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A study hased on Piaget's'iheory was carried out with Nigerian
children to exemine the validity of certain aspects of the theory and
the, relevance to Nigeria.n education,”
Piagét‘s’fiecry of gognitive development, and particularly,’the
number concept,was discussed. It was n;ted thgt Plaget's:main aim
. is-to discover chAraé%eristics of mental sbrctures in different
stages of development. Algo, for Pieget, number concept is another
:aspect of logical thinking, thus, the developmental stages are the same
for ;;Eicai thinkigg and number concepts. The logical abilities of
serietion and classification are said to be essential for & true under-
standing of ﬁumber. ' '
’ The present study employed a standardized interview schedule*based
.on Piaget's tasks to investigate four questions. The first question
related to Piaget's contention that conservation, seriation and classi-
fication.develop"concurrently.v The second examined the relationship
of the development of pumber concepts, to intelligence, as measﬁre& by
the boodenough-ﬁarris Drawing Test. Anotht‘ar question was raised to
examine the performances of children from modern and traditional homes.
Also, a guestion was included to examine the _rfe$t of sex differences
on fhe'development of number concepts. 'IK'B
The subjects ﬂere pupils of seven primary schools, which were
classified into three categories on the basis of whether their student
population came fr(.:m the more modern or the more traditional sectors
of the Ibadan community. Information collected by means of personal
data sheets Qas used for initial screening. Finally, 110 of those
children, who spoke Yoruba as their mother tongue, were selected from

modern and traditional homes, defined on the basis of the educdtional



N

level of the mother,

An interviev schedule, consisting of nine c:.Jnservé.ti;n, serie.t“ion.
a.nd classificatiqn tasks, vas used- to .investigs.te the ‘q\gestio‘ﬁs. Inter:
views werée conduct>ed in the schools, -Data were analyzed on the basis
of patterns of performance. . - N . ’ .

. Thé results of t';he study upheld Piaget's theory generally. The
_cgnte!it.;-ion tliat‘ seriation, conservation a;d classification develZop ’
simultaneously, was only partially supported. There was slight
. rélaéionship_hetween intelligence )a.nd the performence on number tasks.
The ~cl;lildren from modern homes performed better than their traditionsl
counterparts, 8light sex differences were noted.

These results were discussed ih relation to the roles of experiepce
and maturation. The children's explenations were also exemined. Impli-

cations of the findings for education end research were discussed.
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I--PROBLEM AND BACKGROUND

'I'he_re have been few psychological studies in Africe and much of
the research<has been concern.ed with the question of how and why
Africens are different from other pecples. As Doobl has pointed out,
the mein approach has been a sequential one, "undler condition A,
Ai‘:rice.ns do B; Eurﬁpeans under the same condition, do or do not do B."
Gr_eem‘.‘ieldz too has c;:mz\ented{'gn how Piaget's research that has beeq
extended i:o nonvestern cultures tends to focus on the "time ‘*lag' in
the developrment of 'foreign' children in contrast to children in
Geneva or Pitisburgh or London.” Two of ‘the difficulties that recearch~
ers in Africa have to encounter are the inability to find ccmpareble
samples of Africans pa-which to base the cross-cult\.ufal generalizetions
and the confounding societal end environmental differences emong groups,

Some researchers, sterting with the premice that the African
peoples are in a stage of transition, have tried to follow ‘a.nd
delineate the d_i’fferences between groups at different stages of
trensition. This has partly been brought about by the very urgeut\
questions and problems that educationists end planners for the

African countries are facing. Increasingly, Africen countries ate

1 reonard W, Docb, Psychology. In Robert A. Lystad, (Ed.),
The African world: e survey of social research. New Yorks:
Trederick A, Praeger, Publishers, 1965. Pp, 374=375.

2 PatriciaAM. Greenfield, On culture and conservation. In
Jerome 8. Bruner-et al.\ Studies in comnitive growth. New York:
John Wiley & Soms, Inc., 1906. p. 226.
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2
participating in internationel effairs. This invo.hzemé,nt confronts

them with two issues, The first relstes to the need for understand-

ing end sppreciating western and other civilizations which they en-

counter in their dealing With the outside world.” The second concern
.relates to how the pattern of: development, set in motion by the con-
frontation of Turopean andAAi‘:ice.q cultures in the colonial era, can
be aden_uateh; channele(;. Thel desirable goai‘is an integration of the
two f:ultures without undue loss to-the African's heritagg. ‘

A quotetion from 2 po]d.n;‘r_?paper of the Western Region of Nigeria
underscores the Aﬁ"ica.n‘s wish to understand advances that have been
made in the scientific field.

. ..knowledge of the material universe and of the
application of this knowledge is the clear difference
between our indigenous cultures and Furopesn civilizae
tion. If true progress is to be made, we must start
with elementsry khowledge of things above us, eround
us and belcew us and follow with a study of matter. We
mey then endeevour to epply those properties known so
that life for us m=y be pleasanter. The science of
food will then have a meaning end a dish of peas for
twins will not be given as a superstitious prescription
but a dietetic necessity. Aeroplanes and cars will be-
corme ingenious epplications of the motor end not the
mental exeretions of super-men. No superstition will
attach to photographic images, and people will buy and -
make photographic cameras and films knowing fully well
that they are epplying the principle that silver salta
are affected by light,

Thus, it is necessary that the African children study "foreign"

concepts, / The question of how intrinsically different the Africen is

1 Extract from the Ministry of Education, Western Region, Nigeris,
Proposals for an education policy for the Western Region, Iligeria.
In L. G. Cowen; J. O'Connell & D. G. Scanlon (Eds.), Education and
nation building in Africa. New York: Frederick A. Praeger, Publish-
ers. 1965. p. 156,  \_ :
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from other peoples is investigated e.long;ide the'important issue of
-how best he can be made to learn the necessary concepts with a minimm
of westage and strain.

Studies have provided some evidence that schooling and the m;tu.re
of the enviromment within a 5§.ven culture are significant factors
influencing African children's thinking. Grdenfieldl found that the,
thinking of Senegalese ‘school children was more similer to that of
American children than to the thinking of their unschooled counterparts -
frem the same country. How‘exer, Pricelwiuiﬁse reported a contrary
finding in his study of Tiv children's clessification sbilities.
C;:ménting on this. fi;xding, Kellaghm3 argues that the t;ature of the
school is in'x;ortant and’ therefore, the experiences of the Tiv children
in a "bush school" may not be much different from those of their un-

. Schcoﬁcounterparts. . Studying chiléren in Ghana, Jahodal-* found that

urban and rur?l environments influenced the development of abstract

thinking. Mcre recently, Abiolad reperted that the nature of the home

L Potricia M. Greenfield, On culture and conservetion. 1In Jerome
S. Bruner et al, Studies in cognitive grmrth Hew York:. John Wiley
& Sons, Inc., 1966, Pp. 225-256.

2p, &. Price-Williems, Abstract and concrete mcdes of clasdifica~
tion in a primitive society. Brit. J. educ. Psychol., 1962, 32,
Pp. 50-61. N

3. Kellaghan, Psychological research in West Africa. Paper
read to the British Psychological Society at the Royal Irish Academy,
Bublin, May, 1962. .

b ustav Jehede, Assessment of abstract behavior in a non-Western
culture, J. zbnorm. sec. Psychol., 1956, 53, Pp. 237-243.

5E, T. Abiola, The nature of intellectual developazent, in Nigeri-
an children. Teacker Education, 1965, 6, Pp. 37<57.

N .
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from which preschool Kigerian children come is related to-the develop~
ment of cqnceptual'ﬁrocesses.

These findings 2eem to point to the fact that a change in young
children's thinking results when stimulation, different from those pro-
Qided in the traditional cultu?e, ere introduced in_an urban, school
or<Eome environment. In the traditional culture, answers are zlready
provided to expléin strange phencmena thet ciildren usually engounter.
Folk tales, the verdict of elders ahd other accepizble trgditional‘be-
liefs prcvided'commonsense and‘:ometimes mythical explenations. Now,
with increased modergization, other types of explenations and abilities
are required. The present study wes an attempt to investigate the
effect of different environments on the development of certéin abilities
in a section of Nigerian elementary school children.

Recent psychologicEl studies in Africs, particularly those in
cognitive development, reflect the increased attention given to the the-
ories of Pieget. Before ouilining the main theoretical formuletions of
Piaget, certain aspects of his work that have much relevance to the
study of the Africen child are discussed. .

For Piaget, the more mature forms of thinking are those that ;;-
compass ecquired knowledge, especially in the scientific fields. He
has studied categories of established science, such as those of space,
time, causglity, number and logical classes as they develop in the
child. Since the children in Africa are increasingly being expected to
leern these concepts, albeit et different levels, it is pedagcgipglly
useful to eveluate their thinking along the lines suggested by Piaget.

.
In spite of veriations in research technidues end materials, Piaget's




theories seem to be upheld in non-western countries where they have
been used. (Jahoda;l Hyde;Z Price-Williams.3) That these technigues
are ;'alidl\y and easily sdeptable is advantageous for educational and
psychologicel researchers, perticularly since other existing western
instrum;ants, such as intelligence tests, are not culture frée, and are, .

‘therefore, unsuitable for use with the younger African school children.
Cognitive Development

In Pieget's theory, cog{*ive development is described in terms of |
changes in intellectusl "structures.” These structures refer to systems
of intellectual oréani:ations created through the individual's at.temyt
to give men.ni;ag to his world. An intellectual act reflects the in-
dividual's level of mental oréanization , 2t any given moment. It is
Piaget's primery aim to uncover cheracteristics of the org'a.tlzizing pro-
cess as i:.hey enmerge in di.fferent stages of development.

There zre three mein invariant stages in the develepment of in-

tellectuel structures, These are outlined in several publicetions of

Pizget, including The origins of intellipmence in children!‘ and other
’ ~

1 Gustav Jzhoda, Child animism: II A study in West Africa, J.
soc. Psychol., 1956, 47, Pp. 213-222.

2 D. M. Hyde, An investigation of Piaget's theories of the develop-
ment of tHe concept of number. Unpublished Ph.D. thesis, University of
Londen, 1859. :

.
3 D. R. Price-Willioms, A study concerning concepts of conservation

of quantities among primitive children. Acta Psycholozica, 1961, 18, -
Pp. 297-305. Co

b Jean Pieget, The origins of intelligence in children. New Yorks:
International Universities Press, Inc., 1952.

IS
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publications by the Geneva psthologists.l’2’3 The earliest stage ot;
sensori-motor operations invelves mechanisms which are reflexive in
origin but their activities lead to the realization that objects can
_be permanent. Then there is another stage of "concrete opera;.ions."
This is & period of elaboration and structuration, in which age seven
is an importaﬁt zilestone. At about age seven, tne intellectual
structure of the child engbles him to undersiand cersain basic concepis
such as number and space. But such understanding is not yet separated
from its t}o‘ncrete content. The final stage, v.(:nich comes during
adolescent years, is characterized by the 2bility to engege in thoughts

.that are no longer bound to the situation and objects but which make
pessible the generation of nypotheses and the deduction of consequences
contingent on theam.

The period of concrete operations has been widely studied partly
be;ause the new orientation in thinking coincides with the novel
learnings and experiences in school. This new method of thinking
about problem‘s, Piaget ms.l_u:amd.s , is rezdily observedle in the hand-

1ing of problems involving number end class.

~ .
1 Jean Piaget,, Tne psycholoay of inteliizence. Patterson, New
Jersey: Littlefield, Adams & Co., 196C.

%
2 B%rbel Innelder & Jean Pizget, The srowth of logical thinking
from childnood to adoiescence. KHew Yorx: basic 3ocks, 195%.

3 Barbel Inhelder, Some aspects of Piaget's genetic approscin to
cognition. In William Yessen & Clementina Kuhlman (£ds.), Thousht in
the younz child. Monogr. Soc. Res. Child Develpm., 1962, 27, No. 2.

(Wnole Fo. B3) Pp. 19-Lo.
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The I-!\i;xmbtz.r Concept
For Pigget, 'a thorough grasp of the notion of number develops
alongside an understending of other logical zbilities. Number is
rege.rded as e union of ordering and class. To count the number of
elements in a set, in order to arrive at its cardinal value, it is R
~ _necessary to disregard the properties thet make them dissimilar a.nd
regm‘é each object s a unit. Thus, when a child is required to count
the fruits on a table, he has to disregard the perc;ptue.l, distinguish-
ing characteristics pertaip;ng to the orange, the benana end pear end
think of each as 2 unit of éne fruit. In counting them, he is
clessifying snd #rouping the set of fruits to which he assigns a
cerdinal number. 8o, nucber has & class component'. But, the objects

so enumersted have an order. To errive st the correct cardinal value

of the fruits, the f:hild must realize that having counted the f:irst
’ orrnge, he cannot regard it as equivalent to t'.e other oranges which
heve not yet been counted. ' That orange is dii‘i‘ere_nt by the treatment,
i.e. counting, that he has given it. Thus the objects are arranged
in 2 series and given en ;rder as he counts onk first, then enother
and enother. This is en crdinetion process. ~
A simsler situation arises when the child is dealing mentally
with numbers. He has to be eble to place "four" in relation to
<, other njmbers. It is greater than "three" but less than “five" and
also, At is ineluded in “five." For Piaget then, number has a
peculier status, "it is at the same time a class end en asymmetrical

relation, the units of vhich it is composed béing similtaneously

odded becduse they ere equivalent, and seriated because they ere



gifferent one frem znother."! A further elaboration stetes thet
“muber cammot be reduced to class alone, but is a synthesis of class

_inclusion plus ordering,"?

A study of such e broadbesed concept of number involves Piaget in )

the stﬁdy of other logicel ebilities, These abilities according to
Pieget, develop concurrently. Without an under.standing of one, the
cnild is hendiczpped in his sttempt to deal with the other. The
following secticas describe the neture of the zbilities related fo an

understanding of oumber. ¢

Congervation
Piaget states that prior to ege seved, the child's Videas of
quantity and nuzier are in.fluenced by the appeuam‘:e and physical
properties of otjects. Undérst:mding tends to be lalrgeh' dependent
) on perceptual fzctors. Frém zbout age seven onmwards, there is
evidence that a mew wey of thinking has emerged. Thé child, at this
steps, is no lenger so dépendent on zppeararces for his judgment.
He :-tends to th- relztions between physical properties of gbjects
and between the cd>jects themselves.
This chenge in the thinking of the child can be scen in th:

&evelopzment of physical concépts, znd is reflected in the attainment

Lygan Pieget, The child's conception of number. London,
Routledfe & Kegan Paul Ltd. 1952. p. 1Bh.

27ean Pisget, lother structures and the notion of number.
In Richerd B. Ripple & Verne N. Rockcestle {Eds.) Pieget . :
rediscovered: a report of the confersnce on cognitive studies-and
TUrriculum develppment. luheca: School of Bquc., Cormell Univer.,
Merch, 1666, p. 39, ~




\-\_of "conservation,” which Piaget considers a "necessary condition far

any mathemeticel understending."l Conservation refers to the ability

to understand thet certain properties of cobjects, e.g. number, erea,

and quantity remain inveriant in the face of external transformetions.

9

For instence, a child who rezlizes that a given number of beads remeins

the seme whether put into e tall, nerrovw glass or a shallow dish, is
said to have conserved on that tesk. The younger child, vho relies
on perceptuel cues, tends to essert that the beads in the tall glass

cre more because the content;‘)sts.n_d higher than in the shallow dish.

He has not graspéd the idea that a recrrangement of the two numerically

eguivalent sets dots not alter the original number,
/J_ccording to Piaget, two distinct strategles are menifested by
the conserving and ronconserving child. The noncenserving child's

_approach enteils 2 "cenﬁringf’ on cne dimension of the task at a

time. Thus, in the'exmple cited, the child focuses on the increased

height of the glass and forgets the dimension of width. Some others
assert that the number of beads in the shellow dish is mere, because
they concentrate only on the width of the dish. Shortly befare
attainment of conservation, the children in the trensitional stagg;
show inconsistent evidence of attention given to both properties.

"This transition from a single centring to two successive centrings

herelds the beginnings of the operation: once he reasons with respect

to both felations at the seme time, the child will in fact deduce

Ljean Piaget, The child's conception of number. London:™ -
Routledge &_Kege.n Paul Ltd. 1952. p. 3. .
.



- to eliminate interfering perceptual gualities of the elements in

g ‘ 10
consa-vatio}x."l Alterne.tiv-e;ly, +the c¢hild in the transitional stage
may want to rearrange the objects, and reverse the situation to one
in vhich he ccmid more readily acceph equivaience, since he still
needs & perceptual confirmation of his Judgment.

A conserving chilé a&opts' 2 stra‘ceg;' that coordinates two dimen=-
sions of the cbject. He clearly sees thet increese in height
compensates for decrease in width, a;nd thus, he reasons with both
properties simmltaneously. "Thought is no longer tied to 1.Jf=.rticu1ar
states of the object, but is obﬂged to follow suecessive changes with
211 their possible detours and reversals; and it no longer issues from
2 perticular viewpoin't of the subject, but co-ordinstes all the

different viewpoints in a system of objective recipz‘ocities."z
.

Cardination
Cerdinetion i.nvolv;s the 2bility to give true equivalence to

sets. Picget studies the development of cardinal velues in problems

requiring the 2bility to relate sets of objects particularly in e one-

to-one correspondence. The interest is in the zbility of the child
;

-

meking the comperisons. Stripped of the physical festures of the

1 Jean Piaget, The psychology of intelligence. Pattersom, New
Jersey: Littlefield, Adems & Co., 1990, p. 131,

2 Jeeyl Piaget, Mother structures end the notion of number. In
Richard E/Ripple & Verne N. Rockeastle (Eds.), Piaget rediscovered:
& report of the conference on cognitive studies and curriculum
developmient, Ithagk: SCgol of Educ., Cornell Univer., March, 196k,
p. 35. T

3 In this study, no \secticn of the interview schedule was devoted
to only cardination problems.. but tests of conservation and ordination

involved en understanding of equivalence of sets.
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individual elements, each is regt;.rded 2s a unit and compared with
alnother unit in the second set. For instence, a child is requested
to construct a set of beds eguivalent in pumber to a given set of
~dc::l.‘l.s. - He must reelize that the beds represent separate but equi-
valent units and metch these with the units in the set of dells.
Pieget refers to this as a "non-quelitative type of correspondence
vhere any element can correspond to any .other ela;x'ehndependen{: of
their qualif:ies."l This is different frem "guelified correspondence"
vhere an "element is made fo correspond with enother element which
has similar quzalit:i.es."2
Agein, there are three levels of difficulty depending on the
arrengement of objects and the degree to vhich the children are
- "provoked" to see the correspondence between elements, The younger
children, influenced by such physical propert:fes as size and con-
figuretion, meke globel comparisons which are nunerically inaccurate.
fhe older children, who understand fhe relationship, base their
responses on the numericel qualit} of the sets, and paintain equi-

valence through any reerrangements of the objects. There ere also

children who are inconsistent in their scceptence of equivalenge.

Seriation and Ordination

Seriation refers to the ability to build objects into =

transitive, esymzeiricel sequence. For instence, a"child is given a

D

1 Jean Picget, Mother structures end the notion of number. In
Richard E. Ripple & Verne N. Rockcastle (Eds.) Piaget rediscovered:
a revort of the conference on cognitive studies and curriculum
Jevelopment. Ithaca:s Scnool of Bduc,, Cornell Univer., Harch, 1964,
p.38. . N .

2 Jean Pinget, Mother structures and the notion of number.
p.38. o
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set of eight blocks yarying in size from the smellest, A, to the =
largest, H. He is reguired to seriate these. . The problem involves
discovering the relationsﬁip ALBLC«... <H. The younger child,
unzble to seri'a'ce, groups the small end the large items indiscri-
minetely. A child using the intuitive strategy, has difficulty in
conceiving, Pisget believes, both a direct (>) end an inverse (<) .
relation between objects. For instance, the relztionship that block
B is both lerger ‘than A.and smaller than C is not understood. His
reaction patiern consists of{}aking comparisons of two.objects at
e time, Piaget describes the process in an experiment where the
children were required to construct a series of sticks frcm one to
ten. He +writes, "the child at the second stage does not irmedietely
mester the whole set of relations necessary for seriation but dis-
_cove;*s then gradually by dint of empirical triel end error. Thus,
he ... begins with 9, 10, 8, then measure 10 and ,8 ?again_st one
enother, then 9 and B."1

Ordinetion refers to the process of recognizing the positions of
objects in a series such as that described in the previous paragraph. -
Piage‘t discusses an experiment of dolls and sticks in which the «
child .constructed & series according to the or;ier of megnitude with
the largest deoll being assigned the longest \\'alkiné stick., He then
'requireijhe child to xatch a particular stick to z doll after he

disrupt/

From their responses, the children could be classified into three

the perceived correspondence.

categories. Some vere deceived by the new configuration, others had

; T
1 Jeen Pigget, The child's conception of nuiber. ILondon:
Routledgze & Kegan Paul Itd., 1952. p. 104,




to rearrange the dbjects to convince themselves of the ccrrectngss
of their intuitive responses; yet others relied on numerical posi-
tioning. These realized that the fourth man ought to have the fourth

walking stick.

Classification

Piaget discusses the relation between clasg and number in’

several sections of The childs conception of nu:nt:;er.:L He believes

thzt notions of cless ond number develop concurrently. There zre
two aspects of classification thet have direct relevence to an under-
standmg of number, nemely, groupingz znd class inclugion.

Althougn Pinget discusses wmany experiments on classes, only the
cnes on‘class inclusion ere described here. Directly related to
number is the notion of "additive composition of classes." This re-

) fers to a part-vhole relationship of sets. To undersiend number,
the child is expected to know that if A + A' = B, the reciprocal -
relationships, B>A and §>A‘, rmust follow logically. A typical —
erperiment presented .the child vith brown and white, wcoden beads.
The brovn beads were obviously more in number than the white ones.

.
In e series of questions, the investigator tried to find out wh;;her
the child understood that a string of wooden beads would be longer
than 2 string of browm beads. ——

The responses foll intc three steges agein. The ma:.ln problen
of’/the younger child is that, while he centers his attention on the
class of brown beads, he loses sight of the t:;tal class of wcgg'en

beads, end.so, tends to compare only the eclass of brown beads with
g .

1 Jeen Piaget, The child's conception of number. London:
Routledge & Kegan Paul Ltd., 1952. .
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the complementery class o-f white béads. ."The difficulty is that by
-~

centring 3n A, he destroys the vhole, B, so that part A can no longer
be compered with the other' part A'. So there is 2gain non-conserve-
tion of the whole for lack of nobility in the successive centrzlisae
tions of thought."} The older children who understand, have no dif«
ficulty in maimteining the different aspects of the relstionships in

their minds.

Surmary

In Pieget's theory, then, the development of conservation and
of the related abilities discussed, is essentizl to the atteinment
of rational thought. There are generally three stages in the deve-
lopment of these abilities, There is the stage vhen the child is
still intuitive but groping _for a method, and there is the operation-
2l stage, when the child fully gresps the relationships that exist
between cspecss of the problem posed. From about age seven, the
child.renl\begin to conéider these relationships in e systematic men-
ner and discard the dependence on situational, perceptual features.
Such ‘che.nges menifest the structures of concrete cperations, \l’he
general trend is from one of unccoréinated perceptions to a more com-

e
plex, flexible but coherent system.

Related Studies

Pieget's situdies concerning the developzment of number concepts

will be briefly reviewed. A selected number of other stud;g[sj is also

1 Jéan Pieget,\The psycholopy of intelligence. Patierson, New
Jersey: Littlefield Adams & Co., 1950. p.133.
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discussed. Most.of these studies are cor;cerned with velideting
Piaget's findings on the seguence'&f s{;%es. Some investigetors
have tried to find the relationship of Piaget's tasks with other
:neasures of intfllectual gbility. Other researchers have focused
their attention on factors that influence f;he development of the

concepts thet Piaget proposes. For example, they have considered

the roles of environment and experilence.

“Ricget's Studies
Pieget's studies of {tﬁe cdevelopment of number and related
abilities are c.om_:rehensively described in The child's conception.
of numberl although several accounts are to be found e].sewhez-e.n2
leny protocols and theoretical discussions ere provided on conser-
vation, the formation of ordered series, and logical and arithme-
tical aspects of class. The researches are descriptive and there
oare herdly eny cuantitative analyses of the data. But, in all the
discussions, the children's responses ere related to Pizget's stage
model of intellectuel development. Many children a;e intervieved,
but the exact wording of cuestions veries from one child to another,
even though the investigator edheres to a defimite set of con:rete
tesks, -
The children in Piaget's sample provide sufficent evidence to

conclyde that his "results do, in fact, show thzt number is orga-

he Jean Pieget, The child's conception of number. London:
Routledge & Kegan Paul, 1952.

2 Jean Pi‘_set & Birbel Inhelder, Le développement des ouantités -
chez l'enfant. Heuchftel: Delachaux et Hiestleé, 1941
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niced, stage efter Stege, in close conmection with the gredusl ela-
"boration of 'system§ ‘of inclusions (hierachy of logical clesses) and
syétems of asyz‘mefricul l:-eiations {ouantitative seriat:';ons), the se-
quence or.m:.mhers ‘thus resulting from an opérational synthesis of —
class'ificat;on end s‘eriaticﬂ."l From his reports, there are age

levels during which the different stages emergé',—/but he rllows far
veriations of ages st vhich.these concepts are atteined. 'Houever,

the selection of protoc'als from & narrow sge renge gives the im-
pression thzt the ages et myfh the stages appeer zre as fixed as

stage sequences.

Other Studies

Hany studies have been carried out to velidete Pieget's stage
sequence theory, ‘tandardized interview schedules have been used»
"in a large number of these studies. They are considered to be an
improvement on Pieget's 'clinical' method of interviewing, in which
the responses of subjects determine the nature cf subsequent ques-
tioning. Only a selected number of studies ere reviewed since a
comprehensive review of studies based on Piaget's 'reseorches cen

-
be found in Flavell's e;ccc:uxﬁ:s.2

Validation Studies

In 171 investigation of Canadian children's thinking,

14&:1 Pioget, The child's concebtion of number. p. viti.
2 Fohn H. Flavell, The developmental psychology of Jean
Piaget. Princeton: D. Van Nostrand, 1%3.

\




17
Dodwelll used severdl of Pieget's number tas;ks: His- éubjects were ..
Tive to eight yt'ea.r old children. The results, particularly in the
conservation tasks, confirmed Pieget's three steges. However, the
stages in the seriation and ordination tasks did not always correspond
with that ettained on the conservation task. This finding led to &
further exploration of the interrelationship of Piaget's number
tasks.a The tasks lent themselves to an ordering in the nature of a
"guasi-scale.” Dodwell concludes that "whilst Pieget is on the whole
correct in his deseription of -d"ba child's understanding of number,
the pattern of development is neither es neat, nor &s rigid, as he 7 .
would hevé us 'belie\Fe."3 Pursuing the consist_ency of abilities still )
further, Dodv.vellh conducted another study. He found that there vas
a low correla.t.ion between the number and classification tasks and he
c}f—érs an explanation that, whereas children receive :'.nstruct{io&in
the area of number, they receive little specifie instruction on ;he
hierachy of classes(

Elkind® studied 80 Americen childrenm in the four to seven years

1 P. C. Dodwell, Children's understandmg of number and related
concepts. Canad., J. Psychol., 1960, 14, Pp. 191-205.

2 P. C. Dodwell, Children's understarding of number conceptss .
characteristics of an individuel and of a group test. Caned. J.
Psychol., 1961, 15, Pp. 29-36. — N

3 7. ¢f poawell, Cened J. Psychol., 1961, 15, p. 35. r‘\

b P.C. Dodwell, Relations between the understanding of the
logic of clesses and of cerdinal number in children. Canad. J. Psychel.,
1962, 16, Pp. 152-160,

5 D, Elkind, The development of quantitative thinking: a sys-
+tematic replicau:.on of Piaget's studies. J. genet, Psychol., 1961,
98, Pp. 37-46. AN



ege range., He found fhet age is important in understanding quantity,

and that gross one~to-one correspondence was easier than dealing with
conservation of continuous {liguid) quantity, He, thus, corncludes

that the nature of the task is important in determining the particular

stage in which the child falls; and thet his overall results agree

with Pieget's steges.

A non-verbel study of Piaget's numberv experiments was carried out
by Ylohlwi]_'l..l His subjects were four to seven year old children in
kindergartens and primery sc‘;:cols in Geneva. The responses of these
subjects could be _classified into ttfree moin categories: a precon-
ceptual, en inéarmediary, end & final ;Fage vhich represented number
concept in the gbstract. These stages correspond with r!aget'n
categories.

Estes? carried out cne of the first validation studies with a
group of 52 American children in the four to six yeers age range, She
states thet no stages were found in the developmené of mumber concept,
and that, if children could count, they also possessed the types of
ebilities measured by a selection of Pieget's number tasks. Dodwe].'l.3
has commented on the results of this study, end suggests 2 possi}?le

misinterpretation of the aim of Plaget's research.

1g/F. Wohlwill, A study of fhe development of the mumber concept
by scelogrem analysis. J. geneb. Psychol., 1960, 97, Pp. 345-377.

2 Betsy W. Estes, Some mathematicel and lcgzce.l concepta in
children. J. genet. Psychol., 1956, 88, Pp. 219-222.

3 P. C. Dodwell, Children's understmding of number end releted
concepts. Canad, J. Psychol., 1960, 14, p. 203.
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© From Britain, there are reports of confirming studies, scme of

which heve been conducted with mentally hendicapped persons. Manni 1

studieil the mumber ability of educetionelly subnormal children., In
spite of individuel differences, he found that Pieget was generally
correct in his description of the types of responses children give.
Wood’;.‘arde used tasks based' on Piaget's researches to study o4
mentally subnormel preadolescents and adults, She reports that res-
pcnses on three of the four tasks used could be classified according
to Pieget's stages. The refpons:a\s of the subjects were similar to
those reported for childre:‘aged four to seven years. Hood3 studied
2 nixed group of normnl (aged four ‘t:e eight years), educetionally sub-
normal (aged 10 to 15 years) and mentally retarded (sged Wl years)
subjects. Pieget's notions were, in the main, confirmed when actual
age wes considered for the normzl group. Increased mental capacity of
the hendicapped grodp corresponded with better performence on the
nurber tesks.

Lovell end Ogilvieu studied children seven to eleven years old.
Their findings generzlly support Pieget's stages, and they note that

conservation on one task deoes not necessarily invelve the same degree
~ .

L J. B. Mannix, The number concepts of a group of E. S. N. child- °
Ten. Brit. J. educ. Psychol., 1960, 30, Pp. 180-181. .

2 Mery Woodwerd, Concepts of number of the mentally subnormal
studied/oy Pieget's method. J. child Psychol. Psychiet., 1961, 2,
Pp. 249-259.

3 Blair Hood, An experimentel study of Pieget's theory of the
development of number in children., Brit. J. Psychol., 1962, 53,
Pp. 273-286. . R

4 K. Iovell & E. Ogilvie, A study of conservation of substance
in the junior ‘school ‘¢hild. Brit. J, educ. Psychol., 1960, 30,

Pp. 109-118.
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oil‘ understending of other related problems. Such understanding, they
comment, mey be highly specific at first, and trensfer to other
situations increases in depth and complexity with increased experi-

ences and maturation.

Relationship with Other Measures

Some investigators have tried to relate Piaget's tasks to other

measures of memtal ability. Memmix®

scaled a.nd' related the responses
of the educationally subnormal subjects on the Pieget tasks to
mental and chrenological Qe. He found a substantial correlaticn
in each case. .
Dcdwella’3‘fou.nd, among other things, that the performance on
the Plaget number tasks correlated with IQ and arithmetic achievement
tests. ’ He zlso found that there was a positive correlati_.on 'bet(feen
IQ and the ability -to clessify, especially with en increase in age;
Almy and her ussociates,“‘ in a cross-sectional and & longitudinal
study, repori that abllity to conserve carrelates with other measures.
There vas a somewhat consistent correspondence between ability to con-
serve gnd the logical abilities meesured by the' Arthur Stencil Design

-
Test. Also, the Ammons Full Renge Picture Vocabulery Test, a measure

13, 8. Mannix, The number concepts of a group of E. S. N,
children, Brit. J, edue. Psychol., 1960, 30, Pp. 180-161.

2 . C. Dodwell, Children's understanding of nurber and related

- concepts. Cenad. J. Psychol., 1960, 14, Pp. 191-205.

3P, c. Dodwell, Relations between the understanding of the logic
of classes and of cardinal number in children. Cenad. J. Psychol.,
1962, 16, Pp. 152-160. et

4 Millie Aoy, E\. Chittenden & P. Miller, Young children's
thinking: studies of Some aspects of Piaget's thecry. New York:
Teacners College Press, Teachers College, Columois University, 1966,
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of langusge development, was positively correlated with ability to
consew'e,»hut it was found to be more predictive of conmservation for
the middle class then for the lover class children,

In & study of quantitative thinking, Elkind® found that there’
were correlations betueeﬁ Pinget's ('re.sks and the WISC, which were
"positive, generelly low, end scmetimes significent.” The greatest
correletions were with subtests involvi'ng picture arrangement, arith-

metic and coding,
]

The Roles of Environment end Experience

The finel “group of studies to be reviewed deal with howbcs'-fﬁﬁ -
aspects of the child’'s environment and experience affect the develop-
nment of thinking outlined by Piaget.

Some cross-cultu.rgl studies have shown thet in spite of the
varying culturel experiences, children's thinking tend to develcp
elong the lines discussed by Piaget. Hyde2 studied & milti-racial
group of children in ‘Aden. The subjects vere 48 Europeen, 48 Arab,

24 Indian and 24 Someli children. The age range was from six to eight
yeers., He presented several tasks with locel materials such &g shells
and beads, end obteined results similer to Piaget's. It was found
that tasks involving serietion end cless inclusion were gifficult for
211, efithough BEuropean children performed better than the other groups.

e results of & study cerried out in the Tiv region of Nigeria

1p. Elkind, The development of quentitative thinking: a sys-
tematic replication of Pieget's studies. J. genet, Psychol., 1961,
98, p. s, :

..
2, u. Hyde, An -investigation of Piaget's theories of the deve-
lopment of the concept of number. Unpublished Ph. D. thesis, Univer.
of Lendon, 1959.



by Price:'.v!i]_]iamsl also confirmed the notic;ns of Piaget. Ris
subjeets, Tiv children ages five end one helf to elght years, were
presented with tasks involving a continuons (water) end a discon-
tinuous {nuts) qixantit . He founf thet his subjects made the s!:i.t‘b
from intuitive to conerete operations, at about age seven years. —
Greenfielﬂ2 used a seieggon of Piaget's tests with three groups
of Senegzlese children. She found that school experience was very
_ significant in atfaining the sbility to conserve. However, the
JJSenegalese sample showed a {fpe lag vhen their perfoﬁance was com-
pered with thet of American children. She also found that there were
qualitetive @ifferences in the epproaches of schooled end unschooled
chiléren to the problems on conservetion.
- Goodnow end Bethon® found that unschooled Chinese boys could
_perform the consewat}on tesks just es well 2s American child.ren, and -
that intelligence scores did not correspond with the performance of
their Hong Kong subjects., However, these children were markedly
inferior in the performance of tasks vhich involved more exacting
enalytic and relationzl procedures. X -

i

Hore™ also studied the development of number concepts in 118

1. r. Price-Williams, A study concerning concepts of conser-
vation of quantities cmong primitive children. Acta Psycholegica,
1961; 18, Pp. 297-305.

2 Pdtricia M. Greenfield, On culture and conservation. 1In Jerome
S. Brungr et 21. Studies in cognitive growth. New York: John Wiley
& Sonsy Inc., 1966, Pp. 225-256..

3 J. J. Goodnow & Glorie Bethon, Pinget's tasks: the .effects of
schooling and intelligence. Child Develvm., 1966, 37, Pp. 573-582.

b Sho-Norc, Development of the child's conception of number.

Jep. J. educ. Psychol., 1961, Pp. 230-239. (Child Develpm. Abstr.,
28, 115).
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Japanese children, aged four to six years. The results obteined were
similar to the steges outlined by Pieget. v

Mcré recently, Almy end her associetesl exemined the differences in
conservation ebilities between middle znd lower cless children. Both in
the cross-sectionsl &nd the iongitudinal studies, middle class children i
conserved at an eerlier period than their lower cless counterparts.

Scme differences, which have been foum.i in cross-culturel studies,
can be attributed to differences in cultural experiences. The exsct
natu.re of these experiences have been of interest to reseerchers. They
have tried to study, in controlled situstions, the factors thet ere con—
sidered relevant to the development of, or accelerction to, an advenced
stage in children's thinking. Some of these studies are reviewed to

- highlight the role of experience in the deve;:gp::xent of thinking along
the lines described bj‘?ia;et.

After selecting her subjects with a pre-test of Piaget's tasks,
Churchillg’3 tried to give‘ practice to a group of five year old children
in play sessions, designed to improve their classificatary, serieting
and ordering ebilities. The post-test indicated that the children made

~
& considerable gain. }{urkerl" also carried out a training study to

1 Millie Almy, E. Chittenden & P. Miller, Young children's think-
ing: some mspects of Pigggt's theory. 'Wew York: Teachers College
Press, 7chers Tollege, Columbia Univer., 1966.

2 gileen M. Churchill, The number concepts of the young child:
part 1. Researches and Studies. (Leeds Univer. Instit. of Edue.),
1958, 17, Pp. 34-59. |

3 Eileen l-i. Churchill, The number concepts of the young child:
pert 2. Rescarches end Studies. (Leeds Univer. Instit. of Educ.)}, 1958,
18, Pp. 28-46. = ___

b Wilds H. Harker, Children's number concepts: ordinetion and card-
inetion. Unpublished M. A. thesis, Queens Univer., Kingston, Ontario,
-

1960.
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raise the level of children's understending of number. The training
hed positive effects on the attainment of the concepts studied, even
though the overall gains were small. It was found thet the ability to
understand number was closely releted to chrenological age. However,
Flavelll .conments that the trdining designs of these two studies were
too "global" to judge the nature of experience that influenfed any
perticular numerical ability.

A group of studies carried out by Smedsl\mdz’3 was designed to
accelerate the zttainment of ogﬂse.wation using two procedures--external
reinforcement, and a method involving eddition and subtraction of the
amount o!“ E&sticiné used. He i:;u.mi that his subjects, aged five to
seven years, did not respond in the expected direction. Thus, he cone-
cludes that external reinfoice.ment was an insu}ficient condition for the
attainment of conservation, but thet conditions creeting cosn;ltive con=
flicts, such as presenting competing methods of organizing date, tend

to be more et‘fective.h

1 Sohn H. Flevell, The developmental Psycholozy of Jeen Piaget.
Princeton, N. J., D. Van Nostrand, 1963, p. 371.

2 J. Smedslund, The acguisition of conservation of substance add
weight in children. III. Extinction of conservation of weight acguired
"normally"” and by meens of empiricel conirols on a balance, Scand. J.
Psychol., 1961, 2, Pp. 85-87. .

3 J. Smedslund, The acquisition of transitivity of weight in five-
to-seven y: old children. J. genet. Psychol., 1963, 102, Pp. 245-255.

4 J/Smedslund, The acquisition of conservation of substance and
weight in children., VI, Practice on continucus vs. discontinuous
meterial situations without external reinforcement. Scand. J. Psychol.,
1961, 2, Pp: 203~210. -
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Wohlwill end Lowel

used four experimentel conditions to induce
conservation. They found results that were unexpected in that the .
control group and the one trained on an eddition and subtraction ‘
method shoved greater gains 't;han those w}lose treining procedures

‘ vere based on reinforcement‘ 2nd counting. Wallach and Sprcvtt2
trained children between the ages of six and seven years. It was

found that the experimental group reacted t'o and expleined conser-
A%

vation probleas much better than the control group.

'

Summery

Despite mach variation in methodology, and in the cultural sets
tings of the stndies discussed, there is considerable comsistency of
findings supperting certein features of Pieget's theories. The
sequences, more then the timing of the steges described by Piaget,
have received almost 'u.;m.nimous confirmstion. Correlations of
various Pieget”’s tasks with other existing measures of mental
ebilities are reported to be posif;:i.ve but o_f.‘ten low. Explanations
offered, as Almy and associetes3 comzent, refer tq the fact that
Pigget's theory is based on a different concept of intelligence firom

those underlying the usuel tests of mental abilities.

17, F. Wohlwill & R, C. lowe, Experimentel enalysis of the
conservetion of number. Child Develpm., 1962, 33, Pp. 153- -169.

se Wallech & R. L, Sprott, Inducing number conservation in
ch:.ld.ren. Child Develpm., 1964, 35, Pp. 1057-1071.

3 Milife Almy, E,-Chittenden & P. Miller, Young children's
thinking: studies of some aspects of Pieget's theory. New Yor)u
Teachers Cone;;e Pre.,s, Teachers College, Columbia Univer. , 19
Pp. 38-39. .
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The role of experience has not yet been adequately assessed. 7

Pia.getl himself only indicates that experience is important in the

development of thinking, but offers no further clarifications. Ap-

proaches that induce cognitive conflicts, and that offer direct specific

v training on the concepts seem to be fruitful, although more information '

is needed. Comparative end training studies may yet throw some light
on the kind of stimulation that aids transition from one Tevel of
thovght to another; Such information would be useful in planning the
education of young children.lll'he content of the mlrric\;lum, the timing
of concepts teught to the children, end the method of presenting the

informetion are some of the areas that could be effected.

The Present Study

P.{Qget has asserted thet conservation of number and th; logical
ebilities of seriation, ordinetion and clessification develop simul-
taneously in the child. The development of number is regerded as’‘en
aspect of the development of logical thinking. The important factor,
for Pieget, is the change in mental structures; so that, at about the
sge of seven years, a child approaches problens of conservation, h
serial ordering, and classificetion in a similer manner. His ev;ldence
had not been based on e single administration of tesks imvolving all
of theseéz/once;:ts , but on comperisons of seperate investigations

regardifig the development of each concept. The present study, anmong

. '
1jesn Piaget, Development and lemrning. In Richard E. Ripple &
Verne N. Rockcastle (Eds.), Pisget rediscovered: a report of the con-
ference on doghitive studles and curriculun development. Ithace, N. Y.:
School of Educ., Cornell Univer., Merchn, 198%. Pp. 7-20.

S
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dther things, investigeted the validity of Piaget's contention regerd-
ing the concurrent development of these abi]_-ities.

Also, the study investigated the relationship of children's
ab'ility to understand number to other factors which might shed light
on certain educational probleﬁs in Niéeria. Past research hed shown
thet certain cognitive abilities develop slowly in non-western cultures.
Since Nigerien children are at dif‘i‘erent sta}_;es of exposure to modern-
izing influences at home and in school, enother aim of the study was
to exemine the development offcgnse.rvation and oth-er abiﬁties in
different groups of Nigerien children.

Chiléren brought up under more modern conditions were compered

- with those reared in the more traditionzl homes. Although the study

was conducted in an urben environment, there are pockets of very
traditional areas in the sprawling, native city of Ibadan, The per-
formances of girls and boys, who are brou.ght: up somevwhat differently,
vere also compared.

This study, then, attempted to provide information not only on
the. velidity of Pieget's methods for Nigerian school children, but
also on the relationship of number concepts to other factors, sm:b\
as intelligence, the nature of the subjects' experiences at ho.n;e énd
in school, and sex. A brief deseription outlining the differences in
the type:}/f experiences provided in different homes and schools of

these Niderian children, is given in the following chapter. -

Questions for Imrest:'xna.t’ion

Ed

1. Do conservation of ‘ber 2nd the logical operations of classifica-
tion, serietion and crdination occur simulteneously in children?

2, Is mental ability, as measured By the Goodenough-Harris Dreving



Do differences exist between boys' and girls' performances on

Test correlated to understending of number?

~
Is ability to understand number releted to the type of bome
from which the children come, as measured by the educational
level ond occupational status of the mother?

tasks involving number?

~

a

28

-



29
IX--METHODS AND PROCEDURES

An interview schedule was constructed, based on Piaget's tasks, to
investigate the guestions stated in the previous chapter. Certain con-
siderations influenced the choice of tasks anq other materials used in
the study. ?‘he interview vas administered indi\ii-:‘_ual_ly to children of
about six to about‘ eight years of age. The selection of tasks and other
measures, their administration anﬂbhe nethods of categorizﬁg the data
ore described in this chapter. However, before these are described, =
short outline of the Hiéerian scl;oal system is given for background
information and for reference in & leter discussion of the relevaunce
of Piaget's theories to the Nigerien situation.

The Nigerian Educational System

The Nigerian school system was established 'by the British admin-
istrators end it is, thus, modelled on the British pattern. Each of
_the five regions of Nigeria has modified the system to -suit its needs

" but, on the whole, the pattern remains the seme. Whenever these o

modificetions are described, examples will be taken largely from the ’
system in the Western Region of Nigeris, where this study was conducted.
Primzry Education

The maig pm'posir.:f primary education in Nigeria today are to
raise the liter&c;; level in the cc;untry and to prepare pupils rm'
entrance to secondery school'i. The courses vary in length from six

to eight years. In the Western Reglon, the children are admitted at
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about the ege of six years snd are-tffered a six year course, culmi-

nating in the award of a primary school leaving certificate.. A single
teacher is responsible for instruction in subjects such as arithmetic,
English, rural science, music or singing, ‘history, geography and ert
in her cless. The syllsbuses, which most primary schools use, are

supplied by the Ministries of Education.

Secondary Fducation

There are different types of secondary schools. The secondary
grammar schools, to which most prQary school children aspi:t;,, provide
five to seven year courses with e strong academic bias. These lead to
the West African SchoolA Certificate and the Higher School Certificate. .
The secondary commercial and modern schools provide courses with

vocetional end practical subjects.

Teacher Training

There are a variety of teacher training courses leading to the

Teachers Elementary Certificate (Grade _lll), Tezchers Higher Elementary
Certificate (Grade 11), and the Grade 1 certificstes with other equi-
errzalents. In the Western Region, students who have spex;t two years in\
secondary modern schools, are qualified to undertake a2 course lasting
for tyc years in order to become Grede 111 teachers. If such teachers

extend their cgurses for an additional two yeer period, they cen
obtain Grade certificetes. Teachers trained to the Grades 11 and
111 levels are qualified to teach meinly in the primary schools.
Suité.b]y qualified teachers with edequote experience may i‘et\um"
to universities or adva.nced‘ \geachar training institutions for special

courses. They are awerded certificates which ave equivelent to Grade
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IS
One certificetes., There zre also graduzte teachers with college de-
grees, some of whom possess edditionel professional gqualifications.

The Grode One teachers, usually, are not expected to teach in primary

schools, although some of them head these schools.

Higher Education

There are universities and other institutions of higher learning
which offer courses in varied fields. Suitebly qu:L!_'lfied students from
secondary grammer schools or with» omparable backgrounds are admitted
elthough many Nigerian students still sttend colleges end universities

overseas. The graduates enter governrent services or teech in second-

ary schools.

ownership of Schools

Schools are owned by the different regional governments and "vol-

"

untary agencies” such as missionary groups, local organizations and
individuel proprietors, Goverhments meke 5rahts to the voluntary
agency schools and, thus, have some measure of control cn the content

..of the curriculum, _especially, since they provide syllebuses and help
to organize the external examinations. A big difference between
government and voiuntax—y agency schools is in the amcunt of fees
charged. For instance, since the privete elementery schools have good
teechers, mod / n equipment and other facilities, higE fees are levied.
Such fees limit enrolment to those children whose parents are reasob-
ably educated and earn high incomes.

As will be seen later, many of the children who come from modern

homes attend these privete schools, and those from the "treditionmal"

group attend the free schools. The seven schools selected, had many

=
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observable differences in tht facilities, physical space, educationel

level of the teechers and teaching egquipment.

Construction of the Interview Schedule

Piaget's clinicel method of interviewing, described in Tﬁe‘

Iy
child's. conception of the world, T has not been edopted by other

investigators. For Piaget, the c:linical nmethod of interviewing is
one in vhich the investigators' subseguent questions depend on the
responses of the child. The iny’qstigator is free to follow any
intéx-esting leads and to vary the form of questicning if it is felt
that the child does ndt understand. In short, the child determines
thé pature of the questions he is being asked since the interest
is in the child's approach to the problems thaet ere posed., This

. type of int§rview deyendi, ‘o a large extent, on the skill of the

interrogator and camparisons of children's responses, particularly

o

in a small study as this one, are difficult.
Other investigators who have underteken studies based on

.Pleget's reseerches have adopted three types of intexjview methods

2’3

successfully. Some have used nonverbal methods, some have -

1 Jean Piaget, The child's conception of the world. New Yorks
Harcourt, Brace, 1929. Pp. 1-32.

2 J. F{ Wohlwill, A study of the development of number concepts
by scalogran analysis. J. genet. Psychol., 1980, 97, 345-377.

3 M., D. S. Braine, The ontogeny of certain logical operations:
Piaget's formulation examined by ndnverbal methods, Psychol. Monogr.,
1959, 73, No. 5 (Whole No: 475). ]

~
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given either standnrdized, individual interviews ,l or group tests. 23
A standardized individuel intervicw was selecved for this study to
allow for comparability Iroa onc cnild's imterview to another. More-
over, the children's reoctions during the interview were recorded.

Piaget has stressed that 2 single response does not accurately
indicate the level of the child's thinking enc must oe interpreted
with caubion. His clinieal method proves -Turther and allows the
child sufficient opportunities to ’exprcss waat he really undersiands.
The standordized interview method los‘c‘s sucn flexibility so some
researchers have included procedures vhich ensure thet the child
understands the task or the question posed.

In this study, two such procedures were adopted. Orientation
sessions were included to give the childven practice with importaﬁt
vords and ideag uscd in eac:}}_ of the threc parts of the interview,
These sections consisted of co}\servatior., seriation and classification
tasks. Morcover, important vess questions were reparased or repeated.

The final tasks were :elccted after two pilot studies, the first
with 15 American children in 2 day care cenuer, and the second with
18 Nigerian children ages five to eight years in Ibadaen. .In

- ~
selecting the tasks, there was considerction of the types of proolens

1 p, ¢, Dodwell, Children's wnderstanding of number and related

concepts. Cenad/ J. Psychiol., 1960, 14, 191-205.

2 V. H. Kifwy, Tne development of scientific concepts in children.
Brit. J. cduc. Psyenol., 19561, 31, Pp. 1-20. -

3 Jean M. Deutsche, The develovnent of chiléren's concewts of
cougal relations. Minneapolis: Uriv. of iionesota Press, 1937.

N N
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that wcuid serve equally well at the diff'erent age levels and e
for different groups of children. Thus, each section contained
tosks presenting "siinpler situations,” according to Piasget, and

some more complex experiments.

The interview schedule was trms.hted independently by two
Yorubs lecturers of the University of Ibasden and then, another
coordineted the translations. The final Yorubes edit_ion was commented
on by & headmistress of an elementary school and the assistant in
this study, who had worked as an inter}:ieter previously. The
interview schedule is réproduced in Appendix A, and only & brief

description of tasks and their sources are given below.

Conservation

1 najor

The tests for conservation were drewn from Plaget's
vork on the .;ievelopment of number concepts. In an initial oriente-
tion sessicn, the subjects vere requested to compare two rows of
block; that were obviously unequal in number. They were encouraged
+to mzke the numbers in the two rows ea_ual.» By teking or adding
one ox two blocks to alternete rows, the interviewer tried to get
the subjects familiar with the use of "seme" end "more." Also,
the sub;]ects‘ were introduced to the non-suggestive question "what
about now?" thet was used in later parts of the interview,

Task A: The blocks in the inferviewer's row were bunched and the

child vas questiofied about the numerical e‘g,u.ivalence of the two rows

) Jean Piaget » The child's conception of number, London,
Routledge & Kegan Paul Ltd. 1952,

N -
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of blocks. &n alternative form of the question was asked i.f.there
was no response, Finally, the child was asked “wh:y‘\ do you think s02"
'i‘ask B: This test was set up in the same mnne:} as the preceding '
one but the questions were asked after the blocks in the child's
row were spread out.

Tagk C: There was en irregular pattern of eight blocks and the
subjects were asked to take en equivalent number of bloc;ks as in

the model. Then, r.,hey were requested to describe their procedure.
i;ak D: After counting 2 set of 10 cup§} the children were encouraged
t@haﬂge each cup for a8 penny. E£eeds were used to r?::present
pennies. They were asked before and after the exchange for the

carding) value of the set of cups. The final question was "how do

you know?"

Seriation and Ordination

The orientation section was designed to give the children practice
in arrenging objects in order of mag;zitude. The subjects were given
five "houses" and asked to arrange them according to size, and
assiétx;nce was given vhen children peeded it. A descriptiozf of
serigtion by size differences can be found in Plaget's 1 mccounts.
Task A: Each subject was presented with seven "houses,” which he
was requested to ar7ange according to their sizes.

Tagk B: The same interview tgchniques employed in A were used. The
subjects were required to seriete two sets of objects, dolls and

bean degs, such that the tallest ‘doll was placed in s correspording

~
1 Jean Plaget & Burbel Inhelder, Le dévelopoement des guantités
chez l'enfant. Neuchiitel: Delachaux et Niestlé, 1Ghl. p. 222.
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position with the biggest bean bag. A simple story, based on a
sight femilder to children, was built round the tadk. The dolls
vere described as traders and they were carrying their merchandise,
or bean bags, ‘to be sold in a market.

Task C: H-aying arranged the traders-and their wares, the subjects
were asked a series of questions based on the arrangement. The
questions were designed to investigate the subjects*t understsnding
of the numerical order they assigned the objects when they counted
previously. The crucial question wagjesked whed the density of the
rov of bean bags was increased, so that there was no longer an easlly
percepi:ible one~to-one correspondence between the rows. The subjects
were asked to identify the trade:; who was to carry the third bag of
'bt.:ans. This task was slso based on Piéget's 1 descriptions.

. . \

Classification
Again, there was an orientation section that wes designed to
introduce the children to the acti:vity of grouping. Besides,
attention was drawn to the materiel with which the objects were
made'vsince some of the later guestions referred to this. ‘The first
task consisted of sorting a collection of enimals and then explaining
the criterion for grouping. The second task, B, tested their under-

standing of part-vhole relationships. Pieget's 2

experiments using
brown and white wboden beads formed the basis of this inclusive

relations task.

X Jean Pieget, The child's conception of number. Loadon:
Routledge & Kegan Paul Ltd., 1952 Ca. V.

2 Jean Piaget, The child's conception of number. London:
Routledge & Kegan Paul Ltd., 1952. ch,-V11.



List of Tasks

A list of tasks described is included and will be Teferred to in

later discussions.

5

Conservation

. Task A tested the sbility to conserve efter one of two numericelly

.

equivalent rows of blocks had been bunched.

Task B was a test of the ability to conserve after one of .two
numerically equivalent rows of blocks had been spread out.

Task C involved the ebility to conserve the number éontained in an
irreguler arrangement of blocks.

Tesk D tested the ability to conserve after counting and exchange. ’

Seriat! ion and Ordinetion

Task A ves & test of the ability to arrenge a set of objects in an
order of megnitude.

Task B involved the ability to a.rre_'nge and match two rows of objects
according to size.

Task C tested the "understa.nding of numericel positions essigned to

the objects arranged in B.

g Clossification

Tesk A involved fthe sorting of objects.

Task B was a test of part-whole relationship.

31
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Order of Presentation '
The tasks were presented in the same order to all subjects. The
interview started with the conservation problems A and B, followed by
.
C and D. The seristion tasks were next presented and the classification
prabiems ended the interview. This errangement was meinteined so that a

non-verbal section, seriation and ordination, separated the two verbal

.. parts of the test on comservation and clzssificéticn.
% -

Supplementary Materials
SUpDiemencery saveries

The Goodenough-Hexrris Drawing Test was administered to all the
children to obbtain an a;segsment of their intellectual maturity. The
Drav-a-lMan Test was selected because it has been used in many different
cultures and is regerded as r(;latively "culture free." Also, being &
non-verhel test, it is conveniently used with a group of children who
mey not be able to read. It provided the only assessment of mental
maturity since no intelligence test_s are edministered to Nigerian
school children.

" A personal dete sheet (see Appendix C) was used to' collect broad

: ~
and general informetion about the lenguage, pley materials, and type

of home from which esch subject came.

Administrstion of the Interview snd Other Materizls

All intérviews vere copducted in Yoruba by an assistant trained by
the investigator. The investigator was present at all interviews.and /
recorded the responses on record sheets (see Appendix B). The transla-

tion into English was mostly\ﬁone simultaneously with the recording but,
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in some cases, where the lenguage was involved, the recording was taken
ina phcnetlc shorthand and the translation discussed shortly after the
interview. The average length of the interview es 20 minutes.

As much as possible, the interviews vere rotated emong schools so
that child.ren from different schools>were intervieved in one week, In-
terviews were conducted in an empty room within the school premises or
in the libreries, where such'facilities existed, A list of pupils %o

be interviewed was given to the heads of the schools before the date

. g
of the interview so that theﬁgh_i}_dr_e_n,, according to one head-mistress,

"will e encouraged to come to school on thet day.” -~
Personal d’a:ta. sheets were filled out before the final selection of
the sample, The investigator, téachers and perents end the children
themselveshassisted in fi11ing those forms. ;
The Goodenough-Harris Drawing Test was administered to all the
children who had been interviewed in each school. 'i-'hey tock the test
either in an\?empty classroom or the school librery in an averege group

of ebout 19 children. However, in two of the schools for the modern

) groui: of children, only eight and six children respectively took thé

test, ]

Subjects

Selection of Scl

The subjects were selected from schools in the) Tbadan area.

Schools vere classified according to whether they were private end sazv-

ed the more mdern sectors of the community, Type C; whether they served
.

nixed populations of modern and treditional groups, Type B; and whether

the pupils were mostly from the traditionel ereas of the city, Type A.

-



. ko

The private schools, whose pupils were mostly from modern homes,
are fee-paying, have good teachers and many of the facilities of 2
modern elementary school. English is the languagé of instruction in
all the classes since these schools tend to be samewhet internetional in
composition both at the pupil and staff levels. As such, there@sﬂ some
difficulty in obtaining the required number of c}:ild:;n who spoke Yoruba
fluentiy 2s their mother tongue. For this re;xson, samples were taken
from three schools instead of two as originally planned. .

Two Type B schools were randomly selazted from 2 list of all t};e
elementery schcols in this category.- English end Yoruba are the leng-
ueges of instruction in the lower gredes but with English replacing
Yoruba altogether in the higher grades. Two difficulties arose in the
course of selscting subjects from these schools. There were children
who "spoke Yorul?a fluently but who;g rather tongue was not Yoruba. In
order to avoid complications, such children were excluded from the
sample. The other problem was that some of the children in one of the
Type B schools, were boerders. As much as possible, an equal number of
boarders :from treditionel and modern groups were included.

The third group of schools, which served the traditional homes,
used Yoruba end English es the media of instruction but in the lower
grades, Yoruba wzs almost exclusively used. A comprehensive list of
the schools was obtaiml:d from the Institute of Education. The names of
all these schodls weré written on s‘lips of paper, mixed in a bag, and

two schools were randomly picked out,
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Selection of Subjects

Background information wes provided by the personal data sheets
alreedy mentioned. Personal data sh@s were filled c_ut for all Yoruba
children in the Type C and Type B schools. chevér, every nth child
was selected in the three lowest classes of the Type A schools and
background date were collected about them. The final selection of
subjects was rendamly done except in two schools with modern children,
In these schools, the number of children who qualified on the basis of
the lenguage requirement and whose parefgs allowed them to pmicipste,
wes small.

The subjects were 110 bdys and girls frn;n the first three classes
of the elementary scbcols., The age range was from about sixvyea.rs to
about eight years. . It was ditfficult to obtein the exect ages of the
children since many of the birth§'were not recorded but were calculate.d
in terms of local or family historicel evemts. However, the teachers
assured the investigator that in accepting the chi].d;ren for school en-
rollment, there was an attempt to select children to stert class one at
a‘bogtdage six, even though there were few exceptions. Therefore,
children who were about six years of age were expected to be in class
ane, those who were about seven years old in class two, and the eight
year old children in class three. Thus, in this study, the égea were
regarded as rough ejtimates. However, it was possible to obtein exact
ages for the childfen attending Ty;a'e C schools. A distribution of sube

Jects, their ages and schools ere shown in Table 1. The eges of 13

‘children did not correspond with their expected clesses. One six year b

old child was in cless two; five ¢thildren in the seven year old group

were in cless one, vhile two others were in class three. Among the
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eight year old children, three were in class two and two others in
class four.

There were 55 children from "modern” homes W':H:h an average Drav-a-
Men inteuigenée score of 100_.25 end a standard d-evia.tion of 18.27. The
tern “modern® was used to describe homes in which the mother had re-
celved, at least, twelve years of formal ,;;z:hmuling.l They had ample
Play meterials both in school and at home. At home, they are reported
to possess such pley materials as do]zls, balls, mechanical and educa-
tional toys. They tended to live in relatively uncrowded homes with a
median number of seven adults including house help. About 91 percent
of them were working in hospitals, schools, government offices and other
institutions at the time of the study. ‘Only ebout three percent of these
mothers were engeged in their own private businesses. Usually monogamy
was practiced in the zodern families.

There were also 55 children from “traditionzl” homes, or homes in
which the children's mothers hed n.ot more than two years of formal
schooling. The everage Draw-a-Mean intelligence score for this group
was*‘é3.08 with a standard deviation of 1%.16., The children were r:;- -
ported to have a fewer variety of play materials, at school and in the
homes. Balls, bean bags, mats and old tyres were some of the play
materials, and 20 percent are reported to have "nothing" to pley with

at home. At leagt 15 adults lived in the children's homes,

1 Mothers' education was used because, in the early yeers, the [ ,
children's training is mostly supervised by mothers ond, in most cases, |
the fathers are usually more educatfd than the mothers.,

N .
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Home and School Background, Age and IQ of Subjects

Table 1 €

b3

7 .
Boys Girls Total Estimated Mean
Age in ponths

D-A-M Iq

Mean

s.D.

Type A S(:hool:L

Class I 6
.

Class II \6

Class IIT 6

Type B School

Cless T 5
Cless IT -3
Class IIL 3
Total 29
. \
Type B School
Class I LY
Class II L
Class IIT 3

Type C School

Class* y
/ ¢

6

Total ~ . 27

5

28

Children From Traditional Homes

RSk B

-

55

72
84
96

12

96

.3

83.2
81.3

89.7
88.3
g0.2

Children From Modern Homes

8
7
7

9
13
11
55

72
84
96

75.3
84
94.9

89.1
gh.2
97.3

10k.6
110.8
108.1

T7.47
8.92
12,57

15.75
17.66
18.52

8.60

17.31
~

2&.39_

13.73
17.94
12.50

,1 Type A Séhoo'l - public;\predommantly for treditional group.

Type B School - mixed; for modern and traditional group.
Type C School - private; predomirently for modern group.

* Age did not alveys correspond with cless.



vhich sometimes refers o compounés. Polypamous marriages ere
prevalent and the first wife is usuzlly regerded as the mother of
2ll the children in the compound. About 87 percent of the mothers
of these children, most of whom are illiterzte, engege in petty
trading. Hou;zver, e modicum of pidgin English is spoken by some
parents. Only zbout two percent were employed in institutions,

the others were housewives.

Catezorizetion of Responses
X

Responses to each of the nine tesks in {‘4’1& interview were
classified into four catégories, three of which were bzsed on
Pisget's preopersticnel, transitional end operational stages. A
fourth cetegory of “insufficient evidence" was used for those
whose records showved unclear, scanty information. Each task wes
scored seperately, Criteria for scoring ere outlined in Appendix D.

To determine the relizbility of judgments based on criteria,

a random selection of twenty protocol.s were scored independently
by/the investigator and a gradvate student in psychology. The
student had had previous experience with the use of scoring criteria
based on Piaget's work. The overall inter-scorer reliability was
94,6 percent ranging from 90 percent in the conservation tasks to
100 percent iylhe ordination task.

-



III--RESULTS AWD CONCLUSIONS
~

The first steps in The anelysis of the deta involved clessifying
the responses of the children on each ‘of the nine subtests into four
categories. For the conservation section, the responses were categor-
ized &s definitely conserving; partially conserving; definitely not
conserving; insufficient evidence. The respenses on the other two
pa‘t; of the test were similerly cate!u’é-ized. Separate contingen;:'y
tables were next made for the modern and traditional groups of
children on each part of the test.

It was evident that there were fewer freguencies in some of the
categories. The category of "insufficient evidence" wes ccnb:‘u_:led with
fhet for unsuccessful performers, par£iCquly since, in most cases, ‘
their responses in other parts of the interview did not represent a
higher level of performence. The transitionzl group also presented &
problem., In some sections of the analyses, the trensitional growp wes
comhiried with the unsuccessful or intuitive group. Thus, in contrest-
ing elearly operational with intuitive responses, it was felt thet
the child who demonstrated e partial end inconsistent understanding
of & conservetion, 2 seriation or a classification p;'cblem, should be
grouped with h.is un/successml‘ counterpart. Piaget thinks that the
children in the Zansitional stege are still intuitive in their epproach
to problems. In other parts of the analyses, the partielly operational_ v
responses of the transitional group were considered in reletion to -

their total performance in the tests.

-
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Task Difficulty

It was apparent from these preliminery investigctions that some of
the tasks were uniformly difficult for both groups of children. Teables
2e and 2b show the performence of modern and traditional groups of
c':}.xild.ren on each task in the conservation section. The reletionship be-
tveen two tasks sre exemined at a time.. Forty-eilght children in tHe
modern group were able to perform the task involving conser\;aticn after
coux;ting and exchange (task D); onl‘y}zl and 17 were able to perform
tasks A and B respectively. These were problems requiring conservation
of the number of blocks in two rows through two rearrangements. In the
second table, it can be seen that the treditional subjects manifest the
szme trend of pevformance. Forty-five of the traditional children could
perform task D whereas only 1l and eight were zble to handle tasks-A
and B respectively. -

The contingency tables for the other two ports invelving seriation
and clessification abilities are'in-AppenEb( E (Tables 14-16). The
trend of perforzmance for t};e two groups of subjects is also similar.
The problem of seriating cne row of objects wag easier tl;en serietion
of two rous of metched objects (task B). The ordinetion problem wes-
the most difficult. This task tested the ability of the subjects to
maintain & numerjcel order cnce the objects were serieted. In the
classification gection, the sorting task (task A), was much easier
than the problen on pert-vhole relationships (tesk B).

Although the tasks were Selected beceuse they vere considered

suiteble for use with difi‘eren{ 2ge groups, some of these tasks merely

repr ted simpler situations. 1In 2 discussion of sicpler procedures
vhich were introduced invo his experiments on the equivelence of sets,



Teble 2a

Conservation Abilities Revealed by Children Reared
in Modern Hames

b7

Perforrance on task* Conserving on C

Conserving on D 21

Tot conséfving on b 3

Totel 2k
Conserving on A

Conserving on D 20 n

Not conserving on' D, 1

Total ) 21

Conserving on B

Conserving on D h1
ot conserving on D ~ 3
Total 17

Conserving on A

Conserving on C 13
Kot conserving on C 8
Totel 21

Conserving on B

Conserving on C 10

HNot conserving 024 c T

Total - 7
- .

Conserving on B

Conserving on A 12
Hot conserving on A \5
Totel 17

Yot conserving on €
27
4
3

Hot conserving on A
28

’

6
34

ot conserving on B ’

k.
y
38
Tiot conserving on A
17
7
3%
lot conserving on B
i
19
38
Not conserving on B
9
29
38

Total
48

55
Total

35
Total

25
535
Total
[
26
55

34
55

* Sece list of tasks on page 37.



Teble 2b

Conservaiion Abilities Revealed by Children Reared
in Treditional icmes

Ferformance on task* Conserving on ¢ ot .conserving on C Total

Conserving on D 27 18 . ks
‘Mot conserving on D 1 9 10
Total 28 - 27 55

Conserving on A Kot conserving on A Total
~ L

Conserving on D 105 35 ks
Tiot conserving on D 1 9 10

Total ) 11 Ly 55

Conserving on B Not conserving on B Totel

Conserving on D 7 .38 45
Hlot conserving on D - 1 9 ’-10
Total 8 Ly 55

Conserving on A  liot conserving on A Total

Conserving on C 8 20 28
_ Not conserving on ¢ 3 2y 27
Total n by 55 O

Conserving on B Ilot conserving en B Total

Conserving on € 6 22 28
ot ccnservi7 cn € 2 25 27
Totel 8 ' by 55

. Cons?_rving on B lot conserving on B 'I‘pta.lv
Conserving on A' 5 6 ].1 ’
Hot conserving on A 3 41 i
Total 8. u7 55

* See list of tasks on pege 37.
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Piaget ergues that children do not necessarily show greater understend-
ing of the less complex experimental tasks, One procedure, the "one for
one exchange, does not in itself result in the notion of necessary
ecuvalence of exchanged sets. Before this result cen be achieved, one
for ;me exchange, like intuitive correspondence, must become operational,
i.e., it must be gresped as & reversible system of displacements and re-
lations."l Also, “if the child has not yet reached a c;ertain level of
understending which characterizes the beginning of the third stage,
counting zloud has no effect on thq}uechanism of numerical thoi:ght."g
Similer conclusions ere mzde about simpler procedures on inclusive re-
Jlations experiments. On the basis of these conclusions, the uneven
difficulty levels found in the group of tasks used in this study, are
unexpected.

The graphic representat\ion of percent success of z2ll subjects on
ezch task is shown in Figure 1. Yhile 84.5 percent could perform the
conservation task D, only 4.5 percent of all subjects successfully

handled the inclusjve relations task (Part IIT - task B).

b Patterns of Performance

~

Each child's responses could be categ;)rized according to his pate-
tern of performance on the three parts of the interview since contin-
gency tables (2d, 2b ang 14-16 in Appendix E) showed that such an

analysis could’/be fruitful.

1 Jeen Piaget, The child's conception of number. London:
Routledge & Kegan Peul, 1952. p. 6l.

2 Jezn Piaaet', The childls conception of number. Londons
Routledne & Kegan Paul, 1952. p. 03.
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Figure 1

Difficulty Level of Each Number Task

Percent Success
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Conservation Seria.tmn Classification
&

Ordination

Conservation

In part one of the interview schedule, there was little difference
in the perfor: / ce of tasks A and B. These tested the subjects' ability
to conserve numericel equivglence of two rows of blocks through a
bunching and spreading out arrangement. Thus, tesks A and B have 't\:een
regarded as two aspects of one conservation situstion in the snalysisv
of the dota. ~

Four performence patterns are, therefore, possible: ro conservations

conservation after provoked correspondence (D only); comservation on



N
- (B, C and D).

-~
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C and D, and on the tosk of numerical equivelence of two rows of blocks

Serietion and Ordination

Each child's performance could be classified in one of four pat-
terns iﬁ this section. The first pat:tern was that of unsuccessful per-
formence on any of the tasks. Seriaticn of one row of cbjects by size
was the second pattern (A only), followed by the se‘riaticn of two rows .
of objects in addition to the one row seriation (A and B). The finel
pattern comprised successful performanie of A and B, and atteching

numerical order to the objects alveady seriated (4, B 2zd C).

Classification X

In the clessification section, there were only three patterns of
performance, These regresgnteg inability to clessify on any of the
tasks; ability to sort (A only); ability to perform the inelusive re-
lztions task in additionds correct sorting {A =nd B).

There were children vhose performances did not fit neatly into any
of these patterns. On the basiJs of tagk difficulty and median ege pér;
fox:m;'znce, two eriteria were adopted for regrouping these children.
Firstly, it was arguedv that if a child could successfully perform the
mest difficult task in a section, for exemple, the AB task in the con-
servation section,/thet child could also perform the casier tasks, \c\
end D, Also, as a second measure for reclassifying, the child's per-
formance was compared with the ;nedian performence of children of the
seme ege in his group. There \-:t‘are 1% such eases in the consexrvation
section, six in the seriation seéction, and four in the classification

seetion. There was complete sgreement among the judges in all but one
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of the ceses that were considered for reclassificetion.
Major Results

Conservation, Seriation and Classificetion Abilities

The first question that was rai:sed in tb.ié study concerned the
vaiidi‘fy of Plaget's iwpothesis that conservetion and other abilities
such as* seriation and classification develop concui'rently For Plaget,
conservation is a necessary condition f.‘or all "methematical th:mkmg
Therefore, if the child does not ccn@we, he is unlikely to sttain
other abilities thet meke a true understending of number possible.
Since number is the u.nion‘of asymmetrical relztions end classes, Piaget
argues thet ‘the dt-_;velcpment of number is actually enother a.si:ect of the
dev.elopment oi‘ logical thinking. Thus, the gbility to seriate, con-

“ serve and clessify are manifestations of the new thinking which evolves
in the child. This novel way of solving problems emerges at sbout age
seven end,v thus\, mekes possible the-handl;‘.ng of tasks involving mm-
bers and relati;:nship between numbers.

. ! sinece inspection of contingency tables-{Appendix E, Tables 17-20)
showed that the perfqrmnnce trend of the two groups of children was °*
similar, the modern and traditional groups were combined for this

analysis. Tables 3, 4, and 5 show the performence of ell children.

Conservetion ?.nd/Serietion

As indicated in Table 3, ‘Piaget's contention that conservation

-

end seriation al;ilities devel&p concurrently is only partially upheld. .

of the 11 child:;en who could no& perform any of the conservation tasks,

seven of them were also unable to cope with any of the serietion tasks.



Of the %0 who could perform 211 conservation tasks , only 1% could suc-
- ‘

ce.ssﬁlliy hendle 211 the seriation tasks. These numbers indicate that

= :‘ﬁhildren at & particular level of performonce in conservation tesks do
'
not attain the seme level in the seriation tesks. -~
i
: Teble 3

d—/// Rélationship of Conservation end Seriation and Ordinstion Abilities

N

. g/'Ser:zeticm‘(;;mi Ordination

Performance
. on Task¥ Nene A only A&B A, B&C Total
Conservation -
Hone 7 2 0 2 1
D only 6 - 8 10 3 27
C&D Yy 9 9 10 32
4B, C&D 2 10 wm s Lo
Total 19 29 33 . 29 10
h * See list of tasks on page 37. -

There is also some indicetion that once & certain minimum under-
stending of conservation is acquired, the seriation problems tend gen-
erally to be bgtter understood. Good performance on the conservation
tasks is invefsely releoted to poor performance on the seriation tasks.
0f the 27 who could pcrfoxﬁ th.e easiest conservation 1';ask, only six

< could not perfor;n any seria;.icm task. Out of the 40 children who .
could successmm handle al& thé conse.ryation tasks, only two could

" not perform any of the seriation tasks,



Serietion and Classification
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S .
The reletionship between seriation end clessification is less clear.

Of the total number of 91 children who could perform at leest one task

in the seriation and ordination section, 67 of these could perform at

least one of the classification tasks.l But only five of these children

could perform the inclusive reletions task in clessification sectiom. -

Undoubtedly, the ability to seriate does mot develop side by side with

the ability to understand class inclusion.

' e
Table &4
Relationship of Seriation and Ordination and
Classification Abilities
Seriation and Ordination
Performence
on task* Nene A only A&3B A, B&C Total
Classification o~
None 13 15 / 5 10- 43
A only 6 12 26 18 € O
A%B 0 2 2 1 5
Total 19 29 33 19 Eay

b

* Bee ltil of tasks on pege 37.

1 The total frequencies in all categories other than "None™ have -

been combined for.the serinthn and classification sections.
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Conservation and Classification:

Ny i R .
Table 5 examines the relationship between conservation and class-
ification abilities. Here too, ability to conserye is related generally

to ability to handle some classification problems.

Table 5
Relationship of Conservation and

Clessificetion Abilities

LE} -
Classification

Perforrmance . .
on task* None . A only ALZB Totel
Conservation
None g 2 [+] . n
D only 9 I Y ' 27
cap . 10 20 2 : 32
AB, C&D 15 23 2 %0

’ Total 43 62 5 10
] ~

* See list of tesks on page 37.

Summary:

The results shown in these tables su'ggest that the new orientation
in thinking which manifests itself in the attainment of conservationm,
also affects x£ ability to lform series and classes., But, the relation-

ship is not as neat as Pisget hypothesizes,
Kumber Concept end Intelligence
~
The next question was concerred with the extent tc which children

who were able to understand the number tasks were intellectuelly mature.
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'mé Goodenough-Harris Drawing Test was used to assess the in_tellectua.l.
meturity of-the subjects.

A preiiminary inspection of the data shov;ed no linear relationship
'between' the two measures. The performance of the children was then
scaled on the basis of patterns already descrided. The range of the
scale was from b, 0, O representing no success in any task to & perfect
performance of 3, 3, 2. Scme of the categories which had larger fre-
quencies formed the basis of the five groups that were developed. For A
instence, there were ten children, whﬁcould perform all of the con-
servat.ion tasks, all tasks in the seriation section, and the sorting
task of the classification -section (3, 3, 1). These ten children form-
ed the nucleus of Group E. When credit was given for the tasks on which
subjects were partially successful, and the difficulty level of each
task was. considered, it was posuble to cbtain a Group E thet was
fairly homogeneous in performance level, All the groups were formed in
the manner described out of a total of six lerge clusters with fre-
guencies ranging from ni;':e to 12. Table 6 shows the number of children
in ea]ch of the five groups; the {ypical total performance of each group
of‘éhildren on the number tests and, mentzl age on the Gou.denoush-ﬁsrris ~
Drawing Test.

According to the results in Table 6, intelligence, as measured by
the Draw-a-Man Tesgt does not correspond highly with performance on the
nurber tests. ;z:e sre, however, some interesting relationships of &
general nature. A minimum mentel age is required for successml per-
formence on any of the tasks, ;;Dssibly, to understand instructions.
The;eai‘tei‘, the relationship be{ween the degree of intenec'tual ne-

turity and performance on number tasks is not precise. But, those
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that attained the highest level of performance also have the highest

mental age,
Table 6
Relationship Between Intellectuel Maturity
and Performence ox; the Number Tests
s
Description N Performance Mental ‘Age in Drawing Test
on tasks¥® ¥ s.D.
Group A 21 0,0,051,3,9 bh.gh 5.003
Group B 22 2,1,1;1,2,1 6.41 6.54
Group € 22 -2,2,132,3,1 6.87 6.98
Group D \20 3,1,0;3,2,1 6.59 6.75
Group B 20 3,3,133,3,2 7.63 7.79
Total 105t

N ~
* 0,0,0 represents no success on any conservation, seriation
and elassification tasks.

1,1,0 represents success on one conservation, one seriation
and no classification task....

-.." 3,3,2 represents success on three conservation, three sariation
and two classification taska., N

Performance of Modern and Traditional Groups

A question was raised concerning the differences in the develop-
ment of number cgncept between the children from modern and traditionsl
homes. The tables that are included in this section compare the per-
centage of children from those.two groups that fall into the different
patterns of performance on each part of the test. o
.

1 Intelligence scores could not be obtained for all subjects.
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Censervetion '

The children frem modern homes show unequivocal evidence of
superior performence on the conservatiqh tesks at all ege levels (Teble
v7). However, the difference in the level of performance tends to
decrease with age, For exarmple, oniy eight out of 17, sbout half of the
six yéar o0ld children from modern homes performed no task or the .
easiest conservation task, D, whereas more than tﬁree fourths, 15 out
of 19 of those from traditional homes could also perform, ot mqst,
the easiest conservation task. But:‘ Yy ege eight, 15 out of 18
children from modern homes and 14 out of 18 fram traditional homes

could perform, at least, both tesks ¢ and D,

Seriation and Ordination

Table 8 shows that the modern group of children elso performed
better than the traditional g;cup in the seristion tasks. The most
striking differences occurred in the six year old group. Of the tra- -
ditional group of children, 57.9 percent could not handle eny of the
ser:@aticn tasks ;Jhereas only 11.8 percent of their modern‘ counterperts

vere unable to perform any of the tasks successfully. -

Claessification

The differences on the classificetion tasks were not as apparent
as those on the gtker two sections of the interview schedule. (Teble 9).
The percent of/.c};ild.ren who could handle the inclusive reletions task in
the two greups was not only very smell but about the same. Moreover,
there was very 1itt.le difference in the perfornances of the eight ye.ar‘ ’
old group, The trend of perf‘oxéance w%s » therefore, slightly different

in this group of tesks. The traditfcnel children vere hendicepped et
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Table 7

Conservation Abilities Revealed by Children

Reared in Modern and Traditional Homes

Age-
About 6 About 7 About 8 Total

years years years

Task* 1

Modern Group

None

1
D only T
c&D 6
AB, C&D 3

Total 17

. a «
5.9 o 0.0 1 5.5 2 3.6
h1.2” k20,0 2 n.a 13 23.6
35.3 L 20.0 L ee.2 1% 25.5
17.6 12 60.0 1 6Ll 26 k7.3

100.0 20 100.0 18 99.9 55 . 100.0

Traditional Group

None 8
D only 7
C&D 2

AB, C&D 2

Totel 19

k2,1 1 55 ) 0.0 9 6.4
36.8 3 16.7 4 2.2 w és.u
10.5 5 0.0 7 3.9 18 327
10.5 5 37.8 7 38.9 i 25.5 _\

99.9 18 100.0 18  100.0 55 100.0

*Tesk D:

C:

A& Bt

Conservation after counting and provoked correspondence.

Conservation of the number of an irregular arrangement
of blocks. .

Conservation of the numericel equality of two rows of ”
blocks through two rearrengements.
D

>
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Serietion and Ordination Abilities Revealed by Children

Table 8

Reared in Modern and Traditionel Homes

Age -
About 6 About 7 about 8 Total
ygars years yeers
Taskt X % N % ¥4 N %
Modern Group Py
None 2 11.8 2 10.0 [} 0.0 L 7.3
A only 6 35.3 7 35.0 1 5.6 hL 25.5'
A&B 6 35.3 7 35.0 T 38.9 20 36.4
A, B&C 3 17.6 3 20.0 10 55.5 17 30.9
Totel 17 200.0 20 100.0 18 100.0 55  100.1
Traditional Group
Yone 1 57.9 o o22.2 [\ 0.0 15 27.3
A only 6 31.6 T 38.9 2 1.1 15 27.3
A& B o 0.0 L z2.2 9 500 13 23.6
A, B&C 2 10.5 3 16.7 7 38.9 12 21.8
Total 19 100.0 18 100.0 18 100.0 55  100.0
*Pask At e row seriastion.

B: Matched seriation.

Q

.

: Ordination of objects after matched seriatiom in B.. -
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Table 9
Classification Abilities Revealed by Children

Reared in Modern and Traditional Homes

Age
About 6 About 7 Avout 8 . Totel
Tyears years years
Task X % N % N % N %
4
Modern Group
None L 23.5 9 ° u5.0 5 27.8 18 32,7
A only 12 70.6 1l 55.0 11 61.1 34 61.8
AZB 1 5.9 o} 0.0 2 ?.l.l 3 5.5

Total 17 100,0 20 100.0 18  100.0 55 100.0

Traditg'.onal Group

None 1t 73.7 7  38.9 L 22.2 25 bs.s
A only 5 26.3 11 61.1 12 66.6 28 50.9
A&3B "o 0.0 [} 0.0 2 1.1 2 3.6,

Total 19  100.0 18 100.0 18 99.9 55 100.0

T

*Task A: Sorting ,and grouping of a collection of animals.

B: c1ass%dcaticn involving part-whole relationshipe.
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ge six years but manifested about the same level of performence at

eight yéars of age.

Surmary

The children from modern homes manifested an earlier‘ performance
of number tasks perticularly on the seriation préblems, but the tra-
ditional children tended to make up the disparity in performence at
about age eight. The traditional group of children showed least lag

.

in the classification section, i
Sex Differences

Question four was raised to exemine sex differences in the develop-
ment of number concept. It was essumed that differences in the up-
bripging of boys and girls in the culture pight have some effect un
the development of nu:ne;‘ical thinking, particularly es the girls, oore

often than the boys, assist the parents in petty trading.

ansewaticn .

The"bo;/s tended to be superior at sges six and seven yeers but the
girls performed better than the boys at ebout age eight yeers on these
conservation tasks (Table 10). )

The most striking differences occurred at ege seven years when a
majority of boys (94%.7%) could perform et least two of the conservetion

tasks and only 63.1 percent of the girls at this age cquld.ll

1 Percentaggs for categories C & D, and AB, C & D have been
combined. N



Sex Differences in the Performance of

Number Tasks--Conservation

Table 10

=)

B

Age -
About 6 About 7 About 8 Total
years yeers years
Task¥ N % N ¢ N % N %
Girls “ _
None 5 29.h 1 5.3 1 5.6 7 13.0
D only 5 29.4 6 316 3 16.7 14 25.9
C&D 6 35.3 5 26.3 3 16,7 b1 25.9
AB,C&D 1 5.9 7 36.8 11 6Ll 19 35.2
’ Total 17 100.0 19 T100.0 18 100.1 5k 100.0
Boys
Kone L 21.0 0 o-.o 0 0.0 L 7.1
D or31y 9 h7.b 1 5.3 3 6.7 13 23.2
C&D 3 15.8 8 k2.2 8 kb L 19 33.9
AB,C&D 3 15.8 10 52.6 7 38.9 20 35.7
Totel 19 100.0 15 100.0 18 100.0 56 99.9
/
*Task D: Conservation after counting and provoked correqundence.
C: Conservation of the number of an irreguler arrangement
of blocks. ‘ e
’ A& B:

Conservation of the numerical equelity of two rows of
blocks through twa rearrangements. .

!
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Seriation and Ordinetion
&)

* A'trend of performence similar to that observed in the conservetion
section 1s indiéated Ain Toble 11. The boys sterted with an adventage

and the girls performed just.as well &s the boys at age eight.

Classification N P
A comparison of the performances of boys.and girls on the classifi- ﬁ/
—~ A PR

cation tasks is shown in Table 12. In this section of the interview, the

boys did not maintain the high level of p?;formance described in the.two

<

previous parts. The girls are shown to be slightly superior ix:l all tesks,

N

Summary X ; . *
Interesting differences are observed in the performances of boys
aﬂd girls. These differences cannot be interpreted as significent
since the sample is sm;u gnd the differences are slight. At age
eight years, in this sample, the girls who sterted with a disadvantzge,
perform just as well as the boys except in the classificetion section

where they maintain a superior performance at gll ege levels.
Other Results

Age end the Development of Number Concepis

A further analysis was made of the relationship between chron=-
ological ege and the n'étai.nment of the ebilities of censervation,
seriation and ordina(/ion, and classification. Piaget indicates that

age seven is the cruciel asge at which the children in his Swiss sample

attain these concepts. Teble 13 shows unequivocelly thet these con-
cepts develop with increased ese; th\zs, the findings lend weight to

the maturational view of development.
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Table 11

Sex Differences in the Performance of

Humber Tesks--Seriation & Ordination

Age

: 77
About 6 About 7 About 8 Total
A years Yyears yea.x:s
‘.:l‘aEk* N % N % nN . 9, N q. ,
Girls .
None 7 hi.2 5 26.3 [} 0.0 12 22,2
4 only 6 35.3 6 316 2 1. i 25.9
Az3B 2 .18 5 26.3 7 388 b1 25.9
A, B&C 2 11.8 3 15.8 9  50.0 i 25.9
Total 17 100.1 19 100.0 18  100.0 Sk 99.9
Boys
Hone 6 31.6 1 5.3 [} . 0.0 7 ’12,.’5
A only 6 3.6 8 k2. 1 56 15 26.8
A&B L 21.0 6 316 8 hu.y 18 32.1
A, B&C 3 15.8 L 210 g 50.0 16 28.6
Totel 19 1090 19 100.0 18 200.0 56 100.0

*'.l'ask A: One row seriation.

B: Two rows matched seriation,

C: Ordering of objects after the matched seriation in B.



Table 12
Sex Differences in the Performance of Number

Tasks--Clessification

=5 -
About 6 fbout 7 About B}:' - Total
years yeers years .
Tes* N % N % N ¢ § %
Girls 4"}
Tone 7 w2 7 %8 3 167 17 3L5
A only 9 52,9 12 ) 63.2 12 6.6 B 6
A&B 1 5. 0 0.0 3 167 b 7.4
" potal 17  100.0 19 100.0 18 100.0 54  100.0
Boys i -
None 1 57.9 9 474 6 33.3 26 b6
A only 8 k2.1 10 s2.6 1 6Ll 29 518
A&B o 00 o 00 1 5.6 1 18
Potel 19 100.0 19 100.0 18 100.0 56  100.0

*Ta.sk A: Sorting and grouping of a collection of animals,

B: Classiyation involving part-whole relationships.



Age and Performance on Number Tesks

Teble 13

67

. Age
Ahout 6 ~  About 7 About 8 -+ Toted
) years yeers , years

Task N % K % N % N %
Conservai:ion R ’
None 9 250 1 26 WAL 2.8 1 - 100
D only 1k 38.9 7 ' 15!.14 - 6 .16.7 27 ~ 2&.5_
c&p 8 22,2 13" 3k.2 11 30.6 32 29.1
AB, C&D 5 13.9 17 Yy, 7 18 50.0 40 36.4

Totel 36 1200.0 38 99.9 36 200.1 10  100.0
Seri.ation & Ordination -
None 13 36.1 6 15.9 [¢] 0.0 19 17.3
A only 12 33.3 1k 36.8 3 8.k 29 264
A&B 6 -16.7 1 28.9 16 UL L 33 30.0
A, BEC 5 13.9 7 18 17 w7.2 29 264

Total 36 100.0 . 38 100.0 36 100.0 100  100.1
Classification 2'—; )
Nome 18 5/d.o 16 421 9 25.0 43 39.1
A only 17 472 22 57,9 23 63.9 62 56.4
A&B ! 28 o 00 kb 1.1 5 4.5

100.0 38 00,0 36 1000 110 100.0

Total 36
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In one of his publications, -Piagetl assfgns age levels to tasks.
According o Pieget, when 75 percent of the semple can successfully
co@lete & task, i't can be assumed that children of that age showld’
nornelly te &ble to perform thet ‘l;.ask. When that criterion is applied
to this study, it is evident that although c};ronolcgica.l ege is a
significent factor in the development of r:umber concepts, the Nigerian
subjects meet that criterion only in a few of the tesks. About 75
percent of the six ye.a.r old children, 97 percent of the seven and eight
year old children Ct':u.ld perforn the provokﬁ correspont}ence conserva--
tion'tesk. More than 75 percent of the subjects at ages seven and
eight yeu§ could parfornm the conservation task involving teking the
same number of blocks as in & given pattern. About the same proportion
of subjects in the seven and eight yeer old groups could also perform
.the one rov serietion task. When the two row seriation and the sorting
task in the clessification section s;re considered, only eight year old
subjects reach the criterion level, -

tost of the analyses in this study were based on patterns of per-
_formance, and when the overzll pettern is considered, at no age level,

do subjects reach the 75 percent criterion level,

Summary
The results presented in this chapter indicate that Plaget's

nmethods have been Succ%sﬁﬂly used in a different cultural setting.

g .

1 Jeen Pieget, The development of mental imagery. In Richard E.
Ripple & Verne N, Rockcastle (Eds.), Pisget rediscovered: o report of
the conference on cognitive studies and curriculum development. Ithaca:
School of Educ,, Cornell Univer., March, 1964. p. 31.

AN

Ve
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Chronological age and the nature of the home from which the ‘subjects
come heve been found to influence the development of number coricepts.
Slight sex differentes have been found to exist.; in the sempl;:. . Inte-
1ligence, as measured by the Goodenough-Harris Drewing Testbhas been-
found to have minimal relationship with the development of number
concepts,'measu:ed by tasks. of conservatioh, seristion, }:rdination
and classification, I‘Although thése abilities giapee: in some measure
“et sbout the same time, the relationship ;lslot as perfect and precise

as Pinget's thedky contends. i



~-EXPLANATIONS AND STRATEGIES OF THE CHILDREN
This chepter dest.(ribes differences in the approaches of groups of
children with special ettention to those factors thet misled them:
Also, an ettempt is méde to examine the main descriptive differences

in the modern and traditional groups of children.-

Intuitive and Oneratmnal Respénses

Piaget postu.'mtes thet there is & diffei&)ce in the approach of the
intuitive child, who is unsble to conserve, seriate znd classify, and a
child who thinks at an ope::ationaf level, The dntuitive child is global
in his approach, depends lergely on perceptual attributes of the an'angé-
ment and centers only on one aspect of the problem at a time, thus,
neglecting other informative cues. The operational child, vho can
conserve, seriate and classify, is not only less dependent on percep-
tua) properties of an array, but goes beyond the "givens" of the situ-
etion, anelyzes end synﬁhesizes different‘relutionships of & prdble_li.

on thg basis of this analysis by Pieget, the responses are being
deseribed &s.they progress from the global, perceptually based strat-
egy to the internalized, sy-nti:esiz:mg way of handling problems, The

discussion thet follows is based on such descriptions.

wlanatiohs /
The justifications given by the subjects in the conservation and

clessification sections support Pieget's general descriptions of the

differences in the approach of the intuitive and operational child.
N .

Many of the responses, both operational and intuitive, were percep-

tually based.

o



T

Comparisoh ei‘ the Poorest and Best Performers
To illustrate the differences in the approach of the intuitive end
operational groups of children, a compariscn of Groups A and E, de~
< scribed in the preceding cheapter, in the sectlon examining the relation-
ship of intelligence and number concepts, is ﬁndertaken. Group A showed
the least nannced and Group E the most advanded performence. There are

2) children in each group.

Conservaticn o a
Task A required that the subjects determine the numerical equiv-
alence of two sets of blocks after one row of blocks had been Vbu.nched.

* Three levels of: responses were considered. At = very intuitive
level, were some children who made no attempt to focus on aspects of
the problen thet the adult intended. Tlxei{ comments tended to be
irrelevant to the solution of the problem. '-They, for instance, just-
+ified numerical equality or inequality of the two rows of blocks be-
couse "they are both meny." These children also described the color of
objects ?!h;; 2 question was specifically directed towerds the number of
objects. Or; ;hhe }lhol‘é, responses were global end ebsolutely dominated
by perceptual factors. Sixteen children used such explanations, 15 of
which are in Group A, end only one in Group E.

At a more advanced level, responses wer: s5till perceptuel but
somewhet more specific ab}Z: aspects of the arrengement or action that
ettention was focused on. For instence, the children asserfed thnt". two
previously equi\-ralent sets of blocks which had been rearranged, were no
longer egual "bécause one is longer," or\still equal "because you only

pushed these together." When the children could describe two features
. -
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of the ;a.rrargcment, such as "one is long end the other (set of
block‘s«) is round," a higher level of thinking was not necesszrily
achieved becguse of inebility to coodinate the relationships ob-
served. Eleven children used the types of explanstions descri‘ned‘ Lo
in this parsgraph and they were ew)enly distributed between (;roups
A& end E,

Children, using a third strategy, could relate two or more aspects

of the problem, ‘Some of these children relat‘ed a vast and a present

"same," because

state, and asserted that the two sets of blocks were
they were cqual when you arranged-them before." One set of responses
compered sppearance and reelity, and still, encther went beyond the
situation; the children reslized thet scmé features of the objects,
for expmple, number, could not be altered by rearrangements. They,
therefore, insisted that "they are l;ea:h." Tney had, according to
Pieget, internalized and coordinated their obsarvaticns. Fifteen
children used e‘f.plamationi in this category, end all of them are in
Group E.
In Tn.zsk C, the children were required to take za equivalent
number of blocks as those contained in a given pattern, They were
then asked to describe their procedure.
Fhe children in Groyp E tcok the correct number of blocka, and
their desecriptions shoa/’l{p reliance on counting end numbers, Bighteen
of the 21 children described methods using numerical reasoning, .s,uch
as, "I took eight,” "I put two here, t'hxee and three to match the num- R
bers in your rows.” The other three c{ildren in this group copied the
pattern with a typical explanation, such as, "I arranged them like yours.”

Most of the poor performers tock en incorrect number of blocks,

Y
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and the_i-r de#cri;ptibns (‘Jf procedur-e and actual behévior provided clues
ab;ut what misled tHem. Only three children directly or by implica-
tion referred to the use Iof countihg and number to solve the problem:—”
Al the; othe._r children tried to copy the pattern. - Many of them ar-
;';nged bl_acks in-patterns completely different from the model. There
were semi-circular patterns, a circle with one block in the middle and .
single rows of blocks. Some ;f the children scattered the blocks
around without a.ny»' definite pattern. Their descriptions showed that
there was a2 reinferpretation of('the instruct‘iyn that the.interviewer
had given.” "I took all the othei“qnes," "3 added these ones to yours,"

"I took them out of the box® were-some of the descriptions.

Seriation

The children were reques,.ted to arrange houses, dolls end bean bags
according to their sizes. -~

The main difference between the two groups could be seen in the
methods employed Suring the comparisons of objects. Ten of the Group E
children carried out the comparisons mentally. Another ten children
compered two or three cbjects at a time. However, they compared A and ’
B and then related them to the next pair C and D. Sometimes, Aend B
were compared, next, B and C &nd so on. '

In the group of poor performers, only three of the 21 children
carried out the comperispns mentally. Ten of them combined the two-
at-a-time ccmparisons ¥ith other methods. They tended to compere A
and B, and later E and F without considering how the latter pair re-
lated to A and B, One of t.he children carefully compared two small

. o
besn begs, placed them before the larger dolls and indicated that she
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needed more of the small begs of beans to-continue her plecemen"ts_.'
Bight of the children did not bog\her to compere the objects in ar;'
observable menner and placed them in a random orde;r. Of these eight
children, only two_showed signs of not understanding the orientation

section. . ™

Class;it‘ication

Tesk A: This was e sorting task in vwhich the children were given
a collection of anf;mals and asked to group the}nlon the basis of "like=-
ness.® The main difference between the two groups was that the Group
£ children could select and meintain one criterion in the tas};. The
other children misinterpreted the instructions or else, they changed
very rapidly from one criterion to enother during the sorting.

Fiftieen of the 21 children in Group E gave reasons indicating that
the groups were constructed on the basi\s of shered characteristics.
Responses such 2s "there are ducks here, crocodiles, birds, and horses, ¥
*they ere four different animals" were given.

on the of.her hand, 13 out of the 21 children in Group A gave ex-
planations éh;.t showed they were not using any common attribute of .the
objects in grouping. The most frequent response was "so that they
(the animals) msy remain separete.” One of the children put 21l the
animals singly with the explanation that they were all meaty.”

Another hfte;esting/);zrference was that none of the children in
Group E sorted on the basis of color, whereas eight of the childrén
from G.roup A did.

Task B: On the inclusive remtiuns\task, where the children were

asked to compere the mumbers in & group B with the numbers in its
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subgroups A and A', there were slight differences. The children from -
the best pe'i‘i‘orming group _ccu.‘Ld indicate the .aspects of the problem
that misied them. The main sourc"e of error lay in the fact that they -
were ccmpa.riné A znd A' instead of either B znd A or B and A', es was
requested. The most intuitive group asserted that there were the seme
number of white as plastic chickens because "you had asked me to touch
then before,® "they are different,” and, two of the children ectuelly
insisted that there were more red chickens a;’choueh the question did

not refer to the red chickens at all. F7)

Summary .

In the compar'ison of intuitive and cperational responses Plaget's
descriptions have been upheld. The younger children were the most in-
tuitive in their explanaticns. Even the operatiocnal children regressed
to intuitive explanations in difficult tasks, such as that involving

the comparison of a whole and its part.

~/
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V--DISCUSSIONS AND IMPLICATIONS

Discussions in this chapter ere based on the validity of Piaget's
methods for e Nigerian semple. "The study devieted from the classicael
x:eseerches of Plaget in that ;a :;,a.nda.rdized, individusl interview:
schedule was used instead of his flexible, clinical method of inquiry.
Also, ‘in this study, the analyses of date have been based on patterns
of performance on,a series of tasks rather tyezn on the depth of under- -
stending shown in one of Pieget's experiments, It hes been assumed,
for instance, that a child who successfully completed conservation
tasks AB, C and D vas necessarily a "better" conserver than one who
performed only tasks C and D. '

The next sections examine the influences of experience end matura-
tional factors in the development of ;perational thinking. The pede-
gogigal valueg of some aspects of Piaget's theory for the Nigerian

schools are also considered. <

The Roles of Maturation and Experience

The influence of experiénce on children’s thinking is discuss-ed
at two levels. Since this study wes conducted in a different cultural
setting, scme of the results are discussed in relstion to findings in
other cultures. Moreover, since the children from traditional dnd
modern homes were compared, the diffefences thet were found betwt;:exlx

these @'ouﬁs are partly relsted to experientlal factors.

.



The- Develogment of Conservation and Related fbilities

-, According to Pinget's theory, certain distinet abilities emerge
at & ce;téin stege of the child's development. TBbility to conserve,
sexdate end classify ere said to develop simultanecusly. The resulis
of this stl;dy, ghow thet Piaget's contention is upheld in a general
sense but thet attainment of a perticuler level of conservetion does
not presuppose & corresponding degree of ability to seriate, The
least developed of the abilities studied was classification, especially
vhen & class im:l;xsicn problem was posed.. n ‘

The results have shovm that all the abilities develop with chron-
ological age. Besides, the stages -and seauences of the development of
nuober concepts have been upheld in & culture that is different from
thet where Piaget conducted his experiments. Thus, it cen be said
that some of the abilities are influenced maturationally irrespective
of the differeni cultural demands. h

However, conservetion and the legical abilities of seriation and

cléssii‘ication develop at different rates within each group of children

" in this Study. Tt seems, then, that maturation ellows for the cognitive

capacity eséential for the attainment of these concepts to develop, but

“the actuel level of understending is controlled by the stimuleticn yro-"

vided by the children's experiences. Although there is no direct come
parison, it cen be noted that the Nigerian children, eges seven and
eight, attain the 75 pergent criterion level set by Pie.get,l in a few

of the tasks used. Nor is their performance comparsble to that in

1 Jean Pieget, The child's conception of number. London:
<

Routledge & Kegan Paul Ltd., 1952.
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A].uw'sl study. -

On the vhole, the seriation tasks were slightly more qifficult
than the conservation tagks, and the class inclusion problem was not
unaﬂ?tood by most of the children. Dodwell‘s2 finding, that there
was & low correlation in the performence of pi-oblezns involving ;:a.rdi-
nal numbers and logical classes, is relevan£. He explained this
finding on the basis that whereas children receive.instructibn in
numerical problems, little specific instruction is given on the hiers
archy 61‘ classes.® Miller3 elso, found that mg; children in kinder-
gerten and second grade, in e suburben middle class school, failed a pre-
test consisting of class inclusion iroblzms. Her treining methods, in-
cludinz among other things, specific tuition on hierarchy of clesses,
helped some children to ettain the cless inclusion concept.

In éonclusion, it can be said thet conservation, seriation and
clessification may develop coneurrently and to the seme degree if the

requisite experiences are provided by the environment.

Performance of Modern and Traditionel Groups of Children
The pefformmce of children from modern homes was superior to -
that of their counterparts from traditional homes, even though they —

were at the same maturaticnal level of development. This disparity

i ¥illie Almy, E. Chi: ltenden & P, Miller, Young children's thinke
ing: some aspects of Pleggt's theory. New York: Teachers College Press,
Teachers College, Columbia Univessity, 1966. Ch. 3.

2 P. C. Dodwell, Relations between the understanding of the logic of . -
clesses and of cardinal mumber in children. Caned. J. Psychol., 1962, / "\_[
16, Pp. 152-160.

3 Paule E. Killer, The effects of ag\e and training on children's
ability to understend certain besic concepts. Unpublished Fh.D.
dissertation: Teachers College, Columbia University, 1966.
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in performance cammot be wholly explained on the basis of superior' in-
tellectual\m“aturity of the modern group of children, especially, since
intelligence was only minimelly relested to performance on the mmber
tasks. —B@er.i.ential factors ot home an& in school must be partly
responsible for those differences. As mentioneé in the second-chepter,
the children from modern homes attended more modern elementary schools,
hed good teazchers and ample toys to play with. Since the traditional
children in the mixed schools seemed to perform better than meny of
the others in the same group, it is likely tjhat su!%ol experiences
influence the develop;nent of these concepts. Also, there was little
difference between the two groups in thé performance of conservation
task D. This task involved counting znd exchange, a-ctivi?ties in

vhich the two groups of children had direct experience. .On the other
hand, the class inclusion task, vhich is the least directly taught in

schools, was poorly performed by both groups.
Sources of Error

Piaget cut}.i_nes the limitations of the unsuccessful or pre-
operational child as his tendency to "centre" on one aspect of the
problem at a time. He also depem{s on perceptual cues. The find-
ings, in this study, support Pieget's descriptions of pre-operational
cnd operstional strategies. /

Specific Cultural Influences

In this study, intuitive children also "misinterpreted” the
problems. For instence, an instruction which reguired that the child
teke "just as many blocks" &s contained in dvgiven pattern was re-

interpreted in various ways. Sometimes, the children responded as if
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they vere asked to take all the other blocks from the box or to build
another paf};em on the model. Also, when white and plastic chickens
were compared, a few children responded that there were "more red”
ickens. The problem could be one of lack of understanding, but
this seems not to have been the case since most of the children under-
stood the orientation section._ A more likely interpretation is that
these children, most of whom were from the traditional hones,; and all
of vhom vere six year old children, had little experience in attend-
ing to adults in thke type of adult-child relatianship posed either in
the classroom or the test situetion.

Another observation wes that some children from both types of
homes, but much more from trad;.tional homes, made a -common error in
the orientation task, When they were asked to identify the followers
in a group of seven, of w'nici the seventh man was acknowledged leader,
these children indicated the sixth, fifth and fou.ri:h nen, or, the
three smallest men. ' There could have been an ambiguity in the
ques‘cioning'but several other children responded appropriately.

Also, ip .the sorting task, some children explained that they had
made verious groupings "so thet they (the animsls) may be separate.”
Thése children may have been influenced by an observation that the
animels concerned lived in‘ different natural settings.

Finally, it must be pointed out that the strange one-to-one
adult child rglationship ngy have caused difficulty for some subjects..
The children from modex:n homes  were, on the whole, more demonstrative
in their curiosity, appeared more confident and were definitely more )

~



willing to talk sponteneously with the. interviewers. Also, ‘only
\ children from t}_le\mndern homes directly cccosted the adult with her
actions, e.g., they would explain “you merely bunched mine,” "you did
not take any away" as opposed to the passive expression "mine wes
vunched,”" Adult-child relationships are defined by tv;'aditional cule
ture, and children, particularly girls, are expected to be extremely
respectful to adulfs. That thesgirls at eges six and seven years
did not perform as well as the boys, but performed egually well at
age eight years, may be one of the cutcomed dof upbringing that trains
them to be guiet in the presence of adults.
fApert from the usual limitetions outlined by Pieget and which
were confirmed in this study, cultural e.xperiexl'xces may have influenced

the responses of the children in the test situation.

Intelligence snd Number Tesks

In this study, intelligence, as measured by the Goodencugh-
Herris Drawving Test, was very slightly releted to the development of
number concepts, studied through tasks based on Piaget's descriptions. ~
This finding was unexpected because, according to Ha.rrisl, "the draw=
ing test eveluates primarily the ability to form concepts", and
Pioget's tasks are also tests of concept formation. The drawing test
2

is also purported to ‘b% culture free. However, Harris® suggests that

1 pale B. Harris , Children's drawings as measures of intel-
lectusl meturity, Rew York: Harcourt, Brace & Vorld, Inc., 1903,
p.7. N
2 Dale B. Harris, Children's drawings as measures of intel-
lectual meturity. p. 133. ~
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if cultural infl are pected, the test may more profitably be

used to compare children within the culture rather than across cule
tures. ' In this study, only intraculturel comperisons were mede.,
There are some suggestions about the very slight reYationship of
the intelligence scores to the performance on-the number tasks.
First, a narrow age renge, six to eight yeers, was stuéied. There-
fore, the concepts measured by the Drawing Test may not have been "
tapped in a group of children, who are merely beginning to velue pic-
torial represeptations. Moreover, Herrist stgfes thet the velue of
the Drawing Test as "en index of inteuigencé is perheps not quite so
firm" as its objectivity and reliability. Finally, there were some
culturel influences En children's drawings, particularly those child-
ren from traditionzl homes, for which no credit was given. Ome such
feature was the drawing of both full fﬁce 2nd profile in one repre=-
sentation of the human face. A scoring device adepted to suit the

needs of the Nigerisn culture may have produced a different result.

Tmplications for Fducation ond Research

This study has demonstrated thet Pieget's theories can be fruit-
fully employed in examining the development of Nigerian children’s
thinking. The next sections suggest ways that Piaget's theory can be

further used in research epd the education of young children.

L pale B. Harris, Children's dravings as measures of intel-
lectunl meturity. bp. 36, .
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Recommendations for Educetion

There s no doubt thet q:\ild.rEn meke & transition from an intui.
tive to an operastional mode of thinking about problems. The pace of
transition is slower in the Nigerian semple than in other samples
studied in western countries, As Almy and Essociatesl report, the
zbility %o conserve is related to reading readiness and other aspects
of school achievement. Therefore, it might be desirzble to help -
children to make the shift from intuitive to more mature forms of
thinking at an egrlier oge, particulerly, as the‘xf is en urgency in
training personnel to meet the country's menpover needs.

A modificetion in instructional methods cen help the Nigerian
children to mzke the transition more efficiently. A report of a
commission in Western Wigeria, gives one of the causes for the
"lementebly" low standerd of education in the primary schools as t;he
teacher's lack of professional "skill (tl;e professionel ‘know-how') .
+o mwaken a child's interest in what is being taught and to kindle in
his pupils a love of lea.rning."2

According to Pieget's theory, the action of the individusl is
crucial to th;a development of operational thinking. Therefore, the
teachers ‘should mmke provisions for individual experi;nentn.tion and

direct menipulstion of meterials. Unfortunately, teaching is still

1 pilie Almy, E. Chi'j/enden & P, Miller, Young children's
thinkings studies of some abpects of Pisget's theory. New York: Teag_h-
ers College Press, Teacners College, Columbia Univer., 1966.

2 Extract from the .report of the commission appointed to review
the educationel system of Viestern Nigerie, December 1960 to January
1961, Teaching as a profession, In L. G. Cowan, J. O'coanel & D. G.
Scanlon (Eds.), Education and hetion building in Africa. New York:
Frederick A. Pracger, Publishers, 1965, Pp. 304-385.
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formal in most primary schools, end the prectice is reinforced by be-
liefs in the culture, which require that children "should be seen,
not heard."” The extreme reserve of children during the interviews,
especially those from traditional homes, may have been one of the
outcomes of such heliefs; It must be mentioned that children from
the modern homes tend to have greater freedom of expression at home
eand in their schools. . 7

Pieget's theory contends that thought is not yet free from :its
concrete contemt ew}en in the stage of concreteaperetions. Children
still need concrete objects to buttress their judgments. Thus, an
emple amount of different qbjects, e-specially those that could be
procured inexpensively in the localities, should be made available
in the classroams. The children could use such materials to py.:actice
grouping ®nd serial ordering, sometimes, with instructions from the
teacher,

Children need to manipulate cbjects but they also need to express
themselves verbally. As indicated in an eerlier chapter, the verbal
explanations of the children's behavior showed up not only limitations
in their thinking, but elso, the actual sources of error. Interviews
along the lines suggested by Piaget, should help the teacher to realize
that children are at different stages of conceptusl development. Thi§
increased understanding of ndiw‘/idual differences is bound to affect
her teaching.

So fer, the method of 'instruction has been considered, but Pleget's
notion o.f stege 'sequencing, which was also validated in this study,
hes relevance for vhat child:re'n ought to Be taught. Many discussions

on the improvement of curricula, have considered what concepts children
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shculd‘ be taught in the different classes and how best these coﬁcepts
can be arrenged to match the conceptual level of the pupils, Hu.ntl
at'..te,ches great importance to the effectiveness of teaching that is
properly timed, that is, when the child is ready to move from one
le-vel of orgenizing information to enother. But, as he points out,
such timing is pedagogically éifficult. Karp}.v.zs2 has adopted vhat
might prove to be an important approach in the teacﬁing of physical
concepts: The method emphasizes pupil activity and a hierarchical
organizatidn of concepts. In other words, thex@ seems to be an ime
plicit belief that children can be taught physical concepts, pre-
viously considered too difficult i‘or‘them, if these are presented in
an ordered series, N

In the large Nigerian classes, it will be difficult for the
teacher t0 present meterial precisely when each child is ready to meke
the.shii‘t, even if she did know when it would occur. However, teach=
ing could tzke place in small, flexible groups, organized by the tea-
cher, on the basis of careful essessments of abilities and rates of
development .within her cleass. Also, such teaching could not only be
anchored at a very concrete level, but could be arranged to repeat
importent concepts. Specific instructions within the different

disciplines on some of the more basic concepts, e.g., grouping,

ordering, and such like, c)lld be encouraged.

1 J. McV. Hunt, Intelligence and experience, New York: Ronald
Press, 1961.

2 Robert Kexplus, The science curriculum improvement study. In
Richard E. Ripple and Verne N. Rockcastle (Eds.), Piaget rediscovered:
5 report of the conference on cognitive studies and curriculum
development. Ithaca: School of Educ., Cornell Univer., Karch,

I96L. Pp. 113-118,
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It will be recalled that an external examination is given at the
end of the primery school course. Much of the teaching in the upper
rclasses of the primary schools is directed toward passing this examina-
tion. There are no other objective measures of the children's ability
and achievement. Therefore, the teacherﬁcl':o erms herself with some
of Piaéet‘-s tasks, has at her disposal, useﬁzl tools for assessing the
progress of the pupils. Besides, she might be ccn;:inqed c.i’ the need
for improving the child's approach to problems rather then the current
practice‘ of teaching specific detaiis for the‘ e).camine.tion.

So rmch has been said about ‘t':he role of the teacher that it is
necessery to consider some aspects of the training of teachers. First
of all, the acedemic background of many of the teachers is inedeuate.
It may, thus, be difficult for them to read Pieget's accounts, select
and usé relevant tasks. Therefore, they need some meesure of training
and help with the theory end practical demcnstrations of the interview
nethods. Part of this training necesserily involves a way of looking
et children. They are not "little wise men"; they are different from
adults not oily in size but in ’cheir'e.pproach to problems; they ere
not vessels into which knowledge can be poured but are actively engeged
in interpreting their world. ’

In conclusion, Piaget's notions can be used as the basis for
improving instructionel gethods, assessing children's abilities and

for providing teachers ‘with the much needed philosophy of teaching.
|

Implications fo.r Research

This studa-( has provided some information sbout research in Rigerian
children's thinking, but many questions are raised. .

s/
e
I
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The children in Higeria show & lag in the development of more
mature forms of thinking, as measured with Piaget's instruments. What
does such a lag enteil? Does it mean that the children who a‘{:tain the
gbilities studied at a slower pace, cannot.be trained to “catch up" °
with the faster ones, or to attain the level of functioning expected
for their maturatione) stege? Do these children compensate in the
personal, sociel and emoticnel aspects of davelupme;lt for the slowness
in the cognitive areas?

' Piage$'s contention that conservation and &her logical ebilities
develop concurrently has only ﬁeen partislly upheld, It wes suggested
that meturation ellows for the Capac;ty', and evperiences influence the
level of development of each ability. If such is the case, adequate
training should smoothen out the uneveness in level of understanding
of the different ebilities. -

Finally, there was an observation that children from the tradition-
21 homes performed more poorly than children from modern homes. The
main difference between the groups is in the amount of medernizing in-
fluences to,y;h_ich they are exposed. Further research could analyze -the-
aspects of these modernizing influences that eid the development of
thinking. On the aother hand, information could be collected on the
specific cultural beliefs and practices thet inhibit the development
of thinking. In this regard, the observation that the traditional
children attending the mixed schools, performed better than other tra-
ditional children, is relevent. More information could be provided.
Schools could be carefully greded according to their teaching pro-
cedures, educational facilitie.s they provh}c, teaching philosophy, and

the performance of children within each category examined.



> VI-~SUMMARY -

The aims of this study vere tcfs/ctend Pia.get:s research and to
exemine the relevence of Pieget's theories to aspects of Nigerian
education, -

Piaget's theory of cognitive development, and particulerly,
number concept were discussed, It was noted thet Pieget's main aim
is to ungover characteristics of mental strugfires in different steges
of development. There ere three such stages, nemely, the sensori-
motor ttege, the stege of concrete’operations, in which ege seven is
an importent milestone and, the period of formal operastions during
which thought is most mobile and systematic,

It.was pointed out that Piaget re\gards numbder concept as another
aspect of logicel thinking. Thus, the stages found in investigations
of logical thinking are also to be found in the development of number
concept. Moreover, the Jogicel abilities of seriation and classifica-
tioh sre essential for 2 true understending of muwber. These are said
to develop side by side. In dealing with the yroblems testing the
understending of these concepfs » children manifest two strategies.
The intuitive approech enteils a centering on one aspect of the problem
and a reliance on percept\(al features. The operaticnal child, on the
orther-,ha.nd,‘ considers r/elaticnship between objects.

The present study employed a stendardized, ind)ividual interview
schedule based on Piaget's tasks fo investigate e series of gquestions

in & group of Nigerian children, .
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Subjects were 110 Nigerian children from treditionsl -and modern
homes, which were selected on the basis of the educational level of the
mothers., The children were six to eight years old, from the first
three classes of seven elementary schools. The schools were classified
on the basis of whether their pupils ceme fron the more modern or the
more traditional sectors of the Ibeden community. Three categories
were used, Only children who spoke Yoruba es their mother ‘Eongue
wvere included in the sample. Ini’cir'zl screening was done on the basis
of the ifformation collected by means of persagal data sheets.

The Goodenough-Harris Drawing Test was used as & measure of the
intellectuel meturity of the subjec;.s. This test and the number tasks
vere adninistered to the subjects in their schools.

Four guestions were raised in the study. The first question re-
lated to'Piaget's contention thet conservetion, seriation end classificas
tion developed concurrently. Another guestion examined the relationship
of the development of number concepts to intelligence, as measured by
the Draw-a-Men Test. The performances of children from modern and
traditioual“bbme-s were compared in an attempt to exa‘nine the effect
of experience on the development of number concepts. Also, sex
differences were examined.

There were nine subtests, four on conservation, three on seriation
and ordinetion, &nd two onfclessification problems. Data were analyzed
on the basis.of patterns/of performance. ra

In the main, Piaget's theories were upheld in the Nigerian samp}.e.
Analyses shoved, that thé simultaneous development of conservation,

seriation and clnssification was only pa:\f,ially upheld, There was



]
slight relationship between intelligence a.;ld the performance on the
zxu.x;:ber tasks. The children from modern homes performed better than
those from traditional homes. Slight sex differex'lces were noted with
the boys showing an adventege at ages six and sev:an end the girls per-
forming Just es we]i 25 the boys at eighi years <;f age.

The result-s of the study were discussed in relation to the effect
of experience as highlighted by performance in a different cult;ural
setting, and also, in relation to the different backgrounds of the
children froh modern and treditional homes. Chi]glren's explanations
were also examined. It was noted that‘Pin.get's methods could be
fruitfully employed in Nigeria. Implications of, the findings for
research were discussed, and recommendations were made about improve-

- ment of instructional and assessment methods in the Nigerian schools.
Pinget's no’tions could even be used as e basis for a philosophy of

. teaching.
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Appendix A

Interview Schedule

PART TI--CONSERVATION

.

1. Orientation (put out 11 blocks)

A. Here zre scme blocks (igi)...I em going to put them on the
table ...like this (plece blocks in & rov in front of
child). That is your row of blocks., Here are some more
blocks...(take 8 blocks from the box on the tzble), I am
going to put them on the table toc. This is my row of
blocks. ARE THERE JUST AS MAMY BLOCKS IN MY ROW AS I YOUR
ROW? (push box towerd child). You take some more blocks
and make my row have just as rany blocks s your row.

B. (renove one block from child's row)

Now I am going to put one of these blocks in the box.
WHAT ABOUT NOW?
(HAW'&OU GOT JUST AS MANY BIOCKS AS I HAVE?) /
(IS THERE ANY ROW THAT HAS MORE BLOCKS?)
C. {return the one block)
WHAT ABOUT NOW?
(ARE THERE JUST AS Y BIOCKS IN THE TWO ROWS?)
(IS THERE ANY ROV THAT HAS MORE BLOCKS?)
D. (remove tvo bloc‘ks from intervievwer's row)
THAT ABOUT NOW?

.
(HAVE YOU GOT JUST AS MANY BIOCKS AS I HAVE?)



5 %
(ARE THERE MORE BLOCKS IN ANY OF THE ROWS?)
E. (return the two blocks)

WHAT ABOUT NOW?

2. Tests N

A. (bunch the blocks in interviewer's row i.e. blue '§1ocks)
How I em going to do this to my blocks. WHAT ABOUT NOW?
(HAVE YOU GOT JUST AS MANY BLOCKS AS I HAVE?)

IS THERZ AH;! ROW THAT HAS MORE? If ghild seys "not seme"
ask WHICH IS MORE?

WHY DO YOU THINK SO? *

Match both rows of blocks egain.

B. {spread out blocks in child's row i.e. red blocks)

» WHAT ABOUT IGW? (HAVE YOU GOT JUST AS MANY BIOCKS AS X
HAVE‘!) IS THERE ANY RCW THAT HAS MORE? If child says
"not seme," ask WHICH IS MORE?

WHY DO YOU THINK SO?

C. (put eway 211 blocks except 8)

N(;U I em going to leave these bloc};s‘ on the teble ,..like
this...errenge them guickly %

XXX
I VANT YOU TO TAKE JUST AS MANY BIOCKS AS I HAVE ON THE

TABIE. HAVE YOU GOT JUST AS MANY BIOCKS AS I HAVE?
TELL ME HOW yomx/{:; I

D. (put out 10 paper cups) »
bount how many cups I have on ‘the teble. HOW MANY?
I anm going to give you scme mongy and I want you to buy the

cups {rom me. When you buy with one penny, I will give you



one cup.
(After exchange, pile up cups and pennies)
CAN YOU TELL WITHOUT COUNTING HOW MANY CUPS YOU HAVE BOUGHT?

HOY DO YOU KNCW?

PART II--SERIATION AND CRDTIATION

1. Orientation

A. (put out 5 blocks randomly) £
I made houses fram these blocks. HAVE YOU SzEN BIOCKS
LIKE THESE BEFORE? DO YOU SOHETIMES PIAY WITH THEM? |

+ us take these two (#2 and ), they look alike but one

is e little bigger than the other.
CAN YOU TELL ME WHICH ONE IS BIGGER? (encourage the child
to slide the blocks together) ...After child hae decided
vhich one is bigger, place the smeller one to the left of
Interviever and the larger to the right.

B. (present block #3)
Where shall we put this one...IS IT TAE BIGGEST ONE AWD GOES
HERE, OR THE SMALIEST OWE AND GOES HERE OR DCOES IT GO HERE
T7 THE MIDDIE?

[+

(similarly present bibeks #1 and #5)

VHERE SHALL WE PUT ZTHEN?

Tow we heve erranged them from the smallest to the
biggest... Baba has the biggest house, Meme has the one

that is next to it and ‘::he 1ittle baby has the smallest one.



2. Tests

A. (simple one rouw seriation--houses)
Plece seven houses on the table.
HOW I WANT YOU TO ARRANGE THZ ﬁOUSES IN ONE IINE, like we
did Just now, FROM THE SMALIEST TO THE BIGGEST ONE.

B. (mabched seriation--iraders and bags of beans)
Place 7 dolls on the table, in & scrambled menmer ..-.I HANT
YOU TO ARRALGE THESE FSOPLE FROM THE BIGGEST T0 THE SMALIEST
ONE. You mey put the biggest one here and the smallest one
over there ...The men are going to carry these bags of beans :
(pat out 7 bags of beans) to the merket. The biggest man 4
cerries the bigges;: bag ...HOW ARRAKGE THE BAGS OF BEANS SO
THAT THE EIGGEST MAN CARRIES THE BIGGEST BAG AND THE
SHATIEST MAN CARRTES THE SMALIEST BAG, (If the child does
not arrange them correctly, the "I arranges them in order
of megnitude DMPERCEPTIRIY).

C. (ordination)

+ us count end make sure that there are still 7 men and

7 bags of beans, {Zncourage the child to count.) The
3 smallest men are not going to the market todey beceuse
they are not stron7 enough {or well enough). SHOW ME THOSE

THAT WILL GO. (FQ/CHO KAN--TOUCH THEM)

SHOW ME THE FIFTH MAN,
If they are all, all of them now, (indiceting with & hand
gesture) going to the market, I know that the biggest man

.
likes to walk in front ...SHOW ME THOSE THAT WILL FOLLW
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THE SEVENTH MAN. KG! KANY OF THEM? (encourage child to -

touch them) Push the bags together so that B3 is before
1% but BY7 is still in front of M/7 ...Then 1ift Bf3

forverd slightly end ask ,..SHOW MS WHOSZ BAG OF BEANS I
HAVE ILIFTED (Gbe--taken). (WHICH MAN WILL CARRY THIS BAG

OF EEANS?)

PART III--CIASSIFICATION

1. Orientation (put out 3 circuwlar, 3 triang{xlar end 3 rectangular
blocks, 2 of each are painted red while the third
block in each set is white.)

A. Here are some blocks different in shape and color, some are
red, some are white; scme ere like tall buildings, scme are
.round as the moon, and some ere like small houses. I WANT
YOU T0 FUT ALL THOSE .THAT ARE ALIKE TOGETHER.

Encourage the child to handle and sort the blocks.

B. (remove the Yectenguler blocks)
look &t the blocks I now have on the teble. ARE THERE MORE -
VHI’.EE: BLOCKS, MORE RED BIOCKS CR ARE THEY JUST THE SAME
NEIEER? Count them if you vant to. If necessary, encourage

the child to seperate white and red blocks.

2. Tests /

A. (put out 3 birds, 3 crocodiles, 3 ducks, 3 horses; one of
each is painted in the following colors: yellow, pink, vhite.)

Here are many animels that you know--horses, ducks s birds,

s
crocodiles. I WANT YOU TO PUT ALL THOSE THAT ARE ALIKE
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TOGETHER. After the child hes arranged them, ask, ARE ALL
}J’iOSE THAT ARE ALTKE IN THE SAME PIACE? If answer is "no,”
repeat ’PUT ALL THOSE THAT ARE ALIXE TOGETHER, WHY HAVE YOU
PU‘i‘ THEM I THESE (whatever the number of groups child
made) GROUPS?

(put out on the table 5 red and 5 white, hard plastie
chickens)

Here are some red and white chickens. Do you know x;hat
they are made of? Touch them and sce. {encourage child
to handle as many of the chickens as possible,) If child
does not sungest a name for the material with which the
chickens are made, tell him, "they are all made of okute,
(hard materiel like stone)"” SHOW ME ALL THE RED CHICKENS.
HOW MANY?

SHOW ME ALL THE WHITE CHICKENS. HOW MANY?

SHOW ME ALL THE PIASTIC (substitute appropriate neme )
CHICKENS. ARE THERE MORE WHITE CHICKINS, MORE RED CHICKENS
03 ARE THEY JUST THE SAME NUMEER?

WHY DO YOU THINK S0?

ARE THERE MORE WHITE CHICKEWS, MORE PLASTIC CHICKENS OR ARE
THBY JUST THE SAME NUMBER? »

WHY DO YOU THINK Sp?
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Appendix B

Recording Interview

Code No. Vi Date

Yeme of child

. Sex Age -
CX|
School,
Class -
Interviever * Recorder

Taped inerview?

Length of interview

Time of day
Child's fluency in Yoruba: fluent Other

Child's atiitude & other comments:



PART T--CONSERVATION

Orientation

102

Child understood throughout

Prompting needed before child understood

Doubtful child ever understcod

Other

Tests

A.

(bunched blocks)

What about now?

Same

I more S 'more"

Why do you think so?

Other

(blocks spread out)

What ebout now?

Sane

I more S "more"

Why do you think so?

Other

Number teken

Method child used

Correct patiern

Affirmation

/

Tell me how you did it',’/

Other

(cups 2nd seeds)

How many After exE:hange, mmber given

How do you know?




PART IT-~SERIATION AND ORDIMATION

Orientation

Child understood throughout

103

Prompting needed before child understood

Doubtful child ever understood

Other

Have you seen these before

Do you sometimes play with them?

Tests

A. Biggest correct

a

Smallest correct

Nos. 2 & 3 correct

Nos. & & 6 correct

No. 5 correct

" B. (dolls end traders)

HNo. of dolls correct

Na. of bags correct

No. correct

5th man

Follower's correct

How pany

Method Other
Method__ Other
Method Other
Method Other
Method Other
C. Show me those that will
fa Other
Other
‘_Other
.
Other

Bag taken away, correct




. 10k .
PART IXT--CIASSTFICATION

Orientation

Understood throughout training

Prampting needed before child understood

Doubtful child ever understood

Other

Tests F?)

A. (sorting--znimals)
~

Type. Shape Color Yo, "of groups_____
Other oy
Affirmation Other

B. (inclusive relations)

A1Y the red ones, correct Other

A31 vhite ‘ones, correct Other

A1l plastic, correct Other -
Hore white More red Seme
Other

oy //

More white more plastics Same
i .

Qther
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Appendix C

Personal Date Sheet

Name OFf CHITA veveevcnnsonnesuventsonsacsossonassnonuncensnasssanasses

ABE tererenrenensaneanenenees DAt OF BIFER wvvritioieneiacieiiniiiies

SCHOOL - vevevessnsvsosonssonsnsvsvasastnersosssassanonsnnsssassssacnse

Mother's 0ccupation «ieeeeesicsessstessiossasstsenesasasrssorernossnee

Where does mother WOrk? ..cveiececieccsvennnanns

What is last class rother passed in school? ............
What langrege does child speek in SCNOOL? ..eucverecoccccorsanvonneeses
What languaze does child speali &b NOME? weewsvaseseerceenesssivesonnns
How does child usually spend his time after School? ..c.ceeecacesienes
Where does child LiVE? seveeesocenconnsassreresuocssssencancacesarosans
What types of play meterials does child use (2) et home .oiecvenoanens
D veversees (D) in 5chOOL ieviivinnan

vaers SiStETS Leieiviiiiiiiineanenn

How meny brothers ..eseeeess
does child have? .eveessvscercsfroscacassaacens

Are any brothners and sisters ©lder than child attending scheol? ......
ewseesssecesessvesressscsss HOWHANY? ouuiiprrcsncaconcocnccasesssnne
About:hcw pany people live in the same house with the child? .........

+
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Appendix D

Instructions for Cetegorizing Interview Data

PART X--CONSERVATION

There is an ordentation section, which might be useful if the
recording on the tests is unclear. Initially, the four tests in part
one are scored separately but the finel category will be determined by
the-child's pattern of performance in the section. Numerals 2, 1, O
and an * are used to denote the cetegories described below.

a

Orientation

Understood throughout

Prompting needed before child understood -
Doubtful that child ever understcod
Insufficient evidence

* O N

Pests A & B (score separately)

In A and B’, does the child maintzin the notion that & rearrange-
ment of blocks does not elter the original number and equivalence of
the two sets of blocks? Can he adequetely explain why this is so? -

Definitely conserving 2

Child whose record indicates & "same" response is put in this
ot

group except his explanation falls into the "g" and "h" categories,
in which case, he is clessified with the partial conservers.

Categorize explanations as fol_lows:l

a. use of counting and number e.g., "because there are 1l here and 11
there."
b. reference to previous corre: b

P 3 €8y
equal before you (bunched therm."
(spread thenyout."”

they were

c. reference to observed action or present errangement, e.g., "be-
ceuse you didn't teke any away," "you only bunched yours."

d, reference to reversed situation, e.g., "if you arrange these in a
straight line, they will be the gsame.” “

11t is permissible to look for explanction under enother section
if scorer feels that reason given does not fall into any of the cate-
gories listed. :
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e..reflecting appearance vs. reality, e.g., "it looks longer but they
are really the same."” .

£. reference to two dimesnions of the problem, e.g., this is merely
bunched and the other is in & straight line.”

Pertially conserving 1

Child who initially indicates that there are "more" or that the
two sets of blocks ere "not the seme" on the first question but shifts
to "same" when esked to identify which is more. .

Also, child who gives "same" response to “yhet about now" question,
does not shift on the second question but whose explanation does not
shov that he really understend thet this is so.

éategorize explenstions as-follows: ']

g. expressipg conviction, e.g., "f know that they are equal” or simply
“they are equal," without indicating why they are eonel.

h. expressing inability to explein, "] don't know," "no reason,”

For other explanations, look under categories for conservers and
noNConservers. !

Definitely not conserving .0

Child's response indicates that he thinks the two sets of blocks have
pecome different in number, "they are not the same," "I have more,"
and orientation section record shows thab he understood. In response
to the "why" question, child's explanation relates 4o the sppeerance’
of things generally.

Cetegorize explanstions es follows:

a. use of counting and number, e.g., 'because there are 13 here end 11
there."

o
b

reference to observed action or present arrangement, €.8., "two
were taken out of mine,” "you tock some of yours,"” “you put mine
together,"

£. reference to two dimensions/of the problem, e.g., "this is round
and the other is in a stredght line,” Note: "mine is longer and
red," does not beleng here. The score, in that case, would be a
combination of "i" and "§."

g. merely expressing conviction, e.g., "I kmow that this is more,"
"Y have more.” . N

h. expressing 4nability to explain, e.g., "I don't know,
"nothing."

"o

nc reason,”
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i. focus on only one aspect of the problem, e.g., "these are red,"
“ghey are many.,"

Insufficient evidence *

Children who make no response at all or whose records contain
1little end unclear informzition that cannot be categorized, If child's
response to the "what sbout now" question can be categorized, then he
does not belong here. If such a child does not respond to the second
part, then his explanation subscript is omitted.

Test C

. Here, the observer's record (written against “"method child used")
is only used if the child's explanation is not clear. Disgggard
description on correctness of patbern., Look for the ability to make
a set corresponding in number to the given model ~ an arrangement of
eight blocks.

Definitely conserving 2

a. Child picks B blocks and on the second chance he is given, maintains
that he has en ecuivalent number. In his description of procedure,
he shows evidence of counting or copyln,, the pattern, e.g., "I took
two, three, thre-= to match the numbers in your rous," "I arranged *
then like yours." s

b. Child who teakes 7 or 9 and in the second chence he is given, corrects
his error and is able to describe procedure as indicated in the
previous paregraph.

Partially conserving 1

2. Child who takes 7, 8, 9'/ and maintains both on first and second
chance that he has the correct number but is unable to describe
sdequately how he did it, e.g., "I got them from the box like you
daiad."

b. Child who takes much more or less than the number required initially
but on the second chance, he discovers his error and tekes 8 irres-

<. pective of description given. Include here, those who take 8 and
give a response such as that there/i,s 'no reason.”

Definitely not conserving 0

2, child who cennot either on the first or the second trials take the
correct number of blocks.

b. Also, child whose deseriptions seem irrelevant.
Insufficient evidence * -

No response could be elicited from the child and information on
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protocol is too little to place child in any of the other categories,

If the child failed to respond to the desctiption alone end his other

response cen be categorized in eany of the other sections, then he does
not belong here,

Test D

Boes the child's gbility to count have any influence on his gbi-~
1lity to conserve? 'After a "provoked" one-to-one correspondence, does
the child maintain an eguivalence of the numbers or does.he depend
on the appearance of the objects for his answers?

Definitely conserving 2

&. Can count up to 10 and give same number arrived aaorigina].ly after
the exchange has been made,
Also, the explanation indicates that the nurbers have not changed,
"they are still 10," “I counted them before," "when you gave me one
cup, I gave you one penny." 4

b. Children who count 9 or 11, if there appears to be 2 mistake in c:
counting may be included here if the number given in the counting
section is retained :..er the excn_nge.

The explenation is as indicated in "a."

Partially conserving I

a. Children who count but "forget" the number arrived at originally
and assert that there are "just as many," after exchange.

b. Child who says 9, 10, 11 before and after exchange without being
able to explain why. Include here those who respond correctly but
give a "nothing"” or "no reason” explanation, or merely assert
equality of numbers,

Definitely not comserving [+]

a. Children who cannot count to 10, who assign numbers to cups in-
appropriately or name numbers but in an incorrect order. Children
who give any number iwo less or, two more than 10.

b, Children who give different nuébers for the questions before and
after the exchange. S/

. Children whose explanations seem irrelevant a.mi they did not respond
correctly on the counting section.

Insufficient evidence . *

Records incomplete. Child refuses to respond or uses gesture language.



PART II--SERZATION /D ORDINATION

Does thé-ehild understand how vo coordinate = series of relation-
ships when several objects arc compared? For instance, does he real-
jze that the block #3 is bigger than #2 out smoller than #4? Can he
keep to the numericel order of the objects so orranged?

Oricntation

Understood throughout

Prompting needed vetore child understood
Doubtful that child ever understoot
Insufficient evidence

*O RN

Tests A snd B (separate score for each test) i
Definitely seriating 2
Child makes no micplecements irrespective -of method used. *

Partielly seriating . 1

Child mckes two misplacements, i.e., if wwo adjacent objects
are interchonged (records mey indicate 6 or 5 correct) irrespective
of method useds

In B, child who makes correct placements either oo the traders’
row or on the row of betn bags vut mokes mistakes in arrenging the
second row, is placed in this cetegory, irrespective of method used.
That is, if the score is seven correct in one of the rows and any
other scare on the second row. Also, six or five correct in ooth
rows, irrespective of method.

Definitely not seriating o]
More than two misplucements irrespective of method used.
Insufficient ‘evidence *

Child does not perform %ihe task and the records are definitely

unclear. /

Simply cheek the four responses 45 &, 0, €, & separately. Vhere
the question has two parts &s in "c," both parts have to be correct,
¢.g., there must be a check sign for "{followers correct" end the
child has to give the correct rumber, Ysix."
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nef;niigly ordinating B 2
e. All responses correct.

b. Last response correct and two other responses.

Partially ordineting

Last response and one other correet. ILast question incorrect but
a, b, ¢ correct.

Definitely not ordineting - L3
Tast response and at least one other incorrect.

7
Insufficient evidence  _ 4 *

Incomplete records. No response from child at all. '

PART III--CLASSIFICATION

Here, the interest is in whether the child can form logicel
groups and understand inclusive relations such as & set of white
chickens being part of a larger set of plastic chickers.

Orientation

Understood throughout ‘e

Prompting needed before child understooa o 1

Doubtful that child ever understood - o]

Insufficient evidence ’ *
s

Test A L

Definitely able to sort - : 2

a. Child uses & single, observeble criterion to group objects, e.g.,,
color, type, shape. If child sorts on the basis of coler, there
should be three groups; if type, there should be four groups.

That is whatever the criterior, the sorting must be consistent
with only that criterion.

‘. Also, for explanation, child shows an understandmg that menbers
of each group share a similar property, e.g., "these are all the
same color," or else, child explains how the groups differ. 'There
ere ducks here, horses, birds and crocodiles" is an exaumple, Par-
tially correct explanations, e.g., “they are“the same" or "there
are three in eech group" to be included here.
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Partial‘]:y able to sort 1

a. Child able to sort completely using one observable. criterion but
vhen asked for affirmation, he shifts to another criterion, e.g.,
type--four groups, '

b. Child who is able to sort but cannot edequately verbalize the
basis for sorting, e.g., "you asked me to do it." -

c. Sorting not quité clear but reason is explicit, e.g., "they are
different animels in each group.” -~

d. Child unable to sort on the first attempt but sorts properly on
the second chance, irrespective of explanetion given.

Definitely unable to sort P7] [¢]

. Cbild responds ‘but makes no observably logical groups at all and
doés not give what seems like & logicel reason for action, or gives
no reason at all.

Insufficient evidence *
No response and the records unclear,

Test B

First check the identification responses to find out whether the
child understands end can identify each of the groups--red, white,
plastic~-used in later questionms,

Definitely understands inclusive relat}icns . 2
g. Groups correctly identified and

b. Child states that groups of white and red chickens are equivalent
because he counted them or "they ere five each." And
.

¢. Child understands thet there are more plastic than white chickens
with an adequate explanation suych as, "they are all plastic but
only five are white."

Partially understands inclusive yelations 1

a. Groups correctly identified and

b. Child gives "same" response for the question on red and white
chickens and can explain his judgment. Also, such a child

vacillates between "same” and “more" response on the inclusive
relations question, irrespective of explenation given.



N

13

¢. child vho correctly answers the other questions, esserts "more"
for #he inclusive reletion question but cannot edequately ex-
plain his judgment.

4. child who gives "seme" enswer to the lest two cuestions but whose
explanations indjcate an awareness that the red znd white are
equal, but the plastics ere more than either subgroup, whatever
the cue the child uses, e.g., that there are "more" because the
chickens all heve the "seme sound.”

Definitely does not understand inclusive relations [o]
a. child's identification responses correct end

b. child gives "same" response to the lest two questions without
zdequete explenations. Child who responds correctly xhen asked
about the cooperison of red and white chickens but i§‘completely
unzble to understand either in reply to the inclusion question
or in explanetion that the plastic chickens are more than the
white. -

c. child esserts "more" white or red end elso does not correctly
respond to the guestion on inclusion.

Insufficient evidence *

Child who makes no response et all or vhose-record is unclear
50 that he cannot be justifiably included in eny of the other
cetegories, Child whose record on the crientation indicates that
he did not understend and such a child could not identify the groups
of chickens, : '



Appendix B

Table 1k

* Serietion and Ordination Abilities Revealed

by Children Reered in Modern Homes

nk

Performance on Task

Seriating on &
Jot Serieting on A

Total

Seriating on A ,
Not Seriating on A

Total

Seriating on B
Not Seriating on B

Total

Seriating on B
37
)
37

Ordinating on C
17
°
17

Ordinating on-C
17
0
17

Rot Seriating on B
1k
4
18

ot Ordinating on C
34
y
38

Not Ordinating on C
20
18
38

55
Totsl
5

"
) 55
Total
n
18

55




- R . Teble 15
Serietion end Ordination Abilities Revealed

by Children Reared in Traditional Homes

ns

Performance on Tesk  Seriating on B liot Serieting on B
Seriating on A 19 ' 6
Not Seriating om A ‘2 18

Totel 21 34 2

Ordinating on C Hot Ordinating on C

Seriating on A N 9 26

Not Seristing on A 3 17
Total 12 L3

Ordinating on C Not Ordinating on C

Seriating on B 8 13
Not Seriating on B L . 30
Total . 12 L3

Total
3B
20
55

Total

35
20
55

Total

55
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Table 16

Classification Abilities Revealed by Children

Reared in Modern end Traditional Homes

16 .

Modern Group

Performance on Task Classifying on 4 Not Classifying on A

Classifying on B
Not 'Classifying on B
Total

Classifying on B,
liot Classifying on B

Total

2 1
" 1 4
36 19

Traditional Group

2 0
28 T oo
30 25

Total

52
55

53
55




Table 17

117

Relation of Conservetion and Seriation Tasks--Modern Group

Performance on Tesk
Conserving on D
Not Conserving on D

Total

Conserving on D
ot Conserving on D

Total
Conserving on D
Not Conserving on D

Total

Conserving on €

ot Conserving on C °

Total

Conserving on €
Not Conserving on C

Total

Seriating on A
il
7
51
Seriating on B
33
4
37
Ordinating on C
16
1
7
Seriating on A
30
21
SL
Seriating on B

21

Kot Seriating on A
L
4]
L
Not Seriating on B
15 a
3
18
Yot Ordinating on C
32
- 6
38
Yot Seriating on A
o
y
A

Not Seriating on B

Total
48
7
55
Total
48
7
55
Total
L8
7
55
Total
30
25
55
Total
30
25
55



Table 17 .cont.

Performance on Task
Conserving on C
ot Conserving on C

Total

Conserving on AB
ot Conserving on AB

Total

Conserving on B
ot Conserving on AB

Total

Conserving on AB
Not Conserving on AB

Total

Ordinati;xg onC
~
12
5
17
Seriating on A
25
26
51
Serieting on B
20
17
37
Ordinating on C
9
8
7

Not Ordinating on C
18
20
38

Not vSeriatix@ on A
1
3
4

Not Seriating on B
-~ 6
12
18

Wot Ordinating on C
17
21
38

118

Totel
30
25
55

Total

J



Table 18

Reletion of Conservation and Seriation Tasks--Traditional Group

Performence on Task

Conserving on D

Not Conserving on D .

Total

Caonserving on D
Not Conserving on D
Totel
’/\w
Conserving on D
ot Conserving on D
Total

Conserving on C

Not Conserving on C .

Totel

Conserving on C
Not Conserving on C

Total

Seriating on A

32
3
35

Seriating on B

19
2

21

Ordinating on C

10

2

12

Seriating on A

21
1k
35

Serieting on B

15
6

21

J

ot Serieting on A
3 .
7
20

Not Seristing on B
26 1
38
3%

Not Ordinating on C
35
-8
43

Not Seriating on A
T
13

) 20

Not Seriating on B
13
26
34

Total~
k5
10
55
Total
ks
10
55 w;
Total ’
ks
10
55
Total
28

55
Total

28 -

27

119



Table 18 cont.

Performance on Task Ordinating on C Mot Ordinating on C. Total

Conserving on C 9 19 28
Not Conserving on € 3 24 27
Total 12 43 55

Seristing on A Hot Serieting on A (fotal

Conserving on AB 12 2 1k
ot Conserving on AB 23 13 AR
Total 35 20 55

Seriating on B I!o§ Seriating on B Total

Conserving on AB . 7 7 pis
Yot Conserving on AB ALY 27 li-h
Totel 21 3k 55

Ordineting on C Not Ordirating on C Totel

Conserving on AB .5 9 L3
Not Conserving on AB 7 A 3N Ly
Total 12 k3 55




Table 19

Relation of Seriation and Classification Tasks--Modern Group

Performance on Tasks Classifying on A Not Clessifying on A Total

Seriating on A
Not Seriating on A
Total

Seriating on A
Not Seriating on A

Total

Seriating on B
Not Seriating on B

Total(

Seriating on B
Not Seriating on 3

Total

Ordinating on C
Not Ordinating on C

Total

Ordinating on C
Not Ordinating on C

» Total

35

1

36
Classifying on B

3

[}

3
Classifying on A

a7

9

36
Classify;ng on B

7 2

1

3

Classifying on A
25

oy

Clessifying on B

11

1

2

16
3
19
Not Classifying on B
w8 4
L
52
Not Classifying on A
" 10
9
19
Not Clessifying on B
35
17
52
Not Classifying on A
6
13
19
lot Classi:rying on B
16
. 136
52

51

N

55
Total

51

55
Totel
37-
18
35
Total
37
’ 18
35
Total
17
38
55
Total
17
38

A

55




Table 20

122

Relation of Conservation end Classification Tasks--Traditional Group

* Performance on Tasks Classifying
Conserving on D ’

Not Conserving on D

Conserving on D

Kot Conserving on D

Conserving on C

ot Conserving on C

Conserving on C

ot Conserving on C

Conserving on AB

Not Conserving on AB

Conserving on AB

Not Conserving on AB

Total

Total

Total

Total

Total

Total

28
2
30
Clessifying on B
2
0
2
Classifying on A
18
12
30
Classifying on B
2
1
2
Classifying on A
9
»
21
30 /
Classifying on B
4]
2

17
8
25
Not Classifying on B
w3 A
10
53
Not Classifying on A
10
_15
25
¢
Hot Classifying on B
27
26
53
Not Classifying on A
5
20
25
Not Classi(ﬁ{ing on B
b1
39
33

on A Not Classifying on A Total

L5
10
55

Total

45
10
55
Total
28
27
35
Total
28
27
55
Total
e
L1
55
Total
1
b
55







