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Abstract

The study reported here was conducted In two environmenta)
settings, one urban the other rural. Thirty nino ryral and
thirty urban puplls, all males aged from. eight to ten yeafs
wore glven fami liar and unfamiliar materials to classify. The
. objective of the study was to flnd out whether or not
fami tiarity with test materiais influenced chi ldrens
ctassiflcatory ablitities., Various sets of test materials were
selected from rural and urban surroundings. Attempts were made
to ensure that materials famillar to rural chlidren were
unfami tiar to urban children and vice versa. However, on the
basis of famlliarity test some materials which were found to be
unfami{far or familiar to both groups were also included for

use in the tests.

e IS

The number of subjects (frequency) who Iden}lfled a
particular attribute In thelr classfflca?ory tasks was
determined for each of the attridutes used in sorting the given
test materials., A xz test of significance between the two
samples was performed since the two samples were independent.

A further test to find out if the number of criterial shlffs‘ ‘
per set of test materials depended on materials familiarity was
also performed usling the xz test. Two main hypotheses were

advanced in the study.



One hypothesls predicted that there would be no signiflcent
difteronce In classlfication between rural and urbuan subjocts
rogerdless of matorial famlliarity but [f a differoncoe was
notad, 1t would be In favour of the subjects for whom the
materials were familliar, The second prediction was that in
making classiflcatory shifts per glven set of test maferlals,
no difference would be noted regardless of materials
famiilarity but 1f however a difference was observed, then the
subjects for whom the materlals are famillar would make

signiflcantly more shifts than the other group.

The study found that there was no slgﬁlflcanf difference
in sorting ablititles between rural and urban subjects where theo
three 'co%mon' attributes of size, shape and colour were used.
However, there were significant differences where the 'rare!
attributes like 'transparency', softness &f 'the material and
pettern were involved in classifying materiails. Cozondly, ii...
was no signiflcant difference In the criterial shifts made, out
those tasks for which such differences were noted favoured tho

urban subjJects In one case and rural subjects in another cass.

This study has one important implication for the classroom
teacher of science in the primary school. If in the learning of
science, the child's environment and the materials avallable
within the environment are utillized then both groups of children
{rural or urban) are likely to perform equally In one cognltive

task Investigated, namely classification,



With further studlies In other areas of cognitive functioning It
may be brought to light that desplte environmental differoncos
chllcrens' acqulsition of sclentiflic skills at least at the
elementary stage is not dependent of on being exposad to
sophisticated allen sclence materfals but on the full utitization

of thelr environment.



CHAPTER ONE
INTRODUCT I ON
The chliltd of todey is the sclentist of tomorrow.

The eftectivaness and the competence of Kenya's futuro
scientists wll| depend on the quality of sclence teaching
imparted to the present generation of school children. There
Is critical and Qesperafe need for well trained and competent
scientific personne! in the fields of medicine, engineering,
education and agriculture to steer and advance the dovolopment
of Kenya and other third world countries experlencing similar
constraints. The role of the primary school in the formation
of these future sclentists Is extremely cruclal since the
primary school Is the natural place where the teaching of
science begins. Thls view is emphasized by Weiss (1968, p. 14)
when he states: . .

Here {(the primary school) Is where tho task of
educating vl llage Africans Into modarn world

begins, and here Is where the generation of African

scientists must ultimately begin,

Besides the crucial role played by the primary school IH the
making of sclentlists, the type of sclence education pregramme
designed for use In the primary schoois should include certain
important components. One of these components Is the disseminaticn

of scientific Information commensurate with the intellectual level

of the children,
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More important however, Is the need 1o Inculcate the attitude

of sclentlflc enqulry and the development of the techniques of
sclentific problem seiving, 1t Is encouraging 10 note that
innovations In a number of modern primary science programmes

have put some of these polnts into conslderation. The

Elementary Sclence Programme, Science A Process Approach
{innovated in the United States); Nufflieid Primary Sclence
(devoloped In the United Kingdom} are a few of the prograimes
designed to meet these challenges. |t Is encouragling to, ohoerve
that In its attempts ¥o fulfil the same objectives, tha Konya
Primary Sclence Programme under the auspices of the African
Primary Séience Programme has been introduced into primary schools
and taken its hold., The philosophical basis for teaching science
In African countries Is weli expounded In"the Sciencd Education

Progremme for Africa (SEPA) Handbook In which It Is statnd:

Sepa's approach to science education takes the view
that science is a medium through which a ¢hild might
develop his natural curlosity, his power of
observation and enquiry and constructive attitudes

to probiem solving.

(Sepa Publicatlion, p. (i) ).



Statement of the problem

I+ The scope of elomontary sclence curricutum should be the
total environment of the chlld,

{Hedges, H.G., p. 67)

2, Classificatory behaviour seems to be preliminary and

necessary for effective conceptualization to take place,

(Allen & Lowery, p. 248)

The resuitant effect of the above quotations clezarly
highllghts the Importance of Investigating a child's classifico~
Tory abilities, particulariy how this is affected by his
environment }f childrens'"scientific operation" Is to be
understood, The child's activity In science can be expecfaé to be
dependent on a science programme suitably designed to take into
consideration the type of environment in which the chltd
functions. 1f the chiid's environment Is neglected, it is vory
doubtful if sclence at the primary level would be taught effectively.
It Is even more doubtful 1f children would find science interesting
at all. Classification is an Important component of the scientific
process on which depends(as pointed by Allen and Loweryla.| higher
cognitlve skiils, Noted scholars like Bruner similarly emphasize

the significance of classification,

Consequently, It (s considered Important to study tare effect
of the senvironment of the child, specifically the materials which arc

avallable to him, on his sbility to classify.

I
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The questlion of the learning environments of Kenya's school
chlldron Is so Important that some categorlzation needs to bo
mado, For the purposes of the study, the environments wlll be
classified mainly as two; namely the Urban and Rural environments,
This simplifled categorization even though appropriate for this
study neglects some variations within the overal! learning
environments in the whole of the republic. Only a small
proportion of primary school chllidren learn In an urban environment
where there |s greater contact with western artifacts comparcd with
children In the rural areas, where the majority begin thair learning.
Because of the differing environmental settings, the materials
children of one setting get In contact with differ from those the
octher greoup gets exposed to. Bearing In mind the facior of maid vwe
fami llarity, it was felt Important to find out whether or not
chiidren from the two differing environmental settings dlffer in

y1e . O )

their abllity to classify real objects,

Significance of the study

The need to understand the Infiuence of the environment on
childrens' learning particularily In sclence, Is a cardinal issua.
Since the materials available in the chlld's environment forms the
f0unda+ionlof science education, a study of the influence of
materials famil3arify on one aspectdscience activity namely
classification Is consldered signlficant for the cause of science
education, From this study, &efk&ncles in the learning of scienco
which could be attributed to the environment could be ldentlficd and

corrective measuras taken.
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Although only one component of tho scionco processos s
Investigated, a lag by one group In relation to the othor In
this procass wlll highlight the need to bring all children
beginning thelr sclence learning at par Irrespective of varying

environmental experiences,

Test Hypotheses

The urban = rural dimension as well as the effect of
familiarity or non-fami|iarity with materlals were borne in mind
when formulating the following hypotheses concerning chlldrens'

classificatory abllities.

H : There will be no significant difference between rural
and urban children in thelr abiiity to classify
concrete materials using a partidular at4vitute,
whether or not the stimulus materials arc famliiar

to one group,

H,: There will be a significant difference between rural
and urban chilidren In their ability to classify
concrete materials using a particular attribute In
favour of the group for whom the materials are

familiar,

H : Thare will be n6 significant difference between rural
and urban children in their ability to make three or
more classificatory shifts per set of stimulus
materials whether or not ;he materials are familjiar to

one group.
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There will be a significant difference in favour of
the group for whom the materlatis are famlltlar in thoir
abl Ity to make three or more classlflicatory shifts

per given set of stimulus materials, .

Limitations of the Study

Some limitations were imposed on the study to make
Investigations possibile., The Justification for these limitations
are expounded in Chapter Three deallng wlfh the design of the study.
[t is however appropriate here to mention brlefly the varlables

that were [Imited.

(I) Boys constituted the test samples.

(11) SubJects of a particular age range were tested.

e . Y

The nature of test admlqisfrafion precluded the possiblity of
including other age ranges for test as the tests were indlvidually
administered. It was found more appropriate from a statistical
polnt of view to test one large group from each envircnmantal
setting to obtain a large number of subjects than to test various

age groups but with smal)l numbers.

(iil) SubJects were tested at the concrete mode.

Although o study of childrens classification at the abstract
leve!l Is equally Interesting and educatlionally useful, the study
was confined at the concrete level. Interaction of children with

physical materials forms the basls of sclence at the elementary

stage.
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Similarly Interest of this study was focused on Interactlon of

chlldren with materlais.

(iv) Only Luo children were tested.

As tamiiiarity with materiais vartes from one ethnic packground
to another, it was considered appropriate In order to control
faml llarity to confine the study to Luo children whose language

Is common with that of the tester.

Assumpticns of the Study

(1) Nalrobi's schedule A schools being the fowest of the

three categories were considered from a sccico-economlc point of

view as baling comparablie with the rural schools.

e . L |

(ti) 1+ was also assumed that differences (if any) In
tha groups ability to make careful observations and to be able

to verbailize their bases for categorization were negligible.

Definition of Terms used:

(i) The terms "categorization", 'sorting', and classification
are Interchangeably used and should be taken to mean In this study

"putting together two objects which look alike in some way".

{(ti} The words "classificatory shif+s" or "criterial shifts"
in this study are used tomeanthe number of different sorting bases

within a given set of materials which a subject can identify,
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The words subjects, test subjects, test puptls, rural puplls,
urban puplis, rural subjects and urban subJects are used one way
or the other In referring to one or both groups of chlldren to

whom the test was administered.

(111) Environment as used In thls study Is restricted
to mean the physlcal materlals whlch are slther avallable In Urban
areas or Rural or both which chlldren Interact wlth wlth!in thelr

respective environments,



CHAPTER TWO

REVIEW OF LITERATURE

{ntroductlon:

The process of categorization represents an elementary
and general form of cognition by which an organism, human or
otherwise adjusts to its environment. tts utililzation In the
learning environment is therefore important, Three main reasons
can bo advanced to emphasize the importance of classification
particularly to human beings. First, differqnf kinds of stinuttl
are encountered within the environment. They are so varled and
overwhelming that a process of selecting and organizing these
stimuli is necessary., 1t is not difficult to imagine how 3
chlld's inabllity to organize and seifect various stimul! weouid
effect his learning. It is doubtful if lea;;lég woul& ;ch} at
all, but even If 1+ did, 1t would result In confusion and
Intellectual retardation. Secondly, because of the abliity to
categorize, identification of various stimuli Is possible 1o
achleve. This Is also very important in that the need to learn
afresh every type of stimull a person Is subjected to iIs minimized.
Lastly, the order which an Indlvidual imposes on sets of ob Jects
and the relationship that he makes between claszes of objects and
aevents Is possible due Yo ability to categorlze. Noter scholers
including Bruner have expressed the importance of categcrization.

The significance of classification as a component of cognition is

oxemplified in the statement:
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Much of our commarce with the environment Involves
doaling with classes of things rather than unique avents
and cbJects. Indeed the case can be made that alf
cognitive activity depends upon a prior placlng_pf
events in terms of their category membership,

(Bruner, J.5., et al. 1956, - p. 231)

A study of some aspect of classiflicatory behaviour in

chllidren is relevant to the process of education particularly to
sclence education at the primary level where the sclentific approach
to problem solving has been emphasized in recent years. Bruner,
Goodnow and Austln point out that all higher cognitive skiils
employed In. problem solving are to a large measure determined by

the classiflcation strategy @ thinker imposes on the chjects In his
environment. Consequently the necessity to, study how young

children classify obJects as they interact with thelr famillar as
wall as unfamiliar environment needs no further emphasis as I+ has

been mentioned already.

It Is imperative for this study to trace the general
developmental trend tn childrens' classficatory abilities aven though
the area'In which this study was undertaken was not devefopmenfalt
A clear picture ensues when this |s done since differences between
children of differing backgrounds ca; be understood when

dtfferentials In their development in classiflcation Is noted.



Davetlopmental psychologlsts (Plaget, Inheldar, Vygosky)and
soms sclence educators (Allen, Lowery, George,Dletz) and othors
have undertaken studles on how chiidren develop the ablilty to
classify. In some studles, attempts have been made to describe
varlous phases of classificatory behavlour through which chlidren
pass. Noted among them is the work of Piaget and lnvalder on the
development of classification. An appropriate start In raview of
literature should then be with the description of thu work of Piagot
and Inholder on classification. The development of classificatory
behaviour according to Plaget Is dependent on the formation of
logical structures which permlt the child to co~ordinate the two
corponents, extenslon and Intension properties. When the exfeﬁsicn
property is apptlied, the class members are specified whereas intenzion
property is used to specify common attributes defining the membura.
Piaget enumerates three broad stages. Within these three stages ,
there are altogether eleven phases starting with tho allgnmwu:

phase and progressing upwards to hierarchical classification. Tne

three stages arse each described betow.

Stage One:

The beginn[ng of development of c¢lassification is characterized
by the figural or graphical phase, At thls phase, the child is
dominated by the attempt to make a figure or construct a pattern., 11
a child Is confronted with a set of geometric shapes such as
trlangles, squares, circles he has the tendency to make a ling or &

flgure with the objects he is sorting.
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For example he may beglin by putting all the circlas ]n a lina,

When he flnishes up with the circles, he may contlnue forming a
Ilne using triangles and so on. Evidently the chitd Is dominated .
by formlng flgures and neglects choice of an attribute for sorffng
the objects, Hence at this stage figural presentation seems 1o
take precedence over consistent sorting in which an atiribute Is

used.

S?ege Two:

This stage 1s referred to as Quasi-classification. At this
stage of classification the abillity exhibiféd by the chilld is
characterized by some attempt to employ an attribute in the scrting
process., ;igural presentaticn though stlli featuring, Is no longer
a dominant factor. But the child lacks conslsistency and tends
to shift from one attribute to the other. As a consequonce, ho
tends to be Inexhaustive In his sorting, The Inablllty to carry
sortings exhaustively is because the child is 'uni-dimenslional' in

that he concentrates on & single feature thus ignoring other

dimensions of the materials In the sorting tasks he performs,

Stage Three:

This final stage according to Plaget Is not reached until the chiid
has reached the age of seven or eight. The child's ability to form
class hierarchies Is due to hls capability to perform consistant and
exhaustive sorting. This Is made possible because of the chllg's
ability to make criterial shifts easily in his classificotion and to
simuitancous ly consider several classificatory dimensions. |t Is the

contention of Piaget that only when a child is capable ofiforming
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classes of these sorts can he be referred to as having a true
oparational understanding of classes, Thus, it is from thls stig:
onwurds that a chlid Is capable of grasping the concept of class
Inciuslon since he has developed the abllity to consider the

properties of objects separately from the objects themselves.

Kofsky (1966) constructed a scalogram of classificatory
behaviour to test the Piagetlan developmental stages. She used
tho scalogram to test chlldren aged from four to nina. Her othur
Interest was to find out if age had an effect on classificatory
ability. The construction of the scalogram began with the
resemblance sorting stage where two objects are put together
because fhey are alike In some way or the other. The intervening
stages leading to hierarchical classification were named as follows:
the exhaustive, consistent,multiple class® membership and horizontal
ciasslfication. One‘of her findings was that therao was a
rolatlonship between a chilid's age and the type of task mastercd,
Further more, she found that the order of difficulty was similar
to the Piagetian construction. However there was no set order in
the mastery of the tasks since mastery of one task did not imply an
earlier one had been masteraed. Other than these differences, Kofsky
supports the development trends in ciassification as defined by

Plaget.

The contribution by Vygosky (1962) to the development of
classification also merits review, Vygosky also ettergted to analyze

various stages of development In ctlasslficatlon,

*
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Although In hls study, tanguege is significant In that its usage
In classiflcatory behaviour was analyzed, Vygosky presants tho
dovelopment of classification in various phases similar to tho
Pilagetian approach but with some differences. According to Vygosky,
the lowest stage Is the so-callaed 'Syncretic Heap' stage during
which the child's grouping is random on the basis of the objects
contiguity in time and space. Classificatory develcpment proceeds
onwards upto the Pseudo = Concept stage at which the child s
cepable of consistent sorTlng_uslng a selected affrlbufé. There is
concurrence in Plaget's and Vygosky's studies concerning
classificafion and the various phases through which chilidren pass.,
Basically, classificatory behaviour Is perceptually tased progressing

upwards to the conceptual level,

Denney (1972} desligned two tests to study childrdns free
classlfication, One test was deslgned similar to tho Plagutlan
approach whlte the other followed the Vygosky patterrn. HNelther
Piaget'snor Vygosky'ssfages were replicated as reported by Dernay.
BHT one pertinent polnt which arose from the study was the fact tha-
there was progression from the perceptually oriented ievel of
clessification to the conceptuaily based level., At the perceptuzi
stege the relevant attributes can be easily discerned as the process
of classification at thls level Involves identifying common
physical attributes. A more difficult strategy of search Is Involved
with conceptual grouping where class membership may not be defined by
a physical attribute. But the work of Denney confirmed the gonerat
broad classlification set-up as defined by Vygosky and Plaget. The

study of Bruner, Greenfield and Qlver (1966) aiso enhances the poin+t
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about progression from perceptual to the conceptual level, and gous
on to state that youngar chlldren group according to porceptlbio
attributes as tho protocols they use are tled up wlth colour, shopo
and slzo. The use of a superordinating base whether at the

perceptual or conceptual mode progresses with a chiid's age.

The studles of Evans & Serpeil, Suchman,_Rossljng Serpe!l and
Greenfleld all conflrm the progressicn of childrens' classificaticn
trom the perceptibie to the conceptual along the coicur - form -

function line iIn sorting objects.

The review has so far concerned itself with genarei developmant
of classiflcation In children. !t Is noted that chiidrens!
classiflcations progresses from the perceptible levei T; the
conceptual, and the physical attributes such as colour, shapse
and size are predominant at the lower ievel. But how the abllity to
classify varles with childrens' background 1s an Interesting arsa. 1+
has been the obJecT!Qe of a number of studles, which was also tha
objective of this study, Some studles examined differing chlldrony’
environments and thelr effect on childrens' ablilty to classliy. In
some of these studies, urban-rural dimensions was considored. Cihor
studies were cross=cultural In that children from different cultural
backgrounds were tested in classification tasks., Some studies
reviewed were conducted with children of the same cultura! background
oxcupt for variations in socio-economic status. The effoct of
familiarfty with stimulus materials was considered in the dasign of

some studies while others assumed or neglected such a variable.
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Whatever the dimension used, these studies were raviewed because

of their relevance to the study undertaken hare as thouy all tendoed
to throw light on the performance of chlldrené classification where
materlals were famillar or unfamiliar, and where chi Idrens'

environments differed.

Maccoby and Modiano (1963) In studying classification using
rural and urban Mexican children (at which they attempted to control
such variations as. language, level of technology} tested these
groups of children In their ability to sort objects according to
their similarities and differences. By the age of nine for example,
Twics as many urban chitdren as rural chiidren succeedod at Shurv
equivalence tasks. By the age of twelve four times as many urban
as rural succeeded In thelr equivalence g?ouplngs. However there
was no observed differences where formulating di fferences tetweon
items was concerned, The test assumed same fami!iarffy with the
materiais for both rural as well|l as urban subjects. Further mora,
although not tackled In this study the urban subjects performed -
better In using functional as well as nominal bases for grouping.
In another study conducted by Greenfleld, Relch and Oiver (1966)
in which the test materials were assumed familiar to both groups of
children, classificatory ability of iliiterate Wolof children was
tested. The test materials were a set of ten familiar materiais some
of which were red,some round and so on. Yet despite familiarity with
the test materials these chitdrens classlitication was found to bo
primarily colour based probably indicating that the type of

environment these chlldren lived In inhibited the growth of

classification towards conceptyal level.
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In @ further study CGreenfield (1966) used test materials which
consisted of three sets of three plcture cards to study urbzn
schooled (Dakar) and rural schooled and unschoolaed childrens In
equivalence sortings. The stimulus materials (though artificlial)
were considered familiar to all the three groups of children.
Excluding the performance of rural unschooled chiidren as it is not
relevant here, it was found that for the urban schooled children
thore was a more rapid progression from colour, towards function
than among rural.school children. In other words, the growth of
classiflcatory abillty was more rapid in urbanized schooled

children than In their rural counterparts., Thus assuming equal

fami liarity with the test materials, urban subjects perforrac terter
than rural chlidren, It would appear therefore from Greenfield's
.study that an urban environment fostered a more rapid development of

DI ] NN

classificatiocn.

Price = Willlams (1962) having expressed general-dissafisfaction
with the Western-type of tests administered to African chilcren
using artificial stimull, undertook some important modifications
in his study. This study is important because the effect of |
taml liarity with stimulus materlals was carefully controlled., He
designed a study In which the test materlals that ware famlliar and
appropriately suited to Tiv chlldrens' background, The children used
in the study were of the same ethnic background except that some of
them were IlliTeraTe-th!e the others were sghoo!ed. One of his
finding was that young children,some as young as six years wore

capable of classifying.
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Secondly reclasslfylng was possibie among his subjects. This tonds
to suggest that chlidren easlly made shifts In their sortimgs:
because famllltarity with materiais became a significant factor which
improved thelr performance. |In summary, Price~Williams found no
significant difference between schocled and unschooled children with
respect to thelr sorting abilities. Although Price=-WIlliams' study
compared educated wlth uneducated chlidren which was not the primary
objective of the study reported here, the fact that the factor of
fami liarity was carefully controlled makes its review pertinent and
appropriate In conslidering the influence of materials familiarity

on classification. The factor of familiarity does appear to have &n

Influence on performance as supported by other studies which follow

In which rural and urban school children were compared.

In a study which s!pilarly considered, fami ltarity with materials,
Irwin and Mclaughlin (1970) tested Mano adults and children. The
subjects were given +wo kinds of tests., One test (the unfam!liar
materials) utilized the geometric shapes such as circles, triangles
and rectangles while in the test with famiilar materials, the
subjects were given elght bowls of rice differing in colour
coarseress and other properties to sort., Geometric shapes being
unfami liar with Mano people, one of their findings was that with
respect to sorting unfamliiar materiais, the illiterates performed
poorly. They were unsuccessful at finding more than s singie
base for classification, However when the subJecfé ware glven
rice bowls to classlfy, the adults who prev!éhsly lagged behind
the school children were equaliy capable of making ciass{ficafEOn

and reclassification. !
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Although adults and children cannot be adequately compared, it

ls noted that the adult perfcrmance did improve In the tost duv

to the use of famiilar materials in classification, Thus like
Price - Wliilams' test, famillarity wlth test materials appears to =
tnfluence performance in classificatory tasks and 1+ would also

be expected to influence performance when comparing school chlldren

from rurail and urban environments.

The study by Sharp and Cole (Unpublished) was conducted to
tind out the Influence of schooling on ability to classlfy and
reclassify. In the study conducted among Mayan (Mexiceo) school
children, uneducated teenagers and adults, they found that there
was a higher percentage of correct sorting (52% versus 25%) arong
the educated school children compared with uncducated teenagers.
On the cholice ofamew dimension for sorting, 60% of the educated
subJects employed a new attribute for sor¥}né compaéeh to only 87
of the unoducated teenagers. Since the influence of schoolling on
classiflication cannot be neglected as found In the Sharp and Cole as
well as Greenfield studies, It was Important In the study undertaken
herc that In comparing rura!l with urban children, the schoo)
difterential be controlled by making it as similar as possible for

the two groups.

Deregowski and Serpeil! (1971) conducted a cross-cultural
study Involving Zamblan and Scottish school children. The children
were given two kinds of test materials to sort. One +task regquired
them o sort immitations of real objects made from plustic materials
while the other test required them to sort coloured as well as

black and white plctures of the given objects. No differance in
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sorting ability was observed between the two grows of children

In sorting real objects. Howsver, In comparing chlldrens' sorting

of black and white as well as coloured photographs, therc was a
dlfference in favour of the Scottish children. Ceregowskl and

Serpell contended that the difference arose because real objects

and pictures of objJects elicited different interpretation which

In turn affected childrens' sorting. Their study brought out clearly
the importance of physical presentation of the materials. Simlleriy,
in the deslign of the study reported here physical presaﬁfaflon of

test materials was carefully taken Into conslderatiocn, tBuT besids

the aspect of physical presentation, the study alsoc clearly brought
out the significance of familiarity as a factor and its effects

on sortimg task., Zambian children being less famillar with pictures
did not perform as well as Scottish chllidren In the samo sorting tost.
A secondary finding but which is In agreement with qther resosrchors
already menticned was that Zambian chllidrens' grouplng was more likely

to be based on colour than Scottish chllidrens' grouping.

Okonjl (1971) studied the ef fect of famillarity with test
materiais on classification. His subjects were Scottish and
lbusa (Nlgerian) children. Although he ciearly expressed the
Inconclusive nature of his findings, he felt that famillar)fy with
cbjects used in testing affected a child's efficiency in classificaticn,
He noted that differences between Scottish and lbusa children wers
cbserved in the age range from eleven to twalve years. However,
at the |ower age range, the difference was not significant. Tée necd
for conslderation of the types of stimulus materials used was also
scunded by Kelilagan (1965) in his study of Western Nigeria's

Yoruba children.,
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He expressed the feellng that if appropriate famlliar materials
were consldered In Investigatory work there wouid be no dlfferences
In classificatory ablllties. The Influence of environment on
classification was also studied by Scribner (unpublished) though

It appears no attempts were made to consider materials femliiarity
for the group. Scribner wanted to find out to what extent "mcdern
influence" affected taxonomic categorization among the Kpelle peopls
exposed to varlous degrees of contact with western culture, His
subjects were high schocl students, non-literate aduffs from
villages exposed to western Influence as well as subjects from
remote rural areas presumed to have expérlenced !if?\é western
influence. One of his findings was that high schoo! students and
adult Qorkers exposed to western influence made predominantiy more
taxonomic categories than their Illiterate counterparts. He also
found out that the use of category mehgerﬁhip dréﬁped sharply in

the case of remote area subjects, However, despita the drop thay
were at l|east capable of meking some taxonomic categorization,

in comparing adults who had been subjected to western influence with
high school students, Scribner observed that the performance of

these two group was about the same., Scribner's study is considured
relevant for review because It exposed the influence of envircnmanial
variations in categorization, Although agaln as mantioned earlier
that adult performance cannot be meaning fully compared with ycunger
people, Scribner's study seemed to suggest that experientiai factors

other than formal western type of schooling have influence on

classification.
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But 1t should be noted that experiential factors derlve from a
subJects environment., In other words, the type of anvironment a
subject Is exposed to, plays an Important part In moulding up hls
classification ablllties. Although a term such as 'western
infiuence' as implied In Scribner's study [s not definitive sncugh,
the study points to the fact that the type of environment a subject

lives in has an influence In his abiiity to classify,

Four Piagetian tasks were administered by Tam et al (1871) to
groups of socially advantaged and soclally disadvantaged children.,
Categorization of environments as 'socially advantaged' and'socially
dlsadvantaged' may be consldered as analogous to 'deprived' and
‘sflmulating' environments. In comparing the two groups in
Piagetian tasks, they found that 'culturally deprived' children
progressed at a much slower rate in their classification comparad
to the children from culturally sflmula%i%g.enviroﬁéen?. AIThOug§
variation In culture was not a subjJect of Investigation in the <tudy
undertaken here since thls was confrolled, the results of Tam and
associates further stress the influence of environment on
classification, It Is a fact that materlals in a given environment
do not constltute the entire chlld's eavironment, however, such
differences between 'deprived' and 'advantaged' environments are
partially ccntributed to by the difference in the types of materiuls
with which chlldren from these settings Interact. I[n a study of
childrens' social background on ability to group objects, Shlomo

(1971) compared the performance of chlidren of differing social

classes, ethnic background and sexes.
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The interest In Shlomo's study was In the performance of children
of differing soclal backgrounds in grouping objocts. Shlono
found that 'lower'! class subjects were less able in employing
atstract grouping styles and in achleving required concep?uarn
breadth campared with the higher social status chiidren. In
Shlomos' test, famlllarlty with the materials was apparently
assumed to be the same for all the social classes, sexes and
ethnic backg mund. The use of words llke 'lower' and ‘'highor!
social classes may be Inappropriate and are irrelevant for the
study undertaken, but serve to categorize various childrens
environments and hence their differing exéeriences. In another
study using Plagetian ciassification tasks, De lacey (1970)
studled ;he effect of environment on classiflicatory abllity and
what type of assoclation existed between the two. His findings too
supported other flndings about the Influence of environmont on
classitication, He concluded by stating that there was a markod
relationship between the degree of enrichment in the child's
environment and the area of mental growth manifested in the abllity
to classify. De Laceys' study like other studies reviewed
indicates the extent to which materials in a child's environment

affoct his classiflication,

Davey's (1968) Invesigation of Tristan da Cunhas' childrens
classification abilitles according to various age groups also
supports some of studies already reviewed., He too found that there

was a progression from the perceptible to the conceptual level.



Orbeit's study (1967) also found that remote rural children
(remote presumably In terms of thelr contact with Western Culture)
wore more concrete and less abstract In the cholce of categorios
used by them. |t |s apparent from Orbell's study that an
assumption about equal famliiarity with the materials for all the
children was made. On the basis of that assumption Orbell's
study supports other flndings which observed differences between
rural and urban children In thelr ablility to classify cbJects.

]

Two other studies which did not deal with classification
specifically were reviewed but there was jusflficaflon {or
reviewing.them. In Thé first instance the researchers considered
the effeéf of stimulus famlliarity on one aspect of cognitive
deve lopment namely conservation. Secondly since studies which
test chlldrens' conservation and classification abilltles
basically investligate thelr cognitive functloning, a study of
conservation using famillar materiais would to some extent be
helpful In looking at the effect of material famitiarity on
classification. One such study was conducted by Kleln and
Lester (1973) who studied conservation among Guatemalan chi ldron
using famll}ar and unfami {iar materiais, The chilidran were |
drawn from rural surrounding. The development of conservation of
Guatemalan chlldren and the results pertaining to It Is nct of
concern here, But one relevant finding by Kleln and Lester was
that fami liarity with stimulus materlals Improved performance on
conservation. This experimental study is one of those which show
the Iimportant role that materials famillarity plays in studles

which test chiidrens performance in the areas of conservation and

classification,
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But It s fair also to polnt that Lloyd (1971) In studylng
consarvation of Yorub; chlidrens' conservation of dlscrete and
contlnous materlals which were fam!|lar and unfamillar to them,

dld not find any differences In the performance in conservation
whether faml]lar or unfamlliar materials were used. Although
Lloyd's study found that faml|larlty was not a critlcal factor

In her test, the study Itself Is Important In that the signlficance

of familiarlity had been reallzed and was borne In mind In the

design of tha tests.

Otaala's (1973} study of classiflcatlon among Teso ;hildron Is
Important for one maln reason., [t was admlnistered by ths tester
who spoke the same [anguage as the test subjects. This apprcach was
simliar to the study reported here. Although the study dld not
attempt to compare urban wlith rural chlldr?n'!n c[asalflcaflon, it
expressed a contrary oplnlon concernlng the use of colour as a bace
for class!flcation by African chlidren. Contrary to other tlndinge
already mentloned, Otaala found that colour as 2 basls for
classiflcatlon was not as proponderant as had been sugygected In
other studles, consldering the type of tasks used amcng his rural
sample. Llke Price -~ Wl[]iam's, Scribner's and Okonji's designs,

hls study was based on materials avallable withln the subjects

environment,

Some studles particularly relevant to elementary sclence
education are revlewed below. Those reviewed here were malnly ~
conducted In the Unlted States. The influence of Urban-Rural
dImenslon on performance !n some tasks was shown by the study of

Dletz and George (1969).



In fht§ study, urban and suburban c¢hildren were comparad in thelr
performance of elght tasks of basic skllls. Though not

specifically classiflcatory tasks, one of the findings was that there
was a differential In performance favouring one environmental

sefflng (suburban), Thus the type of skills a chlld learns and uses,
seems to be Influenced by the type of environment to whlch such a

child Is exposed.

In 2 further study by the same authors in 1971 on How children .
classify, they found that the properties selected In classificsiury
tasks differed between urban and suburban chlldren. Raven {1968) In
studylng classification ablilities among the culturally disadvantaged
children obtalned results which fendeﬁ to support Brown's hypothesis
about their (culturally disadvantaged) reduced analyfib power In
analyzing categoric relaflonshlp; But lf is doubtful whether Raven's

r . Y

design favoured both groups of subjects. However, !t also supported.
other flndings which observed dlfferences In classlflcatory )
abilities be#yeen children from two environment settings. In a
study by Johnson (1973) on categorlzation between low and high
socio-economic status children, he observed that high socio-
economic chlldren demonstrated greater abllity to categorize on
attribute resemblance. Although 'high! and 'low' soclo~economic
terms were not relavant In thls research, non the less such
differences are Indicative of the different types of environments
various children live in, a sltuation somehow analogous to urban-
rural dimenslon in the study here. Lastly the study of Roland

(1968) on sclience achlevement also conflrmed the existence of a

difference In performance as dependent on socio-economic status.
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Performance favoured children of 'high' economic status who

performed better than the 'low' class chlldren.

Comment on review of Literature

Studies reviewed in the preceeding section dealt mainly
with childrens' classiflcation and how various environmental
settings 1o whlich these children are exposed influencs thls
abillty. As stated by Plaget and other scholars, the developrent
of a child's classification is dependent on hls Interaction with
the environment, Various studies categorlzed the environments as
" jow sccio-economic’ versus 'high socio-economict;'rural' versus
'urban' disadvantaged versus advantaged; urban versus subhurban.
Whatever the categorlzation, the revlewed studies looked at
children performances In differing environmental settings, Since
various types of environments implicitly jgpose on the child the
types of material objects he handlies and manipulates, there was
Justification to revléw all these studies since they threw light
on the ocbjective of the study which was undertaken. Some studies
have shown that the deveiopment of childrens' classificatory
behaviour progresses from the perceptible level to the conceptual
levei and that colour Is the most prominent attribute used in
categorization of objects, Differing performances in cliassification
have been shown In some studies. These studies have noted
differences in classiflcatory abilitles between rurat and urban
chlidren In favour of urban children. However, |+ may be questionablo
whether the test materials used in these studies took into

consideration the differing environments.
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Greatsr contact with Western environment has been found to Influence
classiflcation. Attempts to consider famliilarity wlith test matorials
ware made in some studles, thelr results being relevant here. Tho
effect of content domain (the types of materials used In testing

children) was observed to Influence performance In classification,
Scribner and Cole (1973 p.122) implicitly emphasize the Iimportance

of coensidering famillarity with the test materlals whon they stata:

"The attribute selected as the basls for grouping Is
sensltive to the nature of mafe}ials worked wlth:

how familiar they are (rice versus geometric stimuli)

the content domain from which they are drawn (animal versus
plants) and the form in which they are presented (objects

versus plctures)”,

e » LY

The review then tends to support the contention Tha} If a
comparative study of rural and urban school children was undertaken
in which the influence of materials famitiarity on the ability

to classify materlials was considered, then no differances would be
observed between the two groups, at least at the concrete mode of
classification, However, If such dlfferences were obsarved, then
they would be in favour of the group for whom the maferi?ls ars

familiar, }



CHAPTER THREE

ESIGN OF THE STUDY

—

The experimental work was conducted In two separate locatlons,
one rural, the other urban, For the rural study, schools in Aseqgo
Division of Homa Bay district were selected; while the Eastern
division schools of Nalrobl dlstrict were chosen for urban study.
Three schools were selected from each of the divislions mentioned,
The majority of the schools In the Eastern Division ars predomina=
ntly schedule 'A' type, Other schools class!fled as 'B' and 'C!'
also exist under the management of City Councl] of Nalrobl
Education Department. In retation to these two categories,
schedule '5‘ schools constitute the 'low Income' schoois. Thay
are referred to as 'low Income' In the sense that the aTTendance
at these schools Is mainly by children of |low salaried parents,
suwch as unskiiled and seml=-ski|led worker;: AOmestcI;ervanfs and

petty traders. The choice of schedule 'A' schools rather than '8!

or 'C' for comparison is explained later.

The test subjects were all males aged between aicht and ten
years. In view of the dlfficulty that was anticipatec in fixing
the exact ages of rural children, It was found that estimating the
ages of children within an intervai would be easier than trying to
find a chlld's exact age. Problems like guessing childrens! exact

ages were likely to be minimized with the use of an age iﬁferval.

The test subjects were chosen from standards three anc four

rather than a single class,



-3 -

The reason for thls becomes clear when the ages at which rural
and urban chlldren begin schooling Is consldered. Generally,
most rural puplls beglin school later than thelr urban counter=-
parts., Urban children particularly In Nairobl, enrol In;sfandard
one at around the age of six so that by the age of eight'most

of the pupils are In standard three. On the other hand,ipecause
of late start in schooiing, most rural children are likely to be
as far below as In standard one by the age of elight. Unless this
differential In beglinning school is considered, therc i; the
possibility that in testing both rural and urban pupils, older
rural puplls of the same class are iikely fo be compared with
younger urban children, For thls reason It was consideréd more
approprlafé to sample two classes, three and four rather than ong
in order to obtain adequate number of subjects comparable both In
~ terms of schoollng expertence and in thelm ages. The possibillty
of school Influence on classiflcation tasks was considered an
Important factor consldering the result of the studies of Sharp
and Cole (unpublished) as well as that of Greenfleld (1966) In
which they found that schooling experience was an influential
tactor in classification. Similar views had been expressed
ear|ler by Dent (1937} In investigating the applicability of somo
tests to the Zulu chlldren in which he compared three groups of
children. He found that performance In the test dependad on
schoollng as weli as the amount of contact wlth urhan eurspca=

culture.
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Selection of male subjects

Review of literature In the previous chapter indicated that
pertformance In classificatory tasks Is influenced by a number of
tfactors. One of these variables Is the content domaln, that Is
the type of materials contalned within an environment. Since In
the rural area where the study was conducted boys and girls
engage in distinct domestic duties, the domain in which the boys
operate mostly differs from that of the girls. In other words
the types of materials boys become more famlllar with cannot
be assumed to be the same for girls. This difference Is likely
to affect the factor of materials famllia}lfy and should therofore
be controiled., Rural boys to cite an example, perform the
primary ;ole of tending cattle (aithough thls role is rapldly
diminlshing) while giris draw water from rivers and pick vegetables
in the shambas to prepare meals. It ls'a reascnablé assumption
bearing In mind such differences that boys as a whole would be more
familiar with cattle while girls are |ikely to be mcre familiar
with vegetables, Since classitication is senstive to the type
of domain used, 1t became necessary to elther design a test in
which the materials were equaliy familiar to both sexas or
alternatively to use test materials suitabie for only one sex and
axcludae the other sex from the study. in the design of this study
it was deciced that only materials famillar to the boysioe used.
Hence the Justification for the test being confined to cha sex.
This made the control of familiarity with test materials more
meaningful as It narrowed the content domain for the subjects und.r

investigation.
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The second point for excluding girls was based on consideration of
probtems of communication with the subjects. It was felt that
communicatlion during the administratiom of the test would be
easier with boys than giris.

]

Procedure for selection of Test Sublects

]
A letter of iIntreoduction to the heads of the three urban

schools was obtalned from the Deputy Chief Education Offiéer of
Nalrebl City Councl!. The tester then proceeded to each school

and introduced himself to the headmasters. The objective of the
study, its crganization as weil as the speciflc help required

from the headmasters were explained. The headmasters in turn
directed fée tester elther to hls deputy or to the class teacher
concerned. With co-operation from these teachers, male pupils of
Luo efhnlc‘background around the required 'dge’ Interval and level

of education were summoned before the tester. Thlis Initial group
which was selected by the classteachers to be used in selecting

the final test sample was a large one. At this initlal stage

the Infention was also to be acqualnted with the pupiis so that
later on the subjects would be relaxed and feel a?‘home during tne
Teé?, an important factor In working with young.chlldran. Hence

at the first meeting with the lerge group, chlldren were asked
about thelr ages, thelr residence, Interests, parents occupation and
other matters concerning thelr homes generally. Some of the
questions did not bear direct relevance to the test but they served'
to stimulate and galn confidence of the children who initiaily felt

rather withdrawn, ‘ :
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The age of every chlld was Jotted down and any chlid who it was
felt was younger or older than the specified age interval was
excluded. A random selection of the subjects was made to chcose
from the large group, the test sample to be administereg the tost.
This was done by glving children numbered and unnumbered papers
to plck from a container., Those pupils who picked numbefed papers
constituted the test sample from that particuilar school. 'Atter
the saelection procedure, the non~selected candidates were-
fequesfed to return to their classes. To the remalning greup It
was briefly explalned that at the next meeting they would play a
game of putting things together. This was considered necessary
In order to let the children antlicipate what they would be dolng
rather than be conf}onfed with what they knew nothing about.
An interview schedule was then fixed on a.sultable dax gencrally
In flve or six days time during which period the testor proceeded

with test arrangments in other remaining schools.

The procedure in selecting rural test subjects was similar
to the one used in selecting urban subjects. However, greator
holp was sollclted from the class teachers to find the agos of
children, Below is a table of the numbers of test supjects from

beth rural and urban schools,

-



Table 1: Number of Sublects selected from

Test Schools

SCHOOLS RURAL URBAN
School | 13 9
School 2 14 I
School 3 i2 10
TOTAL 39 30

Choice of Test Materials

Real obJects were used in the administration of the test
rather than pictures or drawings of objects. |t was forseen that

testing subjects with real objects was Ilkely to take longer to
admlinister compared wlth pictures or drawlngs. Firstly froma
scientific polnt of view, since the objJective of the study was
sclence oriented, It wés declided that real physical objects be
used rather than any form{represenfafion of the objects. This was
because as the basls for science at Primary Schools is on
childrens' handling and manipulating objects In thelr science
activity, a design using real obJects was conslidered appropriate
for the study. Another important point In deciding to use real
objects was the fact that the type of representation used could
Influence a child's performance in a test. Biesheivel (1968,

p. 63) observed that tests using pictorial materials neglect the

fact that a picture particulariy on printed paper Is
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"a highly conventlonal symbol which the child reared In
the western culture has learnt to Interpret because he Is
confronted with pictures from his ear|iest days, gets much
of his pre-school educetion from picture books and toys
with plctures on them ..., To make the object culturally
meaningful Is of |ittle avail, if pictorlal presentation
ttseif Is unfamiliar and It does not evoke an attltude of
interpretation which a suropean group automatically

assumes'.

Schooling has made contributions to both ru}al and urban subjecfs

In their Interpretation of pictures since most of the books
children use In thelr schools contain pictures and drawings In tham,
However, the urban environment Is far more permeated wlth

pictures and simllar modes, than a rural orfe;' hence ufban subjects
may be reasonably more familiar with picture presentation than

rural chiildren., |f such differences are not considered this would
bias the test. This was the justification for the use of real
objects as test materials, Because familiarity with materials was
an important factor In design of the test, precaution was faken to
ensure that a form of presentation to which a subject was unfemlilor
with was not used as this could create confusion and hence render
an object that was otherwise familiar to the subject to appcar
unfamiilar. Lastly plcture presentation fimits to visual the

choices a subject can make use in sorting 'objects.
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Sorting by non visual attributes such as weight, smell and ofhers
are precliuded when picture of objects are used., The study almed
at testing chlldrens! ablllity to sort objects using as many
attributes as could be ldentifled beside the common attributes of

shape, size and colour,

Deflnition of faml!liarity with test Items

Before the final set of test Items were chosen an attempt was
made to define the term 'famillarity' since the design required
materials that were famlliar to one group butr nct the other, It
wou ld be appreciated that It is not an easy task to declare some
materials famlliar to one but unfamiliar to the other group.

An object that a chltd sees in his surrounding does not
necessarlly constitute famlllarity in the sense It is applled here.
An urban ch!ld'for examp fe who has seen a ieipphone and therefore
'knows' 1t cannot be assumed to be famlliar with the item. This
axposes the inadequacy‘of defining famillarity on the basls of
visuai response only. The problem of familiarity in the study

Is compllcated further by the fact that some modern products hzw
found thelr way even to the remotest part of the gountry. Hence
western materials that could be considered tc be predoninantly
urban may be available and equally famillar to the ruratl children.
With this consideration In mind, an attempt was made to défine a
child's faml |larity with an objJect using the following crl?erlal

basas:
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(i

(rn

(iv)
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Having seen the obJect. This Is an Important condltion for
faml (larity particularly with regards to concrete obJects.

A chlid can only be famiilar with what he has seen,

The child can state the use of the object.
A child who has seen an object but is unable to state Its
function cannot be considered to be familiar with such an

obJect.

An obJeéT Is easl |y avallable In the environment,

This was crucial point in the study. The materials that are
easily avallable to a chlid are those which he malnliy
interacts with In his environment.

To decide whether objects were easlly avallable or not, a
number of objects within that particular environment were
collected and a consesus established,among the pupiis whethor

such an obJect was easlly aval lable or not.

The object has been handled within a specific period:
A common everyday object should be the type of material with
which a chlld very often comes In contact. There Is however

the possiblility that despite avaliablility of the objoct in

-the surrounding, a chlid may not have handled an object

for some time, That is, the fact that an object is
commonly available In the child's surrounding does not mean
he 1s famlllar with such an object, if he does not handle
I+ often enough to be able to make observations and

abstract Its features.
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To ensure that all the subJects were reasonably welf exposed
to a set of obJects, the period withln which they had
hand led the set was conslidered. |t was arbitrarily fixed
to three months to allow as many test subjects as possible
to flIt the condltion, Thls procedure was later found to
be superflous but it was however initially a necessary step.
For the type of materials used the mere fact that the subject
had consldered 1t common automatically Implied his usua!

contact with such an object.

All of the four deflned bases were used In defining
familiarity, [+ should be noted that positive response to both
(111> and (iv) Implled (1) and (1i), However, as a procedure in
fésflng famillarity, the first question had to begin wlth basa

(1) and then proceed onwards to the fourth-+base. Ly

Flve sets of urban materials and four sets of riwral materials
were cﬁosen from a larger list of materlals that had been collected,
Then on the baslis of the definition of familiarity, the materiuic
woere tested for familiarity by noting chlldrens} responses 1o the

four famlllarity crlterion questions,

The test materials consisted of sets of objects.  The sots

of materials were as follows:=

Selected Urban Test Sets

LSET ONE Etlectric bulbs,

SET TWO Salt contalnaers with sugar, water and salt,
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SET THREE: Rectangutar pieces of foam rubber.

SET FOUR: Balls,

SET FIVE: Cut outs of transparent shapes.

Selected Rural Sets

SET ONE: Three heads of finger mlllet (kal).

SET TWO: Three pieces of reeds (odundu).
SET THREE Three pieces of stones (nyatieng').

SET FOUR: Three local lamps (nyangliie),

Each set contalned In 1t three objects similar 1o the three
object sorting test administered by Greenfield to the Wolof
chlldren. However, there were dlfferences in the chclce of
materials used In the study reported here. In Greenfleld's test
the obJects could only be sorted into pairs and the cholce of

sorting attributes was restricted to colour, shape and function

only.” The advantage of three object sorting lies in the fact that
it Is exhaustive and simpte. Children must put together any two

of the three objects which are similar in some-way leaving only

one object. Had the objects been more, sorting would have been

. Inexhaustive and scoring procedure would have created problems.
Besldes, not all children would have found the test uésy. Atineuyn

three object sorting was used in this study, some modifications

ware made to suit +the design.

(a) Repeated sorting was allowed. In the Greenfleld test the
three given objects could be sorted In only three ways without

repetition,
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(b)
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In the study reported here, the subjects were allowed to

resort the same palr he had sorted earller provided fie gove

a different basis for putting the two objects together.

The Greenfield Test materlals employed dlfferent objects
trom different domains, For example one of Greenfield's
three obJect set was an orange, a clock and a bicycle. But
this study used a set of objects, of the same kind. That
is the three objects were all lamps or balls and so forth.,
The advantage of using a set of similar objects was that the
dimension of sorting was made wider. Depending on the set,
the test materials could be sorted acéordlng to colour,
shape, slze and any other basls a subject was capable of
flndlﬁg since repetition was allowed. However, functionai
categorlzation was sacrificed as objects being of the same

kind precluded sorting on the basis of function,’

Description of test materlals

Urban materials

SET ONE: The set of electric bulbs fulfi{led the following

{a)
{(b)
(c)

(d)

descriptioni~

Two large size, one small,

Two reddish In colour, one yellow.

Two of the same shape, one different In shape,

Two with broken filament (made noise when shaken,) one did

not.
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SET TWO: The test set consisted of three sal+t contalners

{a)

(b)

He)
()
{e)

filled with sugar, salt, mlik and water. The set

satlsfled the followlng properties:=

fwo made of plastic, one made of glass.
Two rectangular In shape, one clircular,
Two green, one white.

Two contalning liquids, one powdered solid.

Two heavy, one light.

SET THREE: The set consisted of three balls. The saiient

{a)
(b)
{c)

(d)

(e)

teatures for sorting were:

Colout (Two brown, one multicoloured)

Slze (Two small, one big)

Pattern (Two with patterns, one without) B
Bouncing property: (Two bounced'hlgh, the other did not
bounce as high).

Softness: Two hard, one sofft.

SET FOUR: The materials consisted of three pleces of foam cut

into rectangular shapes. Although this set Is
artificlal as opposed to the others in that they were
cut to slze by tester, they were used because rubber
toams are commonly available In most urban homes as they
are used In making mattresses, chairs and piilows. The

three pleces are described as follows:-
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(a) Colour (Two Ilght green, one slightly different In colour).
(b) Thlckness (Two same thlckness, one thinner).

(c) Llength (Two equal In length, one shorter),

In describlng the sorting properties, It must be realized
that in the actual sorting tasks, many more bases were
identified by the subJects in thelir sortings as such the given

description cannot be consldered as exhaustive.

SET FIVE: The set of objects used for this test were artificlal
stimuli. The materials consisféd of four geometric

shapes as follows (i) two triangular (i) one shape

" pentagonal and (iil) one rectangular., The four
obJects could be sorted according to the following

o'y [ [ Y
)

properties:=

(a) Colour (Pentagon and triangle).
(b) Shape (Two friangles).

(¢) Size {(Two trlangles).

{d) Thickness (Rectangle and Square),

{(e) Transparency (Pentagon and red triangle).

Rural Materials

SET ONE: The materials consisted of three heads of flinger

millet (kal). The use of finger millet was appropriete

because 1t Is a commonly grown food In the location trom

which the rural test samp le was drawn.

g+ e 5
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Moreover at ths time of testing, "kai' was In season
and chlldrens! contact with 1t at that particular
time must have Increased thelr famiilarity with 1t
The three heads of 'kal' could be sorted as

follows:=

(a) Colour (Two same colour, one dlfferent)
(b) Size {Two small, one big)
(¢) Number {Two wlth four fingers, one with six)

(d) Length of stem (Two with long stem, one short),

SET TWO: The materials for this test were three pleces of odundu
(reeds). Reeds are commonly avallable and widely
used materials In rural areas of Nyanza Province
including the test area., Children In rural areas are
familiar with reeds as houses, a;o}s, win&é@s and
granaries are constructed from them. The three pieces

of 'odundu' could be sorted as foliows:=

a) Colour (Two yellow, one brown).
b) length (Two pleces same length, one shorter).
<) Number (Two pleces with three nodes each, one with four),

d) Thickness (Two pieces thick, one thin),

=T THREE: A set of nyatieng' (spherical stones used fcr
sharpening hand mills) were used. The hand mlllis are

avalilable In many homes in South Nyanza.
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The handmil| conslists of a large stone base and'a smaller

one used for grinding millet to flour for prepanation

of food. 'Nyatieng' are used to sharpen the haﬁq mill to

make the surface rough, as grinding Is most effactlve

on such surfaces. The three pleces of 'Nyatieng' could

be classifled as follows:-

(a) Slze (Two stones big, one small)

{(b) Shape (Two stones 'less spherical' than the other)

(c) Colour(Two same colour, one different in colour)

(d) Weight (Two stones heavy, one light)

[

SET FOUR:

Local lamps are wlidely used I'n most areas

of Nyanza Province. The lamps (locally known

~as 'Nyanglle') are made 'frdm scrap pieces of

tin., Paraffin ls used for lighting. They are
also used In less“fo dokhomes In urban cen;res
Including Nairobl though -not as widely as In
rural areas, Nyanglle for most rural children
Is a primary source of light used for reading
at night and for this reason they always
handle these obJects. The three lamps used

in thelr "natural" state that is, when burning

could be sorted as follows:=-

(a)’ Weighf (Two with a lot of paraffln In them to

make them feel heavier).

L]



(b) Colour (Two a mixture of yellow and blus, one red)

(c} Slze (Two shorter and wider, one longer and narrower)

(d) Flame slze (Two wlth small flames, one with blg
]

flame),

" As with urban materials, chlldren were able to identify

more bases other than the ones listed,

Choice and use of Luo puplls and language

The test subjects were seiecfeq from a set of Luo
children attending test schools. There were two maln
reasons for confinlng the study to chlldren of Luo ethnic
background, Flirst It had been forseen that tho problems
of verbal cdmmunlcaflon might arise as theo children were
expected to Justlify their bases fo;.éafegorﬁkafion.
Moreover to many chlldren,particularly rural, the
interview schedule was |ikely to be a novel experience
wﬁlcﬂ might adversely affect thelr responses. Since the
tester was of Luo origin, 1t was felt that effectlve
communicatlon would be fostered If the study utillized
subjects whose mother tongue was the same as that of the
tester. Not only would communication be made easier but
th; subjects would feel free with the tester tatlking in

their own language. Secondly, only Luo subJects were used

and thls was for cultural! reasons.
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Ustng chlldren of varlous ethnlc background such as
Kamba, Kikuyu, Luhya for example In the same test

would have required a more careful control of materlal
famillarity, and probably I+ would have been difficult
to find common materials,{let alone ovorcoming the
problems of communication) that were eqﬁally faml liar
to all children of various backgrounds. Hence to
minimlize problems of communlcajlon and to control for
familiarity only chlldren of one ethnic background were

9

used,

Testing Procedure:

Ffrs?, the test of famillarlity with materials was
given by sollciting chlldrens' responses to the four
fami llarlty criterion quesfions.leHe Tes¥‘of classifying
the three obJects in a set then followed. As a result
of testing for materials famlllarity which requlired
the subjects to respond positively to the first three or

more familiarlty criterion questions, the test sets wers

found to fit the foilowing categories:=

(a) Fami liar to Urban subjJects only,

(1) Electrlc bulbs

(il) Foams

(b) Famlillar t0 both groups

(1) Nyanglle (Local lamps)

a

(i) Balls



s (ed Famiilar to rural chliidren only

(1) Kal (Finger mi|let)
(11) Odundu (reeds)

(111) Nyatieng (Stones)

(d) Unfamlitar to both groups

Geomgfrlc materials.

The set of:confalnersrfrlled with sugar and salt ...
Qas found to be too complicated and difficuit to
administer and therefore not used in the adminlstration
of the test. .
in testing chlldrens' sortings using the test
materfals there was complete randomization qf the test
items., For example one chllid might start with the
'odundu' test and then proceed with an urban test while
another chlid might start with a completely different
Item. The purpose of thls was to ensure that one set
of proceeding test materlials did not In any way Influence
performance In the next set of Items, For example
there was the feeling that If a set of familiar materiais
were given first to a subject to sort, then in the next
stage of sorting untamililar !tems, performance might
be influenced as a result of sariler contact with
tamiliar |tems and vice versa. To ensure that performance

In the test using famillar or unfamiliar items was not



infivuenced through earilier contact wlth a set of test
Items, randomlzation was done to avold any such

Influences,. .

Before the test subJects were glven tho sorting
tasks individuaily, a ten mlinute duration was allocated
to the entire test sample In that particular school to
observe, handle and manlipulate the materlials In order to

get the 'feel' of the materials.

After the expiry of the alloted time, a test
subject was then called before the tester and aliowed
to hand|e the set of materlals to be sorted for about
two minutes. The tester then demonstrated what was
expected to be done by using a set of three pleces of
geometric shapes which could be s;;fgd accb}dlng t0
colour, shape and'fhickness. Once the child understood
the procedure, he was told he had another two minutes
In which to make careful observations of the set of
three objJjects before him after which he would Ee
expected to put any two objects together and 15 state
the reason why he did so. |t may be that the tester
was too generoué in his time ailocation but It was
considered worthwhile to give the sublects ample
time to be able to work confidently with the tester.

As might be expected, particularly with young chliidren,

some enthuslastic children started sorting without

»



teking time to make observations but they had to be
restrained to fully use the two minutes alloted to
them. After the explry of the two mlnutes observation
period, the child was told to beglin sorting the thres
obJects In twos and to state the reason for his
sorting. He was clearly told that he could agaln put
the two obJects he had already put together prbvlded

he gave a different reason for doling so. !f the chlid
was unable to proceed with hls sortings, probably
because the instructions were not clear a repeat of tho
demonstration with the geometric shhpes was glven.
However, except for only two cases out of the entire
sample épace, repetition of instructions dld not occur,
As the two cases of repetition of Instructions waore not
consldered significant enough to affect the‘results of

 the study, they were inctluded In the analysis of results.

Scor!ng:

Correct sorting followed by a correct explanation
tor his sorting earned the respondent a tally in the
response sheet., Wordy and elaborate explanations by
a subje;f did not justify a higher score. Wwhat was
Impor+an+ was that a subject stated the correcflbasis
for his sorting. For exampie a child who put tvo reeds
(odundu) Togefhef and br!e¥ly sald they were puf S0
because "kitgl chalre" (coiour simlijar) or Just sald

"kitgl" (colour) was awarded a tick for correct responso,



- 50 =

I+ is Important to point that problems of expialning
the basl!s for sorting were not experlienced since the
language used was the mother tongue,
]

During the entire interview sesslon again only
- two cases were noted In which the subjJect put fﬁo
objects together but was initially unable to state the
~reason for his sroting. However, when the question was
put In a different form such as "why haw you left
this one alone?”™ the subject was able to give verbal

exp lanation at the second probing.

A chlld's score In a set of meterlals was taken 1o
be the number of correct sortings he made when presentod
with the set of materlals. The group:'score - Jdn an |
attribute was the number of subjects who identified the

attribute In sdrfing the given set of test materials.



CHAPTER FOUR
RESULTS

Introduction:

The xz test was used In fhe.analysls of the results obtalned
from the Interviews. The subjects were compared In thaelr
abllity to sort the materials according to the attributes which
they identified. Two by two contingency tables were drawn for
each of.the attributes used In the sorting tasks to show the
frequency of test subjects (both rural and urban) who used the
aTTribu%e In thelir sorting task and those who did not employ
the attribute. The x2 test Is important to note, on a 2 x 2
table is basically a test between two Indepegdenf propertions.,
The test was also used for comparison of urban with rural'puplls
In thelr ab;lify to use three or more sorting bases in the
tasks. A further test of signlflcance between two Independent
means was performed to test for differences In the mean number
of attributes used by both categorles of subjects per set of
materials. Lastly, percentages of subjects who classified
according to an attribute were calculated for all the flfteen
dimensions ldentiflied In using rural materlals and In all the
seventeen dimenslons ldentifled In using urban materlals.

Tables of results are given at the appropriate piaces In the

chapter,

Appendix One, Two, Three and Four show individual
responses and the attributes used by the subjects In their .
classificatory tests; task by task. Appendix Flve and
Six glve the number of sorting bases used per subject In each

of the rural and urban tests.
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Key to readings Table One and Table Two

C - Colour Tr - Transparency

Sh - Shape SF - Flame Size

s @ - Size P - Pattern

L - Lenﬂth T - Thlckness

W - Welght B/S - Bouncing or Softness
N - Number

Sh/Slze~- _ Shapé or Slze

Table 1V: Frequency of Subjects who made

Threa or more classiflcations

TEST URBAN MATERIALS * RURAL MATERIALS
Nr : Nu Nr | Nu

l 9 7 8 iz

2 17 15 18 , 15

3 10 26 5 , 4 15

4 9 13 30 ’ 20
Nr - Rural frequency Nu - Urban frequency

(b} Contingency Tables

Contlngency tables were drawn 1o show the frequency of
subjects who sorted according to an attribute as opposed to those

who did not use the attribute In thelr sorting.



Rural Tests

Colour

c c
R |22
ulls

17

14
(A)

Colour
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(i)Y Test One:' MItlet (RI)
Slze Number Length
S B N N! L L'
RI26 13| r[13 26 R{rt 28
U 22 71 ul13 |6 ull3 16
T8 (C) )
(il) Test Two: Reeds . (R2)
Thickness Number Leng*h
T T N N! L L'
R] 26 I3 Rl 18 21 RI 36 3
u|20 9 ul 9 20| U286 3
(8) (c) (D)
(ili) Test Three: Stones (R3)
. Si1ze Shaee Weight
S st Sh Sh'! W W'
M _'
R| 33 6 R| 26 I;I R{ 16 . 23[
ul24 5| ulzo0 LR 14.
; A
(B) (C) (D)



[
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(1v) Test Four: Local lamps (R4)

Coléur = Size ‘ Size of flams
c c! S X : SF SE! .
35 4] 30 9 R[ 27 :
29 0 U 27 2 L 10
(A) (8) N (o))

Guide to reading tablies

The primed letters I[ndicate the number of subjects
who did not employ the stated attribute In thelr sorting.

Consldering Rural Tes+'Four on colour sorting, the table

C c!
R135 4 should be read as follows: In sorting the
Uufl 29 0 '

(4 4 ' o N

!amps-accordlng to colour, 35 rural subjects used colour
while four did not, Of the urban pupils 29 used colour
In classifylng the lamps, that Is every urban child used
colour and none falied. Al! these tables should be read

éimllarly noting the attributes used.

(11) Urban Tests

{1}y Test One: Bulbs (vI)

Colour ‘ Slze Shape Welght
C ct S Sz Sh Sh! W W

© 30 10 27 31 uf s 25 3 27
q_ 38 a R| 33 6| Rl 2 37 6 33

(A) (8y - (c) (0)



(Ik} Test Two: Rubber Foams (U2)

Colour - Thlckness " Length - Welght
e ¢ REERL Lo 'L
ujes 2 u 26 4 ulis 14l u|l3 27

R3¢ 5 R9 © 10 R[1I6 23 RI1O 29
(A (8) . © (o)

(ti1)  Test Three: Balls (U3)

f,
¢t

Colour Bféhésé . Pattern Bouncing/Softness
c c! B B' P P! B/S B/S!
U I P 51 ulZ3 7 u 2 8 u
R {36 3 R|36 . 3 Rl 4 35 R1|4 .35 R
(A) (| : () (D)

.

(iv) Test Four: Geometric Shapes (U4)

Colour Thickness - Transparency Weight

Weith
W

O =

3

(E)

Cc Cl T T' . _Tl’ Tr'_ . _w Wt
u22 8 ule 21 uls 22 ul 7 23
Rl28 1 Rle =~ 30 Rl 38 R{IZ 27

(A S (B (c (D)

To factiitate quick reference to ail the contingency
tables the following reference symbols are used in the description of
the tables: |
_RI,RZ.R3,R4. These refer to Rural Tests One, Two, Three and Four

réspecfively.

30

5
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! .
ur, vz, U3, Uu4. These refer to Urban Tests One, Two,

] ' .
Three and Four respectlively.

A,B,C,D,E. These appiy to various attributes used.
- For example RIA refers to rural test
one, colour belng used as a base for

categorization, and so on,

(e) Calculations fromcontingency tables:

Calculation of x2 values were made for all the
centingency Tgbles drawn to test for dlfferences between
rural and urban subjects In sorting acchding to an
Identifled af?rlbufe; As an example, the x2 test on

RI1A (Rural fes? One, Colour)

c c' :
uf 22 . b7 yielded a_xz value,
R} 15 14 :

of 0.148; | df, critical value = 3.84 for 2 two talled
test, Result was not significant at &« 0,05, Tables
Five and Six give the x2 value for ail the attributes
In both Rural and Urban Tests.
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Table V: X2 Test on varlous attributes

using rural test materials

TEST X2 VALUE SIGN1FICANCE TEST X°VALUE  SIGNIFICANCE
RIA 0. 148 NS R3A 0.04 NS

RIB 0. 677 NS R3B 0.04 NS

RIC 0.934 NS R3C 0.04 NS

RID 2.0l f NS R3D 0-76 NS

RZA 0-89 NS R4A }.13 NS

R28 0.04 . NS RaB . 3.2 NS

R2C 1.5¢ NS R4C 0.10 NS

R2D o.14 NS |

Table Vi: X2 Test on various attributes

using urban test materials

TEST WPVALUE  SIGNIFICANCE || TeEST X% VALUE  SIGNIFICANCE
»
UJA 0.03 NS UA 0.59 . NS
uiB 0-43 NS U3 .34 © NS
e 2.48 NS U 3.4 s
uID 0.43 NS UmD  28.8 S
U3E 2:70 NS
U2A 0.70 NS U4A 0.07 NS
u28 1.58 NS U4s 0.47 NS
u2ec 1.03 NS u4c 8.68 S
020 2.7 NS U4D 0.47 NS

Note = S refers to significant result, .
=NS refers to not significant result,
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‘Calculation of percentages

Percentage of puplls who used 2 certaln anrlbufezwere
calculated for both rural and urban tests respectively. Tables
seven and eight give the percentage of puplls who employad a
stated attribute In their sorting for rural as well as urban

-

materials,

Table Vil: Percentage of Attribute Sortings made by

Sublects In Rura!l Tests

ATTRIBUTE PERCENTACE . PERCENTAGE
S URBAN RURAL
RIA : © 5,7 56,4
RIA | 55,2 43,6
R3A © 32,1 33,3
R4A | . {00 e 89.8
RIB ‘ 5.9 - 66.7
RID 55,2 . 42.4
R2B 69 ' 66.7
R2D 89.7 92.3
R3B 85,7 84.6
R4B 93,1l ' 76.9
R4C 65.5 ‘ : 69. 3
R3C 71.4 €3.7
RIC 44,8 : . 33,3
R2C . 31,0 : 46,3

R3D 53.5 38.5 .
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Table Vi!l: Percentage of attribute sortings by the

Subjects in Urban Tests

ATTRIBUTE

UIA
UzA
U3A

U4A

uig
.uz8

uzC

u3B

u48
uic
uxc
IUSD
u4c
U3E
u4d

uiD

u20

PERCENTAGE
" URBAN

100
93.0
96.7

73.3

93.0
53.3

87.0

83.3
30.0

17.0
716.7
73.3

26,7

23.3 %

0.0 *
0.0 *

PERCENTAGE
RURAL

97.4
87.2
92.3

71.8

84,6
41.0

74.0

'§2.3
23.0
5.0
10.2
10.2
2.6

14,8 *

»
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The mean number of sortings per set of materials was calculated
for both groups of subjects. A test of slignificance between

two independent means was performed to find whether or not there
was a difference between the categories of pupils. Tablie Nine
Is a summary of the results,

-

Table IX: Comparison of Mean number of sortings

W N

RIRAL TESTS URBAN TESTS

Mr Mu Z SIgnIficance Mro o Mu Z }Slgnlflcanco
2,03 2,27 0.87 NS 2.15 2,43 0.14 NS
2.5 2.48  1.18 NS 2,18 3.30 1,42 NS
2,22 2.46  1.27 NS 2.22 2.43 0.58 NS
3.10 2.98 0.62 NS 2,13 2,27 1.46 NS

Mr = Rural Mean

Mg = Urban Mean

A x2 test was performed .to find If there was & significant
difference between the two groups with respect to their ability to
use three or more bases per set of test materiails in their

sortings.
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Table X: Comparlson of Subjects In the use of three or more

bases par set of test materlals

TEST R1 R2 R3 R4 Ul u2 u3 U4
Rural frequency 8 18 15 30 9 17 10 9
Urban frequency Vs 15 15 20 7 15 26 13
X2 Value 0.67 1.3 1.2 0.5 1p.0006 0.55 25.4 1[.08
Significance NS S NS NS NS NS S NS
_ Eiente
! " RESULT FINDINGS

" 'RURAL MATERIALS

- ‘ o R Y

(1) Colour All the four rural test Items tested chllidrens' abllity
to sort by colour. Sorting by colour requires the use of a single
hue., Colour hue was used more prominently In urban tasks than rural
tasks. Thls was evidenced by a lower percentage In both cases who

sorfed rural obJects by colour compared with the urban objJects.
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Sorting 'kal' (finger mlllet), 'odundu' (reeds), Nyatieng'
(grinding stones) and Tache (local lamps) all yielded results which

were not statistically significant in comparing the two groups

use of colour as a sorting base.

Slza:

In sorting materials according to size, a number of hues can
be used, Some of the hues used were bigness, length, thickness
all referring to size. In the tasks that were given in which
millet was sorted according to stem length (RID) and bigness (RIB);.
'Nyatieng' (Stones) according to bigness (R3B); odundu (reeds)
according to length (R2B) and thickness (R2C), Nyangile (lamps)
according to slize of lamps and size of flame, a total of elght
sorting ba§es all yielded results which showed no statistical

ditference between the groups of subjects. v o

Shape:
One task (R3C) tested subjJects abliity to use the attribute
of sorting Nyatieng (stones) by shape. No difference was observed

between the +two groups in sorting by shape.

Rare Attributes:

The most salient properties of physical obJects are those of
colour, shape and slze. These can appropriately be referred to as
the common attributes. Other properties for example weight and

numbar are not as. common and are referred hereln as 'rare' attributes.

.

Al aewd AT,
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Number:

'Kal' and odundu tests could be sorted according 1o numbar
of strends (fingers) and number of Internodes or nodes (RIC and
R). Similar to the other findings aforementioned, therse wus

no difference of statistical signiflcance between the groups.

" Weight:

In all the rural sorting tasks, no statistically signiflcant

differences were observed lrrespective of the sorting base used.

Comparison of means:

A test of comparison between two means was made In all four
rural tasks. '‘No differences were observed between the two groups

of fest subjects. v

‘Comparison of the number of shifts per set:

The two groups were éompared In thelr abllity to use three or
more bases in class!flcatory tasks. Except for one rural material
test set {odundu test) where a slignlflcant difference was
obtalned In favour of the rural subjects, the rest of the results

yielded no signlficant dlfferences.

Urban Materials

Colour: All the four urban test materlals tested the subjects
use of colour to classify the materials. Colour was much more

prominent In urban materials than rural materlals.
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The Bulbs, foam, Balls and Geometric shape sets showed no

signlflcant dlfference botween the groups.

Slze: Five Urban tasks tested subjects abliity to sort by slze.
These were the bulbs (UiB), foams by length and thickness (U2C and
U2B), Balls by blgness (U3B) and Geometric shapes by thlckness
{(U4B). In all thesa tests, no differences were observed between

the test groups.

Shape: Oniy one Urban Test (Bulbs) tested subjects sorting by

shape (UIC).

No statistically signlficant results were observed. In the
use of the 'rare' attributes (the non colour, size, shagpe,
attributes) statististicalliy significant difterences were observed
batween the two groups ip thelr use of 'pattern', bouncing or
'softness! 'transparency' In favour of urban.subjects. The
difference in sorting by we;gh? wds rather doubtful since the urban
tosts wore not designed to test sorting by walght, Yet the'number
of rural subjects who 'felt' the welight of various Ttems and sorted

them by welight was substantial compared to urban subfects. This

refers to sorting bulbs, foams, balls and transparencies by weight.

Percentage of attribute sortinas:

The total number of dimensicnal sortings using urban materizis
was seventeen. Urban subjects obtalned higher percentagn sortings
In thirtoen sorting dimensions. In only. four dimensions all on

waight wore rural percentages higher,
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Comparison of means:

In comparing the mean number of sortings per test item, there

wore no differences between the groups In the use of urban materialz,

Comparison of number of shifts per set:

in comparing the subJects In the use of three or more
attributes to sort the materials, there were no observed dlfferences
between the groups in three of the test materials., Only in one
urban test (foams) was the result obtalined sTa+isfically significant

In favour of the urban subjects.,

Summary of the results:

The results obtained from the study were analyzed attribute
by attribute. No differences were observed betwsen the subjects
in the use of the common attributes (colout: §ize, shaPe) to
¢classify the matertals. This was Iindependent of the materials

famt |iarity.

Where rural materials were used to test both groups of subjects,
no differences were observed even in the use of 'raro' affrfbufes of
number and welght, But in comparing the subjects abillities In
the use of 'rare! attributes such as pattern, bounclng.fraﬁsparency
there were differences favouring urban chlldren except for'weight.
in comparing the subjects ability to classify and reclassify,that
Is,their ability to use three or more bases In their sorting a
given set of test materials, urban subjects performed tetter than

thelr rural counterparts In only one urban test (Foam Test).
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Simllarly rural subjects did better than urban subjects in ona
rural test (Nyatleng - sfbnes). In the flfteen rural sorting
bases used, rural subjJects obtained higher percentages ln‘only
five of the bases. However In conslidering urtan materials,

urban subjects obtained higher percentages In thirteen of the
seventeen bases. Finally no = differences were chtalned In

the comparison of mean scores per test item betwaen rural and

urban subjects.



CHAPTER FIVE

DISCUSSION AND CONCLUSIONS

As mentioned In Chapter One, the study reported herec was
science - orlented and as such Its objJective differed from most
of the studles reviewed In the thesis. These studies had thair
Interests fccused primarily on the development of classiflcatory

. ]
abllitles as well as in childrens' use of the attributes of

colour, shape and slze in their sortings. Besides investigating )
chlldrens' use of the three 'common' attributes in classification,
other Interesting classificatory dimensions used by children were
consldered worthwhile to warrant investigation through the use of
the selected sets of test materials. Thus although a test of
chlldrens' use,of sorting dimensions Ilke 'softness' or 'weight’
may not make significant contributions towards the understanding

of the deveiopment of classification, none the less thelr use or

non use by chlldren In their sorting tasks will help fo identify
the differing strategies employed by chilidren from various
backgrounds. Therefore In analyzing the results and in the

- discussion that followed I+ was found convenient to subdlvide the

- sorting bases into two categories namely the common affrlbufes and

the ra}e-affrlbufes.

In view of the above statement, the hypotheses advanced In
the study were supported or rejected on the basis of analyzing the
performance between the groups In each attribute. The hypothesis
*hat there would be no significant differences befween rural anc |
. urban childfsn in the use of colour, shape and slze in categorizing

was conflrmed,
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One Important
P conciuslon which arlses from thils stid, i +rat

rres & i
Irrespective of materlals faml liarity, rural sad urian rhilar A

do not signiflcantly diffor in classifylng concrote ~aturini.

by colour, shape or size. This finding confirrs those in cthor
studies already mentioned concerning rural-urban diffararces in
classifica%ion. The differences which were notad In thz-q

studies between children of differing backgrounds concurned tr.
progressjon of classification from the perceptive towards *r.

conceptuai level,

An Tnteresting point worth discussing is.ono coenenrsing tra
use of colour as a base for classification. The stetic. of
Deregowsk| aﬁd Serpell, Creenficld and others strusead ‘ne
preponderance of colour as a sorting tase amongst Africin cribir. n,
8ut the study of Otaala with Teso children srowed that Colour did
not seem to be a preponderant sorting base arong tho nuijicts to
whom he administered the test. This study tends 1o support Lrtualaly,

o PR a- k-
conclusion. The preponcderznce of colour as g sorting base way fousd

to be dependent on Its prominonce. Censlcoring the ute ot colour

is truo, wan the ~oo*

in sorting urban test materials, colour, it

salient attribute In childrens' sortings (urban: 107, 23, 5C.7,

73.3%; Rural: 97.4, 87.2, 92.3, 71.8%). Even then, tharag ware wd

0 er e
urban tasks, sorting bulbs by size (Urben 937, Purai 87.7%) and

an 87%, Rural 74%) whicn nod in !

fact
sorting foams by thickness (Urd

L
(s poy

i rt +a5k (Cnoratric smaepiui
higher percentages than in sorting one urtan 135 p

by colour.
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Moreover performance by both groups of children in the Qse of
colouf In sorting rural materials goes on to confirm the
aforemgnfioned. Except for one rural task R4A (sor+ting Nyangile
by colour) where percentages were (Urban !00%, Rurai £9.8%) the
reméinlng three colour sorting bases had In fact towsr

percentages than sorting by shape or size. in fact ths only

' exceptfon to this is the rural task R2D (Finger millet test) which
required sorting the stems by fength. I+ Is Important to point
out that compared with the brightly coloured urtan retoricais, fe
colourrof most rurail materials was consldered 'dul!'. It would
appear that where the children do not find colour to be clearly
prominent, other sorting strategles wlll be searched for and

© colour may b% neglected, In other words where fine disciimimtion

- may be required in sorting objects, colour might not be identified

e ] LI ]

altogether as an attribute.

In considering the ;se of 'rare' attributes that is the non
colouf—shape-stze attributes In sorting both rural and urban
materials, there were no differences between the groups In as tar
as the use of rural materials were concerned. Unfortunately only
two attributes (number and weight) could be ldentified from the
glven sets of rural ﬁaferials as 'rare'. No differences ware noted
in the use of these attributes. |t may be that 'number' is not a
'rare! attribute as such since schooling influence cannot be
neglected in considering childrens' use of number as a basis for

classifying.
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It is also possible that In learning about number and operating
with numbers, both groups of chilidren have acquired due to thelr
schooling equal sensltivity to number as a sorting strategy,

hence the reason for no observed di fferences.

The use of welght as a sorting base deserves some discussion
too. Although @ statistically significant result was not cbtalned
in the use of weight as a sorting base except In one task rural
subjects were found to be very sensitive to weight as a sorting
base, Even where ?ﬁe tester did not contemplate the use of weight
as a sorting base, a number of rural pupils stili 'sensed'
walght In their sortings. For example,.welght was not plannud as
& major sortling base in the Balls Test as well as the Feams Test.
Yet In.the Foams test, not only was It used as a sorting base, tho
result favoured rurat boys! But In the rurat test (The stonas test)
which was Intentional ly designed to ?e%f Fhildrenf' choice of weight
as a sorting strategy, there was In fact no significant difference in
performance! What might be said about this is that rural subjects
seem 1to be more sensltive to situations where objects are compared
on the basls of their weights. However, welght scems to be a
phenomenon which Is experienced by children from both environments as
they handle, lift and move objects. |t Is probable fherefore that
due to experiences offered by their environments in manipulating
objJects, welght though 'rare' in the sense described ﬁgre is not
a sorting strategy confined to one particular environment, but it Is

apparent that rural subjJects are more sensitive to It.
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Childrens' performance in the use of 'rare! attritutes to

sort urban materials yielded Interesting rosults. Tho rarec

basos were 'pattern', 'Transparency' , 'bouncabillty' or
sof tnoss. Use of these attributes In the classlflcatory task
yielded sligniflcant differences In favour of urban sub jects.

rhe fact that urban subjects performed better than thelr ruraf
counterparts in the use of these 'rare! attributes might be
pttributed to the fact that urban chiidren 'tapped' their
onvironmental experliences In their search for categorizing
trategies because they had more contact with these materlals and
heir llke compared wlth rural chlidren. Incldentally, rural
ubjects' use of these attributes scored the lowest percentages

Ses Table VII). A contributory factor may well be less fomi[larity
Ith the materlals compared wlth urban subjects, henco Tnabillty to

xhaust+ all sorting bases. [t is suggested that had the sclection

[3 oy

t rural materlals been made which utilized many more scrting bases
part from 'number' and 'weight!, differences might havo been observed
N the use of 'rare' attributes in favour of rural chlldren. The
indings on differences in the use of rare attributes supports tho
"Nclyslon made by Dietz and George In thelr study on haow chlldren
lassify objocts In which they concluded that chlldren of difforing

Virommental settings employed differing strategles In thair

3Ssificatory tasks.

L]
A further Interesting development arose when percentaj:s of

| sortings. Alihcugh
rurrngs ware calculated from all dlmenslona .

fferences In percentage scores had been tound to be non significan!

i 2 at urban percentage scoros
SVigenced by the x~ test, the fact Th
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waere higher than rural In most tasks was unexpected. In classifylng
ubén materials, urban subJeEfs obtained higher percentages than
rural puplls In most tasks (13 versus 4). Thls would be oxpocted
because It had been stated earller that any difference; noted would
favour the subjects for whom the materlals were more fdmiflar,
Consequently higher percentage scores would be expected: in favour
of urban subjects In sorting urban materials, This Is what was
- found In comparing childrens' sorting of urban materials, However,
when the percentage scores obtalned by subJects were analyzed [n
their performance with rural materials, a different situation arosa,
- Rural subjJects would have been expected 15 ocbtain higher percentagos
than urban pupl|s In most rural sortings. Yet despite famillarity
with fhrée of the four rural test materlals sets, rural subjects
obtalned higher percentages in onity five of the tasks, A pertinent
ques?loﬁ arose: Why despite famitiarity with rural materiais were
urbaq percentages st!1l higher In ten out of.the fifteen sorting
dimension? This is a significant question to which a satisfactory
answer s necessary. An attempt was made 1o answer this question.
it i; suggested that elther the cholce of rural materials was not
. as blésed towards rural subjects as urban materials were +0war§a
urtan subjects or else It would seem as 1 the urban environment
Inculcates Into urban subjects certain experiences which the rural
environment lacks which make urban children better sorters. Thus .
the o;erall better percentage scores In most sorting dimspzio o,
urban subjects prompts the writer to state Thafreven though no

slgniticant dlfferences were observed between the grcups In most



sorting dimensions, perhaps more sensltive test designs need to bo
undertuken to oxpose dlfferences 2+ a jevel other than the

concrete level of classification. Assuming that urban subjects are
overall better sorters, it appears that contact with tha urban
environment glves a child an additional 'something' which the

rural environment might not give., The additional 'something' may
be the ablilty to make finer discrimination when confronted with
materials to sort, |(f rural pupils could be conslidered "cutfurafly
disadvantaged" in the sense that most products of western culture

to which urban -children are used are not readlly available to them
in number and‘varlefy, I+ may be sald that They exhiblt a recuced
anaiytic power in analyzing categoric relationship,a hypothesis
reported by Réven and attributed to Brown, However, It is
premature to support such an hypothesis. What might be reasonzaoly
sald from this study is that urban-subJecfs séem to bc bdtter at
sorting concrete materials even though this dlfferance is not

statistically significant.

A further test of comparison was made between the groups In
their ablilty to classify and reclassify a glven set of materials,

it was felt appropriate to know whether the abllity to search for

sorting strategles differed between the groups and whether familiarity

as a factor influenced it or not. Irwin and Maclaugh!in had shown In

thelr study of Mano people that familiarity wlth materials enhanced

the abillty to find other sorting bases, Rural Mano adults who were

pravicusly unable to find more than one sorting base In thalr sorting

tasks, were able to reclassify because of famllliarity with materials,

In an attempt to find out In this study If familiarity or non-

T 1 B

o g et e
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faml liarity had an Influence In childrens' ablllfy to reclassify,

an arbitrary criterion of three or more sorting bases was set.

The fact that nearly all the chlidren found more than one sorting
base Implied that they were capable of reclassification, Working
on the assumption that the criterion for testing chlldrens'
reclassification was the use of three or more bases In a given

set of test materials, ths critical polnt was to find whether or
not rural subjects differed from urban subjects in Eeclassifica+ion
 test. The reclassification test, i1t was felt, was a significant
comppnenf of the study because It would give some inafcation spout
childrens' potential to extract details frém thelr science
activities., There were two guldiﬁg polnts in choosing at least
three sor§ing dimension to test reciassification, First It was
assumed that every sublect was capable of using at léas+ three
anrlbﬁTes of colour, shape and size In thalf sortings. Secondly,
when a |ook at the distribution of each pupil's total responses jn *
each set was made, it was observed that only a few candidates had
emp loyed two or less attributes In thelr classification. At the
other end, few pupils went beyond four attributes. For this reason
I+ was felf’approprlaTe to establish the criterion of at ieast three
attributes. Looking at performance with rural materials, there was
a significant dlfference In only one set of materials out of the
total set of four. The difference was in favour of rural subjects.
The set at issue was the 'odundu"sef. On the other hand urban subjects

performed significantly better than rurai subjects In the Balls Set.



These results are not strong enough to base conclusions about the
Influence of materials famiilarity on reclassification, But it
would bo reasonable to advance two maln reasons for Justlificatlion
of the fact that In most of the material sets, no differences
ware chserved. Either due to comparable schooling experience and
I'ts effect on reclassification, no differences were exposed or

* the type of tests gliven at the concrete mode were not sensitive
enoﬁgh }o gxpose such differences. There Is an Inclinaticn to

- express the feellng In concurrence with Greenfleld's study of
wolof children that probably the Influence of schooling becomes a
signiflicant faé?or making enormous contributions in shaping

chi ldrens' c!éssiflcatory strategles., Belsheuvel also pointed out
the role of schoollng on chlidrens' performance In some formaliy

administered +esfs.

(e 4 . L ]

In concluding the discussion, IT‘Is worth stating that no attempts

were made to study the effect of familiarity on classiffcafion at

the abstract level. This Is an lnferesfiﬁg aspect of ths study

of classification that could be undertaken. [ts study may expose
dlffergnces between children of the two environments in some

aspects of classiflicatlon. The overrlding consideration here was

to try to create an atmosphere as close as possible to childrens!
involvement In a science activity, The basis for science in the

primary school at the lower level Is with playing, handiing and

manipulating materials,
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H L] . . .
Suh childrens! practical activities are of gmat interest +o

science teachers and educators, Hence, studying chilaren

ectuslly working with the materisls was conslidered important

IPLICATIONS QF THE STUDY Ty

Childrens' interaction with their environments forms +he
foundation of tearning sclence. This view is stressed by Savory .
(1968, p 119} in the statement:

All science in the Primary School should ba
essentlially a practical investlgation of the

environment,

In the learning of sclence, the types of materialis available
in the childrens' environment contribute significantly fowards

trelr learning of scisnce. 1+ Is apparent that.children, from

differing environments use different classl ficatory strategles in

their tasks. It Is therefore important for class teachers 1o

diversity the type of materlials used in classiflcation activities

1o make chi ldren search for unfamiliar sorting strategies., Although

ses of colour
childrens' ciassiflcation of real objects using the base '

he abtlit
shape and size seems unaffected by the type of materfals, the Y

: i improved
to search: for 'rare' sorting strategies is tikely To be 1P
: . George and
when children are given 'rare' materials to sort 9
. . i - lassificatory
Dietz also attest to the view concerning differences in cl
[#]

propriate procedure in furfhefing

strategies. Hence the mosT ap

s0d
jftcation would be to ensureé that locally taso

experiencos in class \
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materials are initially Introduced and then followad by 'new'
materlals. Chlidren are Ilkely to utillze thelr experionces

to the full when classifylng materlals they are famillar with

at tlrst than otherwise. But It is equalily Important to glve
children practical experience in the use of unfamiliar sorting
bases irrespective of whether the type of environment they 1ive

in affords the opportunity to use such bases. Moreover contrary to
the belief heid by many primary school teachers that the rura)
environment Is not conducive to learning of science, it is
Important to point ocut that both categories of children arc likely
to perform egually well in one area of sciencé activity namely
classification if their respective environments are utillzed.

In other worés, teachers particularly rural teachers should come
to appreciate that lack of commercially produced apparatus Is

not a barrier to effective tesching of science. Thls is a

cerdinal point to be borne In mind by teachers.

RECOMMENDATIONS FOR FURTHER RESEARCH

In order to conduct the study reported here, scme limitations
wore imposed. There were good reasons for such limitations
although other educationally useful information might have besen
sacrificed by such restrictions. First the study was confined to
one sex only, namely the boys. Secondly,the children were tested
In classification at the concrete lovel. Thirdly, a8 particular
age group was tested. Although through such restricticns somo
var tab les were controlled, It is suggested that follow up studles
would be useful to science teachers to find out how varous ¢roups

Y ard
of children compare in their classlficatory tasks.

o
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Rural giris could be compared with urban girls In these tasks.
Another Interesting area would be to compare the performance

ot boys wlth that of glris. Thls should not be seen as mere
acadomic exercise. The study of Roland (1968) for example obsorved
thet there were differences in science background experience
between boys and girls with boys having a definite lead. It Is
equally Important for improved science teaching in Kenya Primary
Schools to find buf how boys and girlis compare in various areas

of science experience, Differences (if any) revealed by such

studies could be noted and steps taken to minimize thom.

L}
Observation and classiflcation are two closely related

cognitive processes. Classification of concrete materials cannot be
effected without careful visual observation., The basis of science
rests with the ability to observe as emphasized by Martia (1963,p.101)}
when he says "it is generally agreed that In teaching of sclence,
observation is cruclal™. |In view of this, the close assoclation
between observation and ciass!flcation makes 1t worthwhile to

study chil ldrens' observation abilltles.,

CONCLYS I ON

Investigation of classiflcation as a process skill in science
was justified on the grounds that it Is an important ccmpoenent of
cognitive functioning., The findings of this study are in conformity
with those of other investigators with the exception of a few
Varlaflong. The choice of colour as the most wicely used sorting

attribute was found to be dependont on Its prominence as Shown by

the urban materials.
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Howover, It was also found that the liksllhood of colour being
the most wlidely used attributo was quosticnable os evidoncad thr o,
classlifylng rural materiais., In fact colour was {ikely 1o bo

neglected altogether In the search for other classificatory bases.

The factor of materfals familiarity was found t0 be Insignlflcant
In sorting real physical objects by colour, shapoe and size. But
whera the search for 'rare' sorting strategies was required, It did
seem that the abllity to extract and to use such attributes for
clessificatlion was Intrinsically tied with the chlldrcns!
taml tiarity with the materiais. Since the }are strategles Tdentifiec
from the given test materials were few, it would be tereficlal for
the cause éf increased understanding of the concepr of classification

{f further studles were conducted to find answers to such issJcs,

e [ »

This study found that although in most of the sorting dimenzicnc
used, comparison of urban with rural subjects showed Insfgrificant
differences, urban children obtained marginally higher percentagos
In most sorting tests. This result was obsorved Irruspective of
whether the materlals were urban or rural oriented. On thls basisc
i+ was reasonable to conclude that urban chlldren seemed to be
better sorters even if this difference was not found tc be
significant. Finally the ability to }eclassify based on the
criterion of chosing at least three sorting dimensicns was found
100, to be unaffected by the types of material used. In cnily onc
set of materiails was [t found that one group did better than tho othur

and Vvice versa.
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Kenyan children learning in dlffering environmontal sottinfs
will constitute the sclentists of to~morrow. The scienco
activitles they engage in should utillze thelr rospective
‘envlronmenTs to the full., Consldering the area cf classlificatirn
specifically, children need to be offered wide variety of rateriais
to widen thelr classificatory experiences to inciude materials
which challenge them to search 'hidden' sorting sirategies. The
environment is at the disposal of teachers, ready to be tapped to
further childrens' Jearning. Lack of commercially produccd matericis
(though they have a place in science) does not imply tnaffective
teaching. Only when the cruclal rolo pléyed by a chitd's envircennent
In hls learning is reallized by both science educators ancd touchers,
will the scientists of tomorrow be competently and effectively

taught,
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RESPONSES BY URSAN PUPILS IN RURAL TESTS
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X X X X X

X X x X X X X
X X X X X X X X
X X XX X X x x XX
X XXX X X X x

X X X X % X X X X

FOUR
FIS Q
X x

X X

X

X

X x

b4 X

X x

X x

X

X

X

X

X




PUPILS'

NO.

22
23
24
25
26
27
28
29

30

SET ONE

CSNL

X X X
X X
X ¥
x oK

X X

X X X X

- 90 -

SET

TWO

CNW

SET  THREE SET

SSh.CW WwC
X X x
X X
X X
X X X X
x x x x X X
X X X
X X X
x X x
x x X



-9 -
APPENDIX 1]

RESPONSES BY URBAN PUPILS IN URBAN TESTS

SET  ONE SET TWO SET  THREE SET  FOUR

PUP|LS!
NO C S5 Sh, Wt.So. C T S W CS P_S/B CsSn/S T Tr.
I xx X X X X Q X X X
2 x X X X XXX X X X
3 X X X X X X X X X %
4 x x X X X X X X X X
5 x x X X X % X X X %
6§ x x X X X x X X X X X ¥
7 xx X X X X X X X X X X
8 xx X X X X X X
9 X X X X X X X
10 x X X X X X . .
I X x x X X X XXX X X X %
12 xx x X | X X X T X x
13 x x X X X X X X X X
14 x x x x X X X X X X
I5 x x X XX X x P x X x g
6 x x X X X X X X X X
17 % x x X X X X X X X X
13 x x X X X X X X X X X X
19 x x X X X X X X X X X
200 x x X X X XX X X X X x ¥

21 x x X X X XX X X X
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RURAL MATERIALS

Sublects number of sortlngs per set of test materials

(Rural Matorials)

URBAN SUBJECTS RURAL SUBJECTS
NO MATER| AL SETS MATERIAL SETS
2 3 4 12 3 4
l 2 3 1 2 1. 3 3 3
2 303 3 4 2 ‘3 3 3
3 3 03 2 4 2 2 2 4
4 2 3 3 2 2 3 3 3
5 3 02 4 3 Io2 3 a4l
6 3 3 3 3 1 2 2 2t
7 3 3 3 4 I 3 2 a4t
8 3 1 1 2 12 .2, 23
9 - - - - ! 2 2 3
10 (2 52 2 2 2 = 3"
I 3 3 3 4 2 3 2 4
2 2 2 2 4 2 2 2 14
(3 3 2 3 3 R TR A
4 2 2 1 4 2 1z 3
5 2 1 3 3 3 03 3 3
16 2 2 -5 3 3 3 2 3
17 {2 3 9 3 03 2 4
18 I 2 3 3 4 2 2 2
9 2 3 3 4 2 | 3 4
20 2 4 3 3 2 3 2 4
21 2 3 3 3 2 4 3 4
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NO

22
23
24
25
26
27
28
29
30
3
32
33
34
35
36
37
38
39

40

URBAN SUBJECTS

MATERIAL
[ 2
302
2 2
2
2 3
2 2
I3
30003
3 03
4 3

SETS

MATERIAL
12
3002
2 3
[ 4
2 3
{ 2
- 2
3003
4 3
2 2
(2
- 2
13
2 2
2 3
14
I 2
2 2
4 4

RURAL SUBJECTS

SETS
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APPENDIX 6

URBAN MATERIALS

" Subjects responses In each of the four urban tests

“(Urban Materials)

URBAN SUBJECTS RURAL SUBJECTS
NO ' MATERIAL SETS MATERIAL  SETS
1 2 3 4 1 2 3 4
! 2 3 3 2 ! 3 2 2
2 2 2 4 3 2 4. 32
3 2 3 3 3 | 4 2z 2
s 2 2 4 2 2 2 2 3
5 2 2 3 _3 2 e~ 2 -
6 2 3 4 3 3 22
7 2 3 4 .4 3 3 3 2
8 2 2 2 2 P ! !
9 3 7 2 2} 2 2
10 2 1 3 - 2 2 2 2
M 3 3 4 4 2 2 2 3
12 3 1 3 2 2 2 -2 1
13 2 2 3 3 2 o~ 2 1
14 2 3 4 2 2 ] 2 2
15 2 3 3 4 2 2 2 2
16 3 3 2 3 2 2 2 2
17 3 3 3 2 2 3 2 2
18 2 4 4 3 3 2 12
19 2 3 4 2 2 2 1 2
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29
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URGAN SUBJECTS
MATER[AL SETS
! 2 3 4

! I 3 2
[ 2 3 2
2 2 2 |
3 4 3 3

—

35
36
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38
39

40

RURAL
MATERIAL
[ 2
3
32
3 3
303
2 3
3 3
2 2
2 4
2 3
3 2
2 Z'f
! 3
2 !
3 4
3 2
2 3
] |
2 2
2 3
2 3

SUBJECTS
SETS

3 4
3 2
3 3
3 i
2 2
2 3
3 3

23
2 1
2 2
2 2
2 3
2 2
| 2
4 2
3 4
P 3
3 2
3 2
2 3
3 2 .




Tastar:

SubJect:
Tester:
Subject:
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APPENDIX VI
Part One

(Test of tamlllarity procedure Translated from Luo)

{To the subjects): You have been looking and handlling
some of these materials for some minutes. May be you

know some of them and may be you dont.

tet us start with thls one (Tester points to an 1tem such as
Have yoﬁ ever seen 17 reed).
Yas or No
{s it easlly found in your area at home or outgide?
Yes or No
Do you know what this object is used for?
Yeé or No
When did you last see, handle or use thls thinq? Yesterday?
A long time ago? :' : .

Explains.
Part Two

| have brought some materials agaln | want you to play
with them. All you need to do Is to examine them
carefully. Afterwards | shall call you cne by onoe to ask
you some questions about these things. You had of course
seen them and stated whether they were easlly avallable
in your area or not. Right go on (Teacher goes rcund
trying to learn the names of the pupils. Pupils continue

examining the materials during the alloted timel}.



Testor:

Subject:

Tester:

Subjfect:

Tester:

Subject:
Tester:

Subject:
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Part Three

Individual Testing

Right Nyadiera (attempts to call subject by name)

| have three things and | want to give you a short
time in which to handle them. Go on!

Touch them, feel them. Allow a brief pause | want you
to put any two of the three things toqether and to state
why you put the two together. (Tester demonstrates
with geometric shapes and asks the subject to state
reason why the tester put the two togather). Subject
tries. Now fhén, use those three things (stonas) by
putting any two together according to your own way,
not what | want., Do i+ the way you see them not how |

-

see them,

makes an attempt.

Why have you put those two together?

responds

Lets put the three object together again,

Now thlnk of another way of putting any two of the objects.
TCSFondS

Find as many other ways as possible

proceeds






