to the educatidn system. There must be'some
initiative_on the part of'educators. Céombsl has put this poignantly
and succintly: "Nobel prizes are won in science for challenging and
‘upsetting old truths and discovering new ones. The same'wholesome ire
reverence for 'time honored truths' must somehow be instilled into the
enterprize that is supposéd td breed Nobel Prize winners."

No one duestions that the development vhich Uganda has. made in ex~
panding 1ts educatlénal instisutions bas contributed to the growth of
needed peqa?nnel to maii the 1ndustry and - administration; at the same
time, it must now be questioned if the contlnued expansion prov1ded for
in the Five Year Development Plans, leading eventually to unlversa}Uﬁ
primary education in the 1970's may not be breeding a sense of com-
plecency regarding the quality of primary education.' The problems which
face ﬁganda at this level, ihdee&'at all levels of the educational
hierarchy, at this stage of its devélopment, are problems less of num-
bers'thah“bf“é&éiity'and priorities. R

Piagetf&”method of experimentation is not an educatidhaiwbanacea,
i .
-ﬁ”’ inasmuch as educatlon is not & panacea that will cure all ills of de-

- ll educatlonal

iously, however,

veloplng countrles Plaget's method wi

L
%

problems of tﬁe'prlmary schools in Uganda. Used jﬁ

.ot L .Philip H. 'Coombs,. The'world educatlona] crisis: A systems
"‘analy51s,; New York: Oxford Unlver51tJ Press, lb68 P 167.

L I RN



;

-

| | 140

d

/,/’ it should add to the teacher's weaponry in building in the primary

school child those skills and attitudes which both Piaget and the
Uganda Minister of Education havé staged,should be- the goal of education. .

In summery, implications for education of the presént investiga-
tion direct attention to improvement in ths present methods of teach-
ing. This in turn difects attention to the need to improve both pre-
se;viéé and‘in-service.training. The responsibility for this and the

decisibns to be made rest with educational authorities in Uganda.

it
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V ~ SUMMARY

An investigation patterned after Pieget's work was carried out
emong Iteso children of Uganda.. The magn aim was to examine the valid-
ity of certain aspects of Piaget's theory in a non-Western, r&ral-ﬁop-
ulation, and the relevance of the Piagetian approach to education in
Uganda. "

, The present investiéation employed a standardized interviéﬁing

procedure, using Piagetian tasks to investigate two questions. The

_ first question related to the validity of the seauence of development

of logical abilities as stated in Piaget’§ theory. The second question

'quzgd on the hasiswof percent of children successful. i

N .
dealt with the Piagetian claim that conservation, seriation, and class-
ification de%elop concurrently. ' —

The subjects weré 160 children from two rural primary schools in.,
¥,

R

ot

Teso District in the eastern region of Uganda. In each school 20

-children were taken from each of the alternate classes.Pl, P3, P5, and

P7. There were 20 boys andb20igir;§ in each of the two lower élasses;
there were 32 boys in P9, and only eight girls. 1In P7 there vere 30
boys éhd tgp girls., Altogether there were 102 boys compared to 58
girls, coveringlthe age range of about six‘td’lh years.

An interview schedule consisting of a total of %é_consé?vation,
seriation, and classification tasks was used to,investigaﬁe the ques-

tions. Intert;gwg were carried out in the schog “The, date were an-

ponserving,

seriating, and clagsifying in each of the classes. Data were also an-

alyzed on the basis of patterns of conservation, serietion, énd,classiﬁ;'-.

" ication, as well as on graphic répresentations of percent successful.



- _ | | 1k2

/ : g,

Contingency tables were prepared to indicate the relationship among the
abilities of conservation, serialion, and classification.

The results of the investigétion in generél su?ported the sequence
of development as stated in the Piagetian'theory; and-also supporﬁed in
general previous investigations of African sarples based on Piagetien
tasks. In itself, finding the same succession of stages is an import=-
ant result and the conseguences of having dealt with a larée number of

conservation tesks, through several transformations, rather than the

study of one or two particular conservation tasks, throush one or two

. transformations. On conservation tasks, a more meaningful picture will

@,

thus have been provided. ~
The sam&%comment holds for seriation and classification tasks. In

widening the range of both the seriation and classification tasks; it

£
was possible to obtain a clear picture of the level of performance oﬁ?%i

each of those abilities.

-

:',pf

The claim in the Piagetian theory regarding paraliél dévelopment
6f conservation, seriation, and cléésificatﬁon was supported only par-
tially, This again was in support of previous replication studies.

The pérfoiﬁéﬁée on ordinal correSpondenqg and class inclusion re-

lation tasks vas particularly poor. Tinis finding is importatit in re-
sk . .
lation to the ba31c value of PJaget s apnroach

-

The flndlngs weére discussed in relatio

»e of experience

and age, and the 1nfluence of wvaricus mmthodolob¢nal roaches. Also

]

dlscussed Were the p0581b1e implications of the flndlﬂus Lor future re-~

search and for educ“ulon in Uganda.
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AFPENDIX A

Interviev Schedule

Part 1 - Conservation

PASK 1: Conservation With Counting

MATERIAL:

PROCEDURE ¢

MATERIAL: 10 yellow buttons

PROCEDURE

TASK 2: Consexvation With Number {Buttons)

11l red buttons

Show the sﬁbject e bunch of buttons. WHAT ARE THESE?
WHAT DO WE USE THEM FOR? WHAT COLOUR ARE THEY? (If
he rc;sponds appropriatel;;; proceed.)’ Put out all the
11 red buttons and say, I WANT YOU TO COUNT THESE
BUTTONS ALOUD. HERE, START (gesturing). SO, AHOT;-I MATTY
BUTTONS ARE THFERE? NOW, WATCH, I AM GOING TC PUT 'l%t‘ﬁ}
TOGETHER Lm THIS (ounch). NOW, HOK{ MANY RED BUTTOHRS
DO WE HAVE HERE (indicating with gesture). (If he

starts to count: CAN YOU TELL WIZHOUT COUNTING?) HOW,

WATCH, I AM GOING TO PUT THEM APART LIKE THIS (spread

buttons.) NOW, HOW MANY RED BUTTONS DO WE HAVE HERE?

PR

As above.

MATERTIAL: 11 red buttons; 10 yellow buttons .

* PROCEDURE:

(Take out the’ yellow buttons.) HERE ARE SOME BUTTOHS

THAT YOU JUST SAW.~ I AM GOTHG TO PUT THEM ON THE TABIE
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Appendix A, continued

TESTING: - -

LIKE. THIS. (Place the but.tons in a row in front of
the child.) 'I‘HA‘f IS YOUR Rb‘vf OF BUTTONS. HERE ARE--
SOME MORE BUTTONS, (Tecke out seven red buttons frém
the box.) I AM GOING TO PUT THEM ON THE TABLE TOO.
THIS IS MY ROYW OF BUTTONS. WHO HAS MORE BUITONHS IN HIS
ROV, YOU 'OR I? TAKE OUT FROM HERE (push box with four
remaining buttons to subject) SOME MORE BUTTORS AND
MAKE MY ROW HAVE AS MAWY BUTTONS AS YOUR ROW, NOW,
WATCH, .- I AM GOING TO RH{O}[:EJ_. OI‘E BU’{.‘TON‘FROM YOUR ROW
LIKE THIS. (Reﬁove one yellov button énd place it in
the box.:)‘ WOW WHO HAS MORE' BUI‘TONS IN HIS ROV, _YOU' OR

I? VATCH, I AM GOING TO RETURN YOUR BUITON TO YOUR %

Sy

ROY LIKE THIS. NOW, DOES MY ROW STILL HAVE MORE OR DO )

!

OUR ROWS HAVE THE SAME OR DOES YOUR ROW. HAVE MORE?
WATCH, I AM GOING TO REMOVE TWO BUITONS FROM MY ROW

LIKE THIS. (Remove two red buttons and place them in

. the.box.) NOW WHO HAS MORE BUTTONS IN HIS ROW, YOU OR
 I? WAICH, I AM GOING TO RETURW THE RED BUTTONS TO

. THEIR PLACE LIKE THIS. NOW, DOES YOUR4ROW STILL HAVE

MORE, OR ARE OUR ROWS THE SAME, OR DOES MY ROW HAVE

R il

1. WATCH, NOW I AM GOING TO DO ‘THIS TO MY ROW (bunch red

"buttons). NOW WHO HAS MORE BUTTONS, YOU'UR I, OR DO WE ».-
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Appendix A, continued -

_ BOTH HAVE THE SAME NUMBER? VWHY DO YOU THINK SO?
o. WOW WATCH. I AM GOING TO DO THIS TO YOUR ROW (spread out
the yellow buttons). NOW WHO HAS MORE BUTTONS, YOU R I,

OR DO WE BOTH HAVE THE SAME NUMBER? WHY DO YOU THINK SO?

TASK 3: éonservation of an Amount of Water
MATERIAL: 1 pitcher (with some water); 2 identical glasses; 1
dish; 1 tall glass
PROCEDURE: Show the subject glasses. WHAT ARE THESE? WHAT DO Wﬁ
- USE THEM FOR? DO YOU HAVE“SOME IN YOUR'HOIJEE? (if thé
é% subject responds appropriately proceed, otherwise tell
him ebout the use of glasses.) PICK OUT FROM THIS -
GROUP (gesturing) TWO GLASSES WHICH ARE THE SAME s:rzm%
(IDENTICAL). I WILL NOW GIVE YOU ONE OF THE TWO EQUAL |
GLASSES (push it toward the subject) AND I WILL KEEP
ONE. WE WILL PUT THESE OTHER GLASSES AWAY FOR THE
TIME BEING. .I AM NOW GOLIG Tb POUR SOME WATER INTO
" YOUR GLASS LIKE THIS. (Fill to two-thirds.) AND I AM
GOING TO POUR SOME WATER INTd MY GLASé LIKE THIS«

e . (Fill %o one-third.)  WHOSE GIASS HAS MORE WATER, YOURS

OR MINE? CAN YOU MAKE THEH OTH HAVE THE SAME
“SAMOUNT? WATCH, T WILL POUR SOME OF MiQE INTO THIS CON-
TATIFR LIKE THIS. (Pour water back into ‘the pitcher.)

NOW WHOSE GLASS HAS MORE, YOURS OR MINE, OR DO WE BOTH

va
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- Appendix A, continued

TESTING:

HAVE THE SAME AMQUNT? I AM GOING TO POUR SOME WATER
BACK FROM THIS PITCHER, LIKE THIS (pour water Into-the
interviewer's glass so the levels are the same). NOW
WHOSE GLASS HAS MORE, YOURS OR MINE, OR DO WE BOTH

HAVE THE SAME AlMOUNT?

WATCH, I AM GOING TO POUR MY WATFR INTO THIS BOWL LIKE
THIS. (Interviewer places dish in child's view.) NOW ~
WHO HAS MORE WATER, YOU OR I, ¢ OR DO WE BOTH HAVE THE SAME

AMOUNT ? WHY no YOU THINK SO°?

2. é“}?lace tall, narrow glass in child's view. I AM NOW GOING
N

TO POUR 14 WATER INTO THIS GLASS LIKE THIS. (Pour intog,
'S

the taller glass.) NOW, DO WE HAVE THE SAME AMOUNT OR DOﬁ

YOU HAVE MORE, OR DO I HAVE MORE?- WHY DO. YOU-THINK SO?

* PASK b4: .Conservation of an Amount of Clay

MATERTAL:

2 identical bhalls of clay

PROCEDURE: - WHAT ARE THESE? WHAT ARE THEY MADE OF? DO YOU MAKE

Testlng-

l.

THINGS WITH CLAY IN YOUR SCHOOL? (If the SubJect says
"No;" subject adgusts until he agrees the balls are the

same. )

I AM GOIhG TO ROLL MINE INTO §HIS SHAPE LIKE THIS. (Roll
into sausege’ shape about three inches long ) NOw, WHO HAS
MCRE CLAY, YOU OR I, OR DO WE BOTH HAVE THEASAME AMOUNT ?

WHY DO YOU THINK SO?

[ Z
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Appendix A, continued

HAVE MORE, OR DO I HAVE MORE? WHY DO YOU THINK S0?

‘NOW, WATCH. I AM GOING TO ROLL THIS INTO A BALL LIKE IT

[

WAS BEFORE. NOW DO WE HAVE THE SAME AMOUNT OR DO YOU
T AM NOW GOING TO CUT YOUR BALL UP LIKE THIS. (Cut into
ten pieces.) DO YOU HOW HAVE MORE CLAY, OR DO WE HAVE

THE SAME AMOUNT, OR DO I HAVE MORE? WHY DO YOU THINK SO?

_ TASK 5: Conservation With Number (Pebbles)

MATERIAL:

Mweso board; 64 pebbles B

PROCEDURE: Place board and pebbles on the table. WHAT IS THIS

{,

(pointiﬁg to the board)? WHAT ARE THESE (pointing to
the pebbles)? WHAT DO WE USE THEM FOR? IS THIS GA%g
PLAYED IN YOUR HOME? (If the subject responds appro:%T
priately, éroceed; otherwise tell him.about the game.)
LET"S PLAIAA sHORT‘GAME. I WILL PLACE THE PEEBLES m
THE HOLES LIKE THIS (place two pebbles in each hole).

. THOSE (pointing) ARE YOUR TWO ROWS OF PEBBLES. AND

 THESE (pointing) ARE MY TWO“Rows} WHO HAS MORE
PEBBLES, YOU OR I, OR DO WE BOTH HAVF, THE SAME NUMBER?
(If the subject denies equality; explain that there are

two pebbles in each of the holeg#”oRypis:side of the

board, and a similer number in each of the holes on -
‘.’ .
the interviewer's side of the board.) - I AM YOUR ELDER,

I WILL START PLAYING THE GAME. WATCH, - e e e
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- Appendix A, continued

Testing: * _
1. I AM GOING TO DO TﬁIS TO ONE CF MY ROWS (place the two
pebbles in each of the front row of the interviewer'é
side into the corresponding hole in the back row). WHO -
HAS MORE PEBBLES, YOU CR I, OR DO WE BOTH HAVE THE SAME
NUMBER ? Wﬁ¥ DO YOU THIWK SO? |
2. Replace the pebbles of the front row of the interviewer.
NOW, WATCH. I WILL DO THIS TO MY PEBBLES, (Move all the
pebbles in front row to-the %@§t hole of that row on the
left of the inter#iewer; and all.the pebﬁles in the back
é'**f:c‘;)‘;-l to the last hole of that iaw to the right of the inter-
viewer.) WHO HAS MORE PEBBLES, YOU OR I, OR DO WE BOTHQé
HAVE THE SAME NUMBER? WHY DO YOU THINK SO? e
3. Reerrange pebbles so there are two in each of -the holes.
NOW IT IS YOUR TURN TO MOVE YOURS. YOU PLACE ALL'YOUB
PEBBLES HERE (pqinting to a hole about the middle of the
. subject's front row). NOW, WHO HAS MORE PEBBLES, YOU OR
| I;,OR DO WE BOTH HAVE THE SAﬁE'NUMBER? WHY DO YOU THINK
507 o

Part 2 - Seriabti

MATERTIAL: 5 balls of clay--different sizes; T mode ‘of COVWS=-

gt
different sizess 7 pictures of women, 7 of baskets--
. "

different sizes; 10 sticks graded from“9 cm. to 15 cm. ,.-

FROCEDURE: Place the five balls of clay haphazardly. THESE ARE
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- FIVE BOYS. THEY HAVE BEEN PLAYING. IN THE SCHOOL COM-
POUND, AND NOW BREAK TIME IS UP, THEY ARE GOINGTO
LINE UP BEFORE THEY ENTER THEIR CLASSROOM. SEE THESE
TWO CHILDREN (72, #4)? WHO IS THE TALLER OF THE TWO?"
(After the subject has decided, place the smaller of
the twa to the left, and the bigger to the right of
the interviewer.) THIS CHILD IS SMALLER, SO HE STANDS
NEAREST TO THE CLASSROOM DOOR. THIS ONE (pointing to
#4) IS BIGGER, SO HE STANDS FARTHER AWAY. (Present
ball #3.) WHERE WILL THIS BOY STAND? IS HE THE TALL-
EST AND STAKDS HERE (poinﬁing) OR THE SHORTEST AD GOES
HERE (pointing) OR DOES HE STAND HERE IN MIDDLE? Yoy
PLACE HIM (gesturing), (Present ball #1.) WHERE wxm?
HE STAND? YOU PLACE HIM. (And ball #5) WHERE WILL HE
STAND? YOU PLACE HIM. YOU SEE, THE BOYS ARE NOW
LINED UP, READY TO GO TO THE CLASSROOM~-THE SMALLEST

- -BOY RIGHT ﬁERE (pointing), AND THE BIGGEST OHE RIGHT

.

PRy

. OVER THERE (pointing).

Testing: - ' s

- l. DPlace seven cdws on the-table. THESE COWS ARE GOING TO

JHE.RIVER TO DRINK WATER. I WANTFOU:%Q"ARRANGE THEM

. HERE-{pointing) IN A ROW FROM THE SMALLESTONE (CALF) TO

.. THE BIGGEST AOINE, ‘LIKE WE DID WITH THE BOYS LINING UP AFTER

1
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" Appendix A, continued

e

3.

HERE ARE SOME PICTURES_OF WOMEN (place -cards haphazardly).
THEY ARE WIVES OF A RICH MAN. IT IS MARKET .DAY, AND THEY
ARE ALL GOING TO THE MARKET. THEY LOOK ALIKE BUT THEY ARE
DIFFERENT SIZES. CAN YOU PUT THEM IN ORDER? THE SHORTEST
ONE LEADS THE WAY AND GO=S OVER HERE (pointing) AND THE |
TALLEST ONE SHOULD GO OVER HERE (pointing). NOW HERE ARE
SOME PICTURES OF BASKETS. THE WOMEN ARE GOING TO SELL
GROUNDNUTS AT THE DUKAS. CAN YOU PUT THESE BASKETS OF
WUTS IN ORDER TOO, FROM THE SMALLEST TO T}fE BIGGEST?

GIVE THE SMALLEST BASKET TO THE SMALLEST WOMAN AND THE
LBIGGJ:.ST BASKET TO THE BIGGEST ‘IOI{AN.

If suoaect fails to arrange the rows of women and bashcg§w

r'-:

{
assist him. I AM NOW GOIXG TO DO THIS TO THE BASKETS,

WATCH, (Bring‘thg baskets closer together); AND THIS TO
THE VOMEN, WATCH. . (Spread the women more widely.)

Touching baskets 33 5; 4; 6; in turn, the interviewer asks:

. "TO WHICH WOMAN DOES THIS BASKET BELONG?"

Rearrange baskets and women 350 thet the row of women and
. that of baskets are again in corresponderice with one an- .

other.. WATCH, I AM GOING TO DO I

TO THE BASKETS,

(Destroy the series of the baskets:) ~Th ifiterviever

 picks baskets 2; U; 6 in turn and asks: "TO WHICH WOMAN

' DOES THIS BASKET BELONG?"
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Appendix A, continued

5. Place the ten sticks in random order. I HAVE HERE TEN
CHILDREN. I WANT YOU TO ARRANGE THEM FROM THE TALLEST---

TO THE SHORTEST. HERE (gesturing) LET'S SEE.

Part 3 - Classification

ﬁATERIAL: 3 cows, 3 géats, 3 dogs, 3 sheep; 1 red, 1 black,
1 green. Groundnuts, peas (edible); elira, egasia,
ekuoro (seeds of local trees--inedible and untrans-
latable). Seven models of CoyIS 3 2 of dogs. Four vhite

squares, 2 blue squares; and 2 blue circles

L

TASK 1: Sorting of Animals

o

Present the first group of objects and ask the child to name the _ﬁi

"

¢
different types of animals. Then say: THESE ARE DIFFERENT TYPES

OF ANIMALS. I WANT YOU TO PLACE THOSE THAT GO TOGETHER. (If. the

’ subjec§ asks whether by colour or type of animal) ANY WAY AT ALL A

GROUP OF THINGS IS THE SAME. (After the subject has made his sel-
ection, the interviewer asks) IN WHAT WAY ARE ~ AND

ALIKE OR THE SAME? SR

TASK 2: Sortlng of Seeds o ST

Task 3: Inclus1on- Cows and Dogs

_Present the second group of objects, and proce . A»in-above.

,PROCEDURE: Ask the child to name the anlmals in the third group of

st

L

objects; the cows and do&s, in turn.
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3

o
TASK 4: Inclusion: Squares and Circles X

PROCEDURE:

"ARE THERE MORE BLUE THINGS THAN THERE

HOW MANY COWS ARE THERE? HOW MANY DOGS ARE THERE?

ARE THE COYS ANTMALS? ARE THE DOGS ANTMALS? ——

ON THIS TABLE DO WE HAVE MORE COWS, OR MORE ANTMALS?

WHY DO YOU THINK SO? -
IF YOU TAKE AWAY THESE COWS (pointing) AND PUT THEM IN.
YOUR HALF OF THE TABLE, AWD I KEEP THE DOGS IN MY HALF
OF THE TABLE, WHOSE BUNCH WILL HAVE MORE ANIMALS,

YOURS, OR MINE, OR SHALL WE BOTH HAVE THE SAME NUMBER?

WHY DO YOU THINX SO7? P

ON THIS TABLE DO WE UAVE MORE ANTMALS OR MORE COWS?

é% WHY DO YOU THINK SO?

—tf

WS
Lay out four white WS WS BS Ask the child to name
: . . -
squares, two .blue BS the colours and shapes

squares, and two blue BC BC of the various objects

circles in clamps as shown.

' ARE ALL SQUARES WHITE? WHY DO YOU .SAY SO?

ARE ALL THE BLUE ONES CIRCLES? WHY DO YOU SAY" SO7

ARE THERE MORE CIRCLES OR ARE THERE MORE BLUE THINGS?

v

WHY DO YOU SAY THAT?

- >

' THE SAME, OR FEWER? WHY DO YOU SAY THAT?

-,
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Instructions for Categorizing Interview Data

TASK 1:

2.

Subject whose record indicaées that he not Bnly was unable %o

transformations.

- Part 1 - Conservation

Conservation With Counting

In this task does the subject maintain the notion that having
arrived at the cardinal.nﬁmber (there are 11 red buttons here),
that bunching or spreading out the buttons does not alter the

‘.. .

ofiginal number arrived at by couhﬁing? )

"De@}nitely conserving - . 2
Subject whose record indicates that he not only stated cér- )
rectly the ordinal number, but alsc the cerdinel number, &ngﬁlj
maintained this thfough the two transformation.

Partially conserving ' 1

- Subject whose record indicates that though he may have got the .

cardinal number wrong, he maintained this wrong number through

the two transformations.

R

Definitely not conserving o 0

N

-

identify the ordinal numbers and

.
S . N C ol

umber, but was
st N

unable to meintain the cardinal number thro the two

Same as above. =
. e

These two sections are taken together in considering the final cate-

gory in thisg task.
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-

> TASK 2: Consérvation of a Number of Buttons
Tests one and two are scored separately, but are cdnsidered to-r
gether in allocating the final category for this task. In this
task does the subject maintain the notion that the bunching or
spreading out of buttons does not alter the original number,.and
therefore, the eguivalence of the two sets of buttons? Does he
give an adequate explanation for this notion?

Definitely conserving o 2
'Subjeét Qhose record indicates a "same"é}éspbnse‘is‘put in this
category qg}ess his explanation falls into the seven and eight
categories., In fhewlatter cases he is put in the group of tﬁosé '

F

partially conserving. (Categories follow.) *

—at

Cetegorize explanations as follows:
1. Use of countinz and number: e.g., "because there are
e . - . ten here and ten there."
2. Reference to previous correspondence: e.g., 'be-

-cause they were equal before you bunched (or spread)

PR

them."
oo ' . o : .
'ﬂﬂf "3. Reference to observed action or present rearrangement:
e.g., "because you did not %%k y (or add

o
A Y c

LTSV
- any)"; "you only bunched yours."

\

. ki, Reference to reversed situation: e.g., "if you ar-

range thesé in a straight line, or if you bunch these

also, they will be the same."

v
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5. Reflecting appecrance vs reality: e.8: s "it looks
lonzer, but they are reall& the same.? ‘ ——

6. Reference to two dimensions of the problem: e.g.;
"this is merely bunched and the other is a straight -
line."

Partially conserving 1
Categorize explanatiqns as follows:

7. Expressing conviction: e.g., "I know that they are

1t "

without indica-

equal," or simply, "they are equal,
- ‘..,

ting why they are equal.
BQ% Expressing inebility to explain: e.g., "I don't

know"; ""no reason"; "for nothing."

\

2
a

—tT

Definitely not conserving 0
Subject's response indicatés that the two sets of butions.have be-
~ come different in number: "i have rmore"; "You have more'"; and
orientation section recérd shows that he understood. 1In his ex-
plandation about vhy he thinks the numbers have become different,
ﬁe refers éo the perceptual appearance of_thingé.

e
1. Use of counting and numbé%: e.g.3 '"because there

Categorize explanations as follows:

are 11 here and ten-there." .

T

‘g,' Reference to the incquality before the «

e.g., you had geven and -I had ten."
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- - 3. Reference to obsefved action or present arrangement:
e.g., "two were taken out of mine"; ”yoﬁ took some of
yours'"; "you put yours together"; "you spread mine
out."

Lk, Reference to two dimentsions of the problem: e.g.,
"this ié round, and the other is a straight line."

5. Merely expressing conviction: e.g., "I know that
this is more"; "I have more."

6. Expressing inability to explain: g.g.; "I don't
know"; ﬁno reason."”

{?. Focus on only one aspect of the problem: e.g.,

"these are red"; "these are yellow"; "they are Ny .8
Y
(

TA§K 3: Conservation of an Amount of Water

Tests one and two are scored separately, but ere considered to-
gether in allocating the finél céﬁegory for this task. In this
task does thg subject maintain the notion that the transfer of one
amount of"wétég %o a larger dish or a narrqwver, tal}er glass, does

not alter therriginal amount,, and, therefore, the equivaiénag: of

B ' . P ,
" the two emounts of water? If so, does he give _an adequate explana-
tion for this?

h -

Definitely conserving

A

"same" response is put in this

A Subject whose record indicates a

s oo .

group unless his explanation falls into the five ang, six cate-’
gories, in which case he is put in the group of those partia.i+

conserving. .

~
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Categorize explanatiohs es follows:
1. Reference.to previous equality: ~e.é., "they were
the same amount before."
2. Reference to cobserved action, or present arrangeméht:

e.g., '"because you didn't take any away,"

or "you
only poured yours intc here." |

3. Reference to reversed situation: e.g., "if you pour‘
this back here they will be the same.” .

L, Reflecting appeerancet.vs reality:_.e.g.,r"iﬁ looks
more, but they are really the same."

i,,

Subject's response indicates that the two esmounts of water arqﬁﬁg

e s . A
Definitely not conserving 0

longer the same after the transformations: '"you have more,” "I
have mbre”; vhen orientation section indicates he understood.
Categorize explanations-as follovs:
l. Reference to observed action, or present arrangement:
- ”ﬁécause you poured it there"; or '"because it
comes up to here." = h E e
2. Reference to two.dimensions of thé problem: e.g.,-

- "ghis is in a bowl; this iswin a glass."

- .3+ Merely expressing comviction: = 23g., "I know ‘that
“*this is more." "I have more"; "you‘'have more."
Y. Expressing'inabiiiti.fo explain: e.g., "I don't

.. FL T
know"; "no reason"; "for nothing."
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TASK 4: Conservation of an Amount of Clay

Qu—

Tests one, two, and three are scored scparately,'but they are con-

sidered togéther in allocating the final category for this task.

~—

- In the test for task four does the subject maintain the notion

that the rolling out ofthe clay ball into a "sausage," or its

being rolled back into & ball, or its being cut up into pieces,
does not alter the original emount, and, therefore, the equival-
ence of the two amounts of clay? If so, does he give an adequate
exélaﬁation for hélding on-to this ns%ibn? 7

Definitely conserving o 2

Subject whose record indicates a "same" response is put in this

am
i
Py
A
i

group unless his explanaticn falls into the five and six cate-

gories, in vhich case he is put in the group of those partially

conserving.
. Categorize explanations as follows:
1. Reference to previous equality: e.g., "they were the

same amount before."

S

‘2. Reference to observed action, or present arranzement:

Fo
[

e.g., "because you\didn't take‘any-away"; "you only

rolled yours"; "you only.

. v

this back"; "if you roll this one also ort'; "if you

put these pieces together"; "if this is also cut up,
- Fio SN L

they will be the same."

vl
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4. Reflecting appearance vs reality: "it looks less,
but they are ieally the éame." o —
Partially conserving ' 1
Categorize explanations as follows: -
5. Expressing conviction: e.g., "I know that they are
the séme," or simply "they are the same," without
indicating why they are the same.
6. Expressing inability to explain: e.g., "I don't
know"; "no reason." o
Definitely ﬁot conserving ‘ 0

The subj%ct's response indicates that the two amounts of clay_ére

no longer eaual after the transformations: "you have more"; "I &%
’\,&_

s

have more," end he agreed before the test that the two balls of '

cley were equal.
Categorize explanatioﬁs as follovs:
1. Reference to observed action, or present rearrange-
_ment: e.g., "because you rolled this one"; "be-
cause this one is long”;erécauSe this one is\iound";
.

“because this has many pieces.”  _;

“

2. Reference to two dimensions -of “the problem: e.g.,

J"this one is a ball; the otheyz

n-.
. 3. Merely expressing conviction: e.g., ' know that
this one is less." -

L. Expressing inability to explain, "I‘don't know." - .-
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TASK 5: Conservation of a Number'éf Pebbles

e

s

Tests one, two, and three are scored separately, but are considered
together in allocating the finel category for this task. In this

task, does the subject maintain the notion that a resrrangement of

> pebbles does not alter their original number, and therefore, the

equivalence of the subject's and interviewver's pebbles? If so,
does he give an adequate-explanation for this notion?

Definitely conserving _ ) 2
‘Subject whose recora indicates a "samejffesponsé‘iS‘placed in this

group, un{sss his explanzation falls into the seven or eight cate~

gories. In the latter case, he is placed in the group of thosé

5

partially conserving.
Categorize explanatibns as followss
1. Use of counting and number: e.g., "bécause you have
32 and T have 32."
- 2. Reference to previous correspondence: 'because they
: ;éie équal before"; they were arranged in two's

'before"; "the holes were the same."

3. Reference to observed action or present arrangement:

-

e.g., "because yogvdidn't =12 Ryaya ; "you put

' &ours together"; "I put mine in a piTh,
 &. Reference to reversed situation: e.g., T you put

these back into those holes, they will be the same."
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"5, Reflecting appearaﬁce vs reality: e.g., "those look
more, but they are really the same." T
6. Reference to two dimensions of the problems: e.g.,
"these ere merely piled uwp, and those are in rows."
Partially conserving ' 1

Categorize explanations as follows:

7. Expressing conviction: e.g., "I know that they are
equal,” or simply "they are egual" without indicating
vhy they are equal. @ -

8. Expressing inabiiity to explain: e.g., "I don't

knov"; "for nothing."

Definitely not conserving 0 53@

iy

Subject's response indicates that his pebbles are no longer numeri-
cally equivalent to those-of the interviewer after thé‘tfénsforma-
" tion: '"You have more"; and there is no evidence to sﬁggest that he
disagreed with the investigator on the equivalence of the numpber of
the subject's gﬁd”the interviewer's pebbles. In his explanation of

vhy the numbers have become different, he refers to %he percepbual

.~ appearance of things. . £

Categorize explanations as'folléws:
.1.f Reference to observed action of £fé§é “;é}rangement:
e.g., "because you put yours there"; "becduse mine
are in a pile." 7
o

2. Reference to two dimehsions‘of the problem; e.g.,"

- "these are in a pile; those are in rows."
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// 3. Merely expressing conviction: e.g., "I know that
these are more." ' -
i, Expressing inability to explain: e.g., "I don't

know"; "no reascn." -

-Part 2 - Seriation

In tasks one and three, does the subject understand how to coordin-
ate a series of relationships when a number of objects are compared?

Can he realise that a given element n is at one and the same time bigger
. - .,

-than n-1, and smaller than n + 1; that is,. that cow #6 is bigger than

cov ##5 bub smaf%pr then cow #7? Or that stick {9 is longer than stick

##8 but shorter than stick #107?

TASK 1 (cows) and TASK 5 (sticks)
' Definitely seriating . . T e
All placements correct.-

Partially seriating _ : 1

e

Subject makés two misplacements; that is, if two adjacent objects

-

are interchanged (records may indicate five or six correct, in-the-case

';ugﬁntask‘one, or eight or nine, in the case of task thre§7. ‘ )

-~

Definitely not seriating i

More than two misplacements.
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TASK 2 (women and baskets)
In this task can the subject produce a one-to-one éorrespond;;;;
of women and baskets?
'DefiniteLy seriating ' 2
- Subject makes correct.placements for both the row of woﬁen and that
of baskets.
Partially seriating 1
Subject who makes correct placements either on the women's row or
on the fow of the baskets (without the interviever's assistance), but
makes mist@keséin arranging the second row, is placed in this category.

That is, if the score is seven correct in one of the rows, and any other

. . o %
score on the second row, this constitutes partial seriation. ﬁhﬁv

Definitely not seriating ) 0

More than two misplacements in both rows.

PASK 3 and 4 (ordinal correspcndence)
In fhese_tasks“check each of the responses separately. The two
sections, howeve:,iare considered together in déciding on the final

category for ability at ordinal correspondence. i

s’

Definitely ordineting o . C - 2

All responses correct.-

Partiaily ordinating ' 1
.. 'Response to one subsection correct.
Definitely not ordinating - : e 0

Less than half of respones correct in both subsections.

{
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Part 3 -~ Classification

e e

In the first two tasks the interest is in whether the subject can
sort objects on a consistent basis. In the last two tasks under this
sectioh, the interest is in whether the subject can understand inclu-
sive relations, such as co#s being part of a larger, more inclusive
category of animals.

TASK 1 (sorting animals); TASK 2 (sorting seeds)
Definitely ble to sort T T 2

1. Subjeq%nuses a consistent criterion or consistent criteria to

place objects in groups; e.g., colour, type, size, edibility,

Y

]

q,—.f
ete. In task one, if sorting is done on the basis of colour, %ﬁ

there should be three groups--red, green, and blgck.»llf by
type, there should be four groups--cows, goats, sheep, and
dogs; and if by edibility théfe should be two groups: that of
dogs on the one hand and that of sheep, goats, and cows, on

In tesk two, if sorting is done on the basis of type, there
_— ' . o N
: f”’ should be five groups: groundnuts, peas, epasia, elira, and

ekuworo. If by edibility, there shoulg~be oups: ground-
nuts and-beas on the one hand; and egasia, elirajsand ekuoro,

A

-

on thg other.

2. For explanation the subject shows understanding that members
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of 8 group share a similar property: e.g., "these are the
same colour'; or shows undérstanding 6f how they differ. .
Partially able to sort 1 |
1. Subject vho is able to sort but cannot éive an adequate ex- -
- planation for the basis of his sorting. | |
2. Subject is eble to sort using one observable criterion, buf
when asked for the basis of sorting he shifts to another
criterion.
Definitely unablg to sort . ‘ -0
‘ ¥ - .

Subject responds but makes no observable consistent basis for sort-

ing, and gives nguadequate explanation for the basis of his sorting.

TASK 3 (cows and dogs) - ‘ S
Simply check each of the sections one, two, three, for understand-
ing 6f inclusion relations.
Definitely understands inclusion relations 2

All responses correct, with correct explanation.

-

Partially understands inclusion relations 1
Two responses correct, with correct explanation. -- -~
- Definitely does not understand inclusion e 0

~ Unable to respond correctly to ei last two

'.\.?'g, t

sections, three and four.
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APPENDIX C
Abbreviated. Interview Schedule
Code Date
Name -
Sex
Age : Date.of Birth
W >
School L Class
Taped Interview Length of Interview
v
pYd )
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Part 1 -~ Conservation

TASK 1 Conservation With Counting
TESTING:

1. (i) Numbers child mentions

(ii) 8o, how many red buttons are there?

(iii) Now how many red buttons do we have here?

(No attept to count wanted to count but

was deterred -counted ' J)
(iv) Now how many red buttons do we have here?
{‘ (No attempt to count wanted to count.but

vas deterred counted ) &%

2. (i) Numbers child mentions

(ii) So, how many yellow buttons are there?

(iii) How many yellow buttons do we have here?
(Wo attempt to count wanted to count bﬁt
3 -was deterred counted )
(ivj. Now how many yellow buttons do ﬁe have here?
- (No attempt to count vanted to count but

was deterred - - counted )

TASK 2 Conservation of Number (Buttons)

~ ORIENTATION:

Child understood throughout

Promoting needed before child understood
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Doubtful if child ever wnderstood.
Other T
TESTING:

1. Now vho has more buttons, you or I, or do we have the
same number?
Subject more Interviewer more

Same : Why do‘you think so?

LA -

2. Now who has more buttons, you or I, or do we both have the

Same number?

1

{ o
ot

Subjeet more Interviewer more

Sane Why do you think so?

PASK 3:- Conservation of an Amount of Water

 ORIENTATION: .

Child understood throughout

Prémpﬁing needed before child understocd.

Doubtful if child ever understood «

Other -

TESTING: i
1. - Now who has more water, you or I, or do wg both have the

same smount? Subject more Interviewer

ety

¥
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P

- . more Same Why do you think so?

e

2. Now do we have the same amount or do you have more, or do-
I have more? Subject more Interviever more

Same Why do you think so?

TASK 4: Conservation of an Amount of Clay ™~
TESTING(M

1. DNow, who has more clay, you or I, or do we both have the

. . . i%
same amount? Subject more Interviever morefhg;
. &

Same Why do you think so?

2, Now do we have the same amount or do you havemore, or do

" I have more? Subject more _ _ Interviever more
Same Why do you think so? ™
o ' # N

- -

3. Do you now have more clay, or do we hax

o : .
or do I have more? Subject more Interviewer

=
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- - more Seme Why do you think so?

TASK 5: Conservation of Number (Pebbles)
* TESTING:

1. Who has more pebbles, you or I, or do we both have the

same number? Subject more Interviewer more
Same Vhy do you think so? _
- H”f - . ~
Q\:
2. Who has mpre pebbleé , you or I, or do we both have“ch-e )
came number? Subject more Intefrie*.-:er more ﬁif«{
Same' hy do you think so?
. 3. YNow vho has more pebbles, you or I, or do ve both have
'bhe same number? Subject more - Interviewer
more Same Why do you think so?
> oo ' - e . .
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Part 2. - vSeria.tion
ORIENTATION:
Child understood throughout -
- Prompting needed before child understood |
Doubtful if child ever understood
Other
TESTING :
1. Correct _
7 - N
Errors made
@g:‘der in which child placed them (if errors made)
2. Correct without help 1
Help given '
Initial ordering béforg help given
2a., Correct |
" Errors made
Ordg;:' in vhich child placed them {if errors made )
w ‘ ) e
3. To vhich woman does this basket belong?
3 . -
S N
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4. To which woman does this basket belong?
e —
Iy '
#6 - -
5. Correct
AErrors magde
Order in which child placed them if errors made
Part 3 - Classificatdon - .
&
TASK 1 g
... Naning response - y
&
Correct without help Help given (describe) 1
2. 8ize V Type | Colour Number of
groups Other
(specify)
Why are and a.likenr same?,

Qe
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TASK 2
1. Naminz response
Correct without help Help given (descirbe)
2. Size Fdibility Shape Number
of groups
Other (specify)
Why are and alike or same?
. ‘ U‘ - . -
£
<
by
o
' TASK 3
ORTENTATION:
Child understood throughout
Prompting:needed before child understodd
Doubtful if child ever understood e
.c’~""' ) i

Other . o .

(TESTING: =~ . . -

l. More covs. , More animals

= thin]’; so?
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2. Vhose bunch has more animals, yours or mine, or shall ve
both have the same number? Subject more T
Interviever more Same Why do you
think so? )
3. More animals More cows Why do you
think so?
!1‘-.' >
"TASK b B
Naming response “1
1. Correct W&thout help Help given (de§cr1pe)
2. -Are all squares ﬁhite?
- Yes -No
' Why do you say so? .
o -

3. Aré 21l blue ones circles? .

Yes No

Why dq you say so?
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Are there more circles or are there more blue things?
More circles

Why do you say so?

More blue things .  —

Are there more blue things than there are squares, or the

same, or fewer?
More Dblue Same Fever

Why do you say so?

i
L

..



/
L 182
/ “
o
APPENDIX D
Supplementary Tables
Table 15 -
Relationship Among Conservation Abilities
Pebbles
Buttons Conserving Hot Conserving Total
Cohserving ‘ . 85 S.. Lo 97
ot conserving 12 - B R 63
Total » ‘ 97 63 160
‘ S - .
Buttons Water
Conserving ‘ 85 12 97 &
Not conserving 16 W7 63 T
Total 101 59 160
Buitons ) Clay
' Conserving B 22 97
N6t conserving 10 53 63
Total 85 75 160
Pebbles . . . . . ' Water
Conserving _ 93 T b 9T
Not conserving 8 55 . 63
Total . : 101 . 59 &+ 160
e * - |
Pebbles -
Conserving 80 -
Not conserving 5
Total . 85
Weter )
Conserving ' ‘ 8 .
Not conserving 1
‘Total 85
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Table 16 -

Relationship Among Seriation Abilities

Vomen and Baskets

Sticks

Correct Seriation Incorrect Seriation Total

Correct seriation
Incorrect seriation
Total
Women and Baskets
Correct seriation
Incorrect seriation
Total o
Vomen and Baskets
Correct seriation
Incorrect seriation
Total

Sticks
Correct seriabtion
Incorrect seriation
Total

Sticks

Correct seriation

- Incorrect seriation.

Total
Covs
Correct seriation

Incorrect seriation
Total

95
8
103

96
11
107

15
15

86
21
107

1k

15

15

15

19
38
57

) Covis

18—
35

53

Ordinal Correspendence

99
L6

1hs
Covis

17
36
53

Ordinal Correspondence

11k
L6
160

11k
46

160

11h
46
160

q.
1f 'é(“
"y

103 °

27
160

RN}

103
57
160

107

53
160

go—
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Table 17
Relationship Among Classi tion Abllltles
, . Sorting Animalé

Sortipg Seceds Correct Sort Incorrect Sort "~ Total
Correct sort 79 31 110
Incorrect sort 1l 36 50

93 67 160

Total

Sorting Seeds
Correct soft
Incorrect sort =
Total

Sorting Seeds
Correct sorting ,
Incorrect sorting
Total

‘Sorting Animals

~ Correct sorting
Incorrect serting
Total

* Sorting Animels
Correct sorting -
Incorrect sortlng

Total

Tnclusion-Animals

Correct inclusioh'-
Incorrvct 1ncluu10n

Total

Inclusion Animals

Correct Inclusion = -~ Incorrect Inclusion

10

10

Inclusion Squares & Circles

9
-1
10

Inclusion Squares & Circies

100
50
150

110
50
160
Inclusion Animals

8L
66
150

L.

g3
.67' -

110
50
160

110
. 90
160

10
150
160







