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A b s tra c t

The study reported  here was conducted In two env ironm enta l 

s e tt in g s , one urban the o the r r u r a l .  T h ir ty  n ine  ru ra l and 

t h i r t y  urban p u p ils ,  a l l  males aged from , e ig h t  to  ten years 

were given faml l ia r  and u n fa m ll ia r  m a te ria ls  to  c la s s ify .  The 

o b je c tiv e  of the study was to  f in d  ou t whether o r no t 

f a m i l ia r i t y  w ith  te s t  m a te r ia ls  In fluenced c h ild re n s  

c la s s lf Ic a to r y  a b i l i t i e s .  V arious se ts  o f t e s t  m a te ria ls  were 

se lected  from  ru ra l and urban surround ings. A ttem pts were made 

to  ensure th a t  m a te ria ls  fa m i l ia r  to  ru ra l ch i idren were 

unfaml l i a r  to  urban chi Idren and v ic e  versa . However, on the  

basis o f faml M a r lty  te s t  some m a te ria ls  which were found to  be 

u n fa m ilia r  o r  fa m il ia r  to  both groups were a ls o  included fo r  

use In the te s ts .

The number o f sub jec ts  (frequency) who Id e n t if ie d  a

p a r t ic u la r  a t t r ib u te  In  t h e ir  c la s s ! f Ic a to r y  tasks was

determined fo r  each o f the a t t r ib u te s  used In s o r t in g  the  g ive n
2

te s t  m a te r ia ls .  A x te s t  o f s ig n if ic a n c e  between the two 

samples was performed s in ce  the  two samples were Independent.

A fu r th e r  t e s t  to  f in d  o u t I f  the  number o f c r i t e r i a  I s h i f t s
*

per s e t o f t e s t  m a te ria ls  depended on m a te r ia ls  f a m i l ia r i t y  was
2

a lso  performed using the x t e s t .  Two main hypotheses were 

advanced In th e  s tudy .



One hypothesis predicted that there would be no s ig n if ic a n t  

difference In c la ss if ica t io n  between rural and urban subjects 

rogordless of material fa m i l ia r i ty  but I f  a difference was 

noted, I t  would be In favour of the subjects fo r  whom the 

materials were fam il ia r .  The second prediction was that in 

making c lass !fIca to ry  s h i f ts  per given set of te s t  materials, 

no difference would be noted regardless of materials 

fa m il ia r i ty  but I f  however a difference was observed, then the 

subjects fo r whom the materials are fa m il ia r  would make 

s ig n if ica n t ly  more sh if ts  than the other group.

The study found that there was no s ig n if ic a n t  difference 

In sorting a b i l i t ie s  between ru ra l and urban subjects whore the 

three 'common' a tt r ibu tes  of s ize , shape and colour were used. 

However, there were s ig n if ica n t differences where the 'ra re ' 

a ttr ibu tes  like 'transparency' ,  softness “6f 'the mat'eNal and 

pattern were involved In c la ss ify in g  materials. Coconbly, 

was no s ig n if ic a n t  difference In the c r i t e r ia l  s h i f ts  made, out 

those tasks fo r  which such differences were noted favoured tho 

urban subjects In one case and ru ra l subjects In another case.

This study has one important implication fo r the classroom 

teacher of science In the primary school. I f  in the learning of 

science, the c h i ld 's  environment and the materials available 

w ith in the environment are u t i l iz e d  then both groups of children 

(rura l or urban) are l ik e ly  to  perform equally In one cognitive 

task Investigated, namely c la s s i f ic a t io n .



With fu r th e r  s tu d ie s  In o th e r areas o f c o g n it iv e  fu n c t io n in g  I t  

may be brought to  l ig h t  th a t desp ite  environm ental d iffe re n c e s  

c h ild re n s ' a c q u is it io n  o f s c ie n t i f i c  s k i l l s  a t  le a s t a t  the  

elementary stage Is no t dependent o f on being exposed to  

s o p h is tic a te d  a lie n  science m a te r ia ls  but on the  f u l l  u t i l i z a t io n  

o f th e ir  environm ent.



CHAPTER ONE

INTRODUCTION

The ch ild  of today Is the s c ie n t is t  of tomorrow.

The effectiveness and the competence of Kenya's future 

sc ien tis ts  w i l l  depend on the q u a li ty  of science teaching 

imparted to  the present generation of school chi Idren. There 

is c r i t i c a l  and desperate need fo r  well trained and competent 

s c ie n t i f ic  personnel In the f ie ld s  of medicine, engineering, 

education and agricu ltu re  to  steer and advance the development 

of Kenya and other th ird  world countries experiencing s im ila r  

constra ints. The ro le of the primary school in the formation 

of these future sc ien t is ts  Is extremely crucia l since the 

primary school Is the natural place where the teaching of 

science begins. This view Is emphasized by Weiss ( 1963, p. 14) 

when he states: > ■» • >
Here (the primary school) Is where tho task of 

educating vl I lags Africans Into modern world 

begins, and her© Is where the generation of African 

sc ie n t is ts  must u lt im a te ly  begin.

Besides the c ru c ia l ro le played by the primary school In the 

making of s c ie n t is ts ,  the type of science education programme 

designed for use In the primary schools should include certa in 

Important components. One of these components is the dissemination 

of s c ie n t i f ic  Information commensurate with the in te l le c tu a l level

of the chI Idren.
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More Important however, Is the need to  inculcate the a tt itu d e  

of s c ie n t i f ic  enquiry and the development of the techniques of 

s c ie n t i f ic  problem solving. I t  Is encouraging to  note that 

Innovations In a number of modern primary science programmes 

have put some of these points Into consideration. The 

Elementary Science Programme, Science A Process Approach 

(Innovated In the United States); N uff ie ld  Primary Science 

(developed In the United Kingdom) are a few of the programmes 

designed to  meet these challenges. I t  Is encouraging to observe 

that In I ts  attempts to  f u l f i l  the same objectives, the Konya 

Primary Science Programme under the auspices of the African 

Primary Science Programme has been introduced Into primary schools 

and taken Its  hold. The philosophical basis fo r  teaching science 

In African countries Is well expounded In’ ’the Science Education 

Programme fo r A fr ica  (SEPA) Handbook In which I t  Is stated:

Sepa's approach to  science education takes the view 

that science is a medium through which a ch i ld  might 

develop his natural c u r io s i ty ,  h is  power of 

observation and enquiry and constructive a t t itu d e s  

to  problem solv ing.

(Sepa Publication, p. ( I )  ) .



Statement of tho problem

1. Tho scope of elementary science curriculum should be tho 

to ta l environment of the c h i ld .

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

2. C lass!fIca tory behaviour seems to be prelim inary and 

necessary fo r  e ffec t ive  conceptualization to take place.

(Allen & Lowery, p. 248)

The resu ltan t e ffec t of the above quotations c lea r ly  

h igh lights  the Importance of Investigating a-chi Id ’ s c la s s i f ie s -  

Tory a b i l i t ie s ,  p a r t icu la r ly  how th is  is affected by his 

environment ) f chi Idrens " 's c ie n t i f  Ic operation” Is to  be
i

understood. The chi Id's a c t iv i ty  In science can be expected to be 

dependent on a science programme su itab ly  designed to  t$ke in to  

consideration the type of environment in which the ch ild  

functions. I f  the c h i ld 's  environment is neglected, i t  is very 

doubtful i f  science a t the primary level would be taught e f fe c t iv e ly .  

I t  is even more doubtful I f  ch ildren would f in d  science in teresting 

a t a l l .  C lass if ica t io n  Is an Important component of the s c ie n t i f ic  

process on which depends(as pointed by Allen and Lowery)a-l higher 

cognitive s k i l l s .  Noted scholars l ik e  Bruner simi la r ly  emphasize 

the signif icance of c la s s i f ic a t io n .

Consequently, I t  is considered important to  study tne e f fe c t  

of the environment of the chi Id, s p e c i f ic a l ly  the materials which arc 

aval lab le to him, on his abl 11ty to c la s s ! fy .

-  3 -



The question of the learning environments of Kenya’ s school 

children Is so important that some categorization needs to bo 

made, for the purposes of the study, tho environments w i l l  be 

c lass if ied  mainly as two; namely the Urban and Rural environments. 

This s im plif ied  categorization even though appropriate fo r th is  

study neglects some variations w ith in  the overall learning 

environments in the whole of the republic. Only a smalt 

proportion of primary school children learn in an urban environment 

where there Is greater contact with western a r t i fa c ts  compared with 

children In the ru ra l areas, where the majority begin th e ir  learning 

Because of the d i f fe r in g  environmental sett ings, the materials 

children of one sett ing  get in contact with d i f fe r  from those the 

ether group gets exposed to. Bearing in mind the factor of maio. 

fami I la r l t y ,  i t  was f e l t  Important to  find out whether or not

children from the two d if fe r in g  environmental settings d i f f e r  in
> ■* • .

th e i r  a b i l i t y  to  c lass ify  real objects.

Significance of the study

The need to  understand the Influence of the environment on 

ch ild rens ’ learning p a r t ic u la r ly  In science, Is a cardinal issue. 

Since the materials available in the c h i ld 's  environment forms the 

foundation of science education, a study of the influence of 

materials fa m i l ia r i ty  on one aspectdjscience a c t iv i t y  namely 

c la s s i f ic a t io n  is considered s ig n if ic a n t  fo r the cause of science 

education. From th is  study, deficiencies In the learning of science 

which could be a tt r ib u te d  to  the environment could be Ide n t if ie d  and

-  4 -
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Although only ono component of the sclonco processor Is 

Investigated, a lag by one group In re la t ion  to the other in 

th is  process w i l l  hIgh 1 Ight the need to  bring a 1 I chi I dron 

beginning th e ir  science learning a t par Irrespective of varying 

environmental experiences.

Test Hypotheses

The urban -  rural dimension as well as the e f fe c t  of 

fa m i l ia r i ty  or non-fam !Iia rIty  with materials were borne in mind 

when formulating the fo llowing hypotheses concerning ch ild rens ’ 

c lass if Ica to ry  a b i l i t ie s .

Hq: There w i l l  be no s ig n if ic a n t  d ifference between rura I

and urban chiIdren i n th e i r  abi I i t y  to  c lassi fy 

concrete materials using a par'tt^u lar a t t r ib u te ,  

whether or not the stimulus materials ere faml l ia r  

to one group.

i
H ji There w i l l  be a s ig n if ic a n t  difference between rural 

and urban ch i Idren In th e !r  a b i l i t y  to  c lass i fy  

concrete materials using a p a rt icu la r  a t t r ib u te  In 

favour of the group fo r  whom the materials are 

fami 1 Iar.

Hq: There w i l l  be no s ig n If le a n t d iffe rence between ru ra l

and urban children In th e ir  a b i l i t y  to  make three or 

more c lass if ica to ry  s h i f ts  per set of stimulus 

materia ls whether or not the materials are fa m ll ia r  to

-  5 -
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: There w i l l  be a s ig n if ic a n t  d ifference in favour of

the group fo r whom the materials are fam! l ia r  In th e ir  

a b l l l t y  to make three or more c tass lf Ica to ry  s h i f ts  

per given set of stimulus materials.

Limitations of the Study

Some lim ita tions were imposed on the study to  make 

Investigations possible. The J u s t i f ic a t io n  fo r these lim ita tions 

are expounded In Chapter Three dealing with the design of the study. 

I t  is however appropriate here to  mention b r ie f ly  the variables 

tha t were 11 mi ted.

(I)  Boys constituted the te s t  samples.

( I I )  Subjects of a p a rt icu la r  age range were tested.
• ■* . ^

The nature of te s t  administration precluded the p o ss lb l i ty  of 

including other age ranges fo r  te s t  as the tests  were Ind iv idua lly  

administered. I t  was found more appropriate from a s ta t is t ic a l  

po in t of view to  te s t  one large group from each environmental 

se tt ing  to obtain a large number of subjects than to  tes t various 

age groups but with small numbers.

( i i i )  Subjects were tested at the concrete mode.

Although a study of childrens c la s s i f ic a t io n  at the abstract 

level is equally In teresting and educationally useful, the study 

was confined a t the concrete level. In teraction of ch ildren with 

physical materials forms the basis of science a t the elementary 

stage.
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Sim ilarly  Interest of th is  study was focused on Interaction of 

children with materials.

(Iv) Only Luo children were tested.

As fa m il ia r i ty  with materials varies from one ethnic background 

to  another, I t  was considered appropriate In order to  control 

faml l la r l t y  to  confine the study to  Luo chiIdren whose language 

Is common with tha t of the tes te r.

Assumptions of the Study

Cl) N a irob i's  schedule A schools being the lowest of the 

three categories were considered from a socio-economic point of 

view as being comparable with the ru ra l schools.
t -# i  * >

( N ) I t  was a lso  assumed tha t d i fferences ( i f any) In 

the groups abl l l t y  to  make careful observations and to  be able 

to verbalize th e ir  bases fo r categorization were neg lig ib le .

D e fin it io n  of Terms used:

( i )  The terms "categoriza tion", 's o r t in g ' ,  and c la s s i f ic a t io n  

are interchangeably used and should be taken to  mean In th is  study 

"p u tt in g  together two objects which look a like  In some way".

( i i )  The words "c la s s if Ic a to ry  s h i f ts "  or " c r i t e r ia !  s h i f ts "  

in th is  study are used to  mean the number of d i f fe re n t  so rt ing  bases 

w ith in  a given set of materials which a subject can id e n t i fy .



The words s u b je c ts , te s t  s u b je c ts , te s t  p u p ils ,  ru ra l p u p ils ,  

urban p u p ils ,  ru ra l sub jec ts  and urban sub jec ts  are used one way 

o r  the  o th e r In re fe r r in g  to  one o r  both groups o f c h ild re n  to  

whom the te s t  was adm in is te red .

t i l l )  Environment as used In t h is  study Is r e s t r ic te d  

to  mean the  phys ica l m a te ria ls  which are e ith e r  a v a ila b le  In Urban 

areas o r  Rural o r  both which c h ild re n  In te ra c t  w ith  w ith in  t h e i r  

re s p e c tiv e  environm ents.

-  8 -
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CHAPTER TWO 

REVIEW OF LITERATURE

t ntroduct ton:

The process of categorization represents an elementary 

and general form of cognition by which an organism, human or 

otherwise adjusts to  i ts  environment. Its  u t i l iz a t io n  In the 

learning environment is therefore important. Three main reasons 

con bo advanced to  emphasize the importance of c la s s i f ic a t io n  

p a rt icu la r ly  to human beings. F i r s t ,  d i f fe re n t kinds of s tim u li 

are encountered w ith in  the environment. They are so varied and 

overwhelming that a process of se lecting and organizing these 

s t im u li is necessary. I t  Is not d i f f i c u l t  to  imagine hew a 

chi Id's I nab I l i t y  to  organize and se lect various s t im u li would 

a f fe c t  his learning. I t  is doubtful i f  learning would occur a t  

a l l ,  but even I f  I t  d id , I t  would re s u lt  In confusion and 

In te l lec tu a l retardation. Secondly, because of the a b i l i t y  to 

categorize, id e n t i f ic a t io n  of various stim uli Is possible to 

achieve. This Is a lso very important in that the need to  learn 

afresh every type of s tim uli a person Is subjected to  Is minimized. 

Lastly , the order which an Individual imposes on sets of objects 

and the re la tionsh ip  that he makes between classes of objects and 

events Is possible due to a b i l i t y  to  categorize. Noted scholars 

including Bruner have expressed the importance of categorization . 

The signif icance of c la s s i f ic a t io n  as a component of cognition Is 

exemplified in the statement:



Much of our commerce with the environment Involves 

dealing with classes of things rather than unique events 

and objects. Indeed the case can be made th a t a l l  

cognitive a c t iv i t y  depends upon a p r io r  placing of 

events In terms of th e ir  category membership,

(Bruner, J .S .,  e t a l, 1956* p, 231)

A study of some aspect of class I f Ica to ry  behaviour in 

children Is relevant to the process of education p a r t ic u la r ly  to 

science education a t the primary level where the s c ie n t i f i c  approach 

to  problem solving has been emphasized In recent years. Bruner, 

Goodnow and Austin point out that a l l  higher cognitive s k i l l s  

employed In- problem solving are to  a large measure determined by 

the c la ss if ica t io n  strategy a th inker imposes on the objects In his 

environment. Consequently the necessity to  study how young 

children c lass ify  objects as they in te ract with th e i r  fa m il ia r  as 

well as unfam iliar environment needs no fu r the r emphasis as I t  has 

been mentioned already.

I t  Is imperative fo r th is  study to trace the general 

developmental trend In ch ild rens1 c lassfIcatory a b i l i t i e s  even tnough 

the area In which th is  study was undertaken was not developmental.

A clear p icture ensues when th is  Is done since differences between 

children of d i f fe r in g  backgrounds can be understood when 

d i f fe re n t ia ls  In th e i r  development in c la s s i f ic a t io n  Is noted.

-  10 -
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Developmental psychologists (Piaget, Inheldor, Vygosky)and 

some science educators (Allen, Lowery, George,Dietz) end others 

have undertaken studies on how children develop the a b i l i t y  to 

c la ss ify .  In some studies, attempts have been made to  describe 

various phases of c la ss if Ica to ry  behaviour through which ch ildren 

pass. Noted among them Is the work of Piaget and tmatder on the 

development of c la s s i f ic a t io n .  An appropriate s ta r t  In review of 

l i te ra tu re  should then be with the description of the work of Pi-ugtrl 

and Inheldor on c la s s i f ic a t io n .  The development of c la s s i f ic a to ry  

behaviour according to  Piaget Is dependent on the formation of 

logical structures which permit the ch ild  to  co-ordinate the two 

components, extension and Intension properties. When the extension 

property is applied, the class members are specified whereas Intension 

property is used to  specify common a ttr ib u te s  defin ing the members.
I ‘P I V >

Piaget enumerates three broad stages. Within these three stages , 

there are a ltogether eleven phases s ta r t ing  with the a i Tgn.'fn.n 

phase and progressing upwards to  h ierarch ica l c la s s i f ic a t io n .  Tno 

three stages are each described below.

Stage One:

The beginning of development of c la s s i f ic a t io n  is characterized 

by the f ig u ra l or graphical phase. At th is  phase, the ch i ld  is 

dominated by the attempt to  make a f igure or construct a pattern, i f  

a chi Id is confronted with a set of geometric shapes such as 

tr ia ng le s , squares, c irc le s  he has the tendency to  make a linw or a 

f igu re  with the objects he is so r t ing .
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For example he may begin by putting a l l  the c irc le s  In a line*

When he fin ishes up with the c i rc le s ,  he may continue forming a 

line using tr iang les  and so on. Evidently the chi Id Is dominated „ 

by forming figures and neglects choice of an a t t r ib u te  fo r  sorting  

the objects. Hence a t th is  stage f ig u ra l presentation seems to  

take precedence over consistent sort ing  in which an a t t r ib u te  Is 

used.

Stage Two;

This stage is referred to  as Quasi-class I f i c a t I  on. At th is  

stage of c la s s i f ic a t io n  the a b i l i t y  exhibited by the ch ild  is 

character!zed by some attempt to  employ an a t t r ib u te  in the sorting 

process. Figural presentation though s t i l l  fea tur ing , Is no longer 

a dominant fac to r. But the ch i ld  lacks cons Isistency and tends 

to  s h i f t  from one a t t r ib u te  to  the other. As a consequence, ho 

tends to be Inexhaustl.ve In his so r t ing . The In a b i l i t y  to  carry 

sortings exhaustively Is because the ch ild  Is 'uni-dimens Iona 11 in 

tha t he concentrates on a single feature thus Ignoring other 

dimensions of the materials In the sort ing  tasks he performs.

Stage Three:

This f ina l stage according to Piaget is not reached u n t i l  the ch i ld  

has reached the age of seven or e igh t. The c h i ld ’ s a b i l i t y  to  form 

class hierarchies Is due to  his capabi l i t y  to  perform consistent and 

exhaustive so rt ing . This is made possible because of the c h i ld 's  

abi l i t y  to make c r i t e r l a l  s h i f ts  east ly In his c la s s i f ic a t io n  and ro 

simultaneously consider several c la s s if Ic a to ry  dimensions. I t  Is the 

contention of Piaget that only when a ch ild  Is capable of forming

i
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classes of these sorts can he be referred to  as having a true 

operational understanding of classes. Thus, 1+ is Iron th is  stag-- 

onwards that a chi Id Is capable of grasping the concept of class 

Inclusion since he has developed the a b i l i t y  to  consider the 

properties of objects separately from the objects themselves.

Kofsky (1966) constructed a scalogram of class I f ica to ry  

behaviour to te s t  the PiagetI an developmental stages. She used 

the scalogram to  tes t children aged from four to  nlno. Her other 

Interest was to find out I f  age had an e f fe c t  on c la ss lf Ica tc ry  

a b i l i t y .  The construction of the scalogram began with the 

resemblance sorting  stage where two objects are put together 

because they are a l ike  In some way or the other. The Intervening 

stages leading to  h ierarch ical c la s s i f ic a t io n  were named as fo llows: 

the exhaustive, cons! stent,mu I t !  p le c lass* membersh If> and horizontal 

c la s s if ic a t io n .  One of her find ings was that there was a 

re lationship between a c h i ld 's  age and the type of task mastered. 

Further more, she found tha t the order of d i f f i c u l t y  was s im ila r  

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 

e a r l ie r  one had been mastered. Other than these d ifferences, Kofsky 

supports the development trends in c la s s i f ic a t io n  as defined by 

Piaget.

The con tr ibu tion  by Vygosky (1962) to  the development of 

c la s s if ic a t io n  also merits review, Vygosky also attempted to  analyze 

various stages of development In c la s s i f ic a t io n .
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Although In h is study, language Is s ig n if ic a n t In tha t i ts  usage 

In c la ss !f Ica to ry  behaviour was analyzed, Vygosky presents tho 

dovelopment of c la s s i f ic a t io n  In various phases s im ila r to  tho 

Plagetlan approach but with some differences. According to  Vygosky, 

the lowest stage Is the so-called 'Syncretic Heap' stage during 

which the chi Id 's  grouping is random on the basis of the objects 

con tigu ity  In time and space. C lass ifIca to ry  development proceeds 

onwards upto the Pseudo -  Concept stage at which the chi id Is 

capable of consistent sorting using a selected a t t r ib u te .  There isi
concurrence in P iaget's and Vygosky's studies concern Ing‘ 

c la ss if ica t io n  and the various phases through which ch ildren pass. 

Basically, c la s s i f ic a to ry  behaviour is perceptually based progressing 

upwards to  the conceptual level.

Denney (1972) designed two tes ts  to  study childrens free 

c la s s i f ic a t io n .  One tes t was designed s im ila r to  tho Piaget Urn 

approach while the other followed the Vygosky pattern. Neither 

Piaget's nor Vygosky'sstages were rep licated as reported by Denney. 

But one pertinent point which arose from the study was the fact th a * 

there was progression from the perceptually oriented level of 

c la s s i f ic a t io n  to  the conceptually based level. At the perceptual 

stage the re levant a tt r ib u te s  can be easily  discerned as the process 

of c la s s i f ic a t io n  a t th is  level involves ide n t ify ing  common 

physical a t t r ib u te s .  A more d i f f i c u l t  strategy of search Is involved 

with conceptual grouping where class membership may not be defined by 

a physical a t t r ib u te .  But the work o f Denney confirmed the general 

broad c la s s i f ic a t io n  set-up as defined by Vygosky and Piaget. The 

study of Bruner, Greenfield and Olver (1966) also enhances the po in t
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about progression from perceptual to  the conceptual level, and goes 

on to stato th a t younger children group according to  percept I bio 

a tt r ib u te s  os the protocols they use are t ie d  up with co lour, shopo 

and slzo. The use of a superordInciting base whethor at the 

perceptual or conceptual mode progresses with a c h i ld 's  age.

The studies of Evans A Serpe ll,  Suchman, Rossljn, Serpell and 

Greenfield a l l  confirm the progression of ch ild rens ' c la s s i f ic a t io n  

from the perceptible to the conceptual along the cotour * form - 

function line In sorting objects.

The review has so far concerned i t s e l f  with general development 

of c la s s i f ic a t io n  In children. I t  Is noted tha t ch ildrens '
i

c la ss if ica t io n s  progresses from the perceptible level tp the 

conceptual, and the physical a tt r ib u te s  such as colour, shape 

and size are predominant at the lower level. But how the a b i l i t y  to 

c lass ify  varies with ch ildrens' background Is an Interesting area. I t  

has been the objective of a number of studies, which was also the 

objective of th is  study. Some studies examined d i f fe r in g  ch ild rens ' 

environments and th e ir  e f fe c t  on childrens ' a b i l i t y  to  c la s s i fy .  In 

some of these studies, urban-rural dimensions was considered. Other 

studies were cross-cuIturaI In th a t children from d i f fe re n t cu ltu ra l 

backgrounds were tested in c la s s i f ic a t io n  tasks. Some studies 

reviewed were conducted with ch ildren of the same cu ltu ra l background 

except fo r varia tions In socio-economic status. The e f fo c t  of 

fa m i l ia r i ty  with stimulus materials was considered in the design of 

some studies while others assumed or neglected such a variab le .
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Whatever the dimension used, these studies were reviewed bocauso 

of the ir  relevance to the study indertaken here as they a l l  tended 

to  throw l igh t on the performance of chiIdren^ c la s s l f ic a t io n  where 

materials were fa m il ia r  or un fam ilia r , and where childrens' 

environments d if fe re d .

Maccoby and Modlano (1963) In studying c la s s i f ic a t io n  using 

rural and urban Mexican chi Idren (a t which they attempted to  contro l 

such varia tions as- language, level of technology) tested these 

groups of chiIdren In th e ir  abf l i t y  to  sort objects according to  

th e ir  s im i la r i t ie s  and d iffe rences. By the age of nine for example, 

twice as many urban chi Idren as ru ra l chi idren succeeded at tuuit 

equivalence tasks. By the age of twelve four times as many urban 

as rural succeeded In th e ir  equivalence groupings. However there 

was no observed differences where formulating differences between 

items was concerned. The te s t assumed same fa m i l ia r i t y  with the 

materials for both rural as well as urban subjects. Further more, 

although not tackled In th is  study the urban subjects performed 

better In using functional as well as nominal bases fo r grouping.

In another study conducted by Greenfield, Reich and Olver (1966)

In which the te s t materials were assumed fam il ia r  to  both groups of 

ch ild ren, cI ass i f i catory ab i I i ty  of i l l ! t e r a t e  Wo I of ch i Idren was 

tested. The te s t materials were a set of ten fa m il ia r  materials some 

of which were red ,some round and so on. Yet despite fa m i l ia r i ty  wifh 

the tes t materials these chi idrens c la s s i f ic a t io n  was found to  bo 

pr im arily  colour based probably Indicating tha t the type of 

environment these children lived In inh ib ited the growth of 

c la s s i f ic a t io n  towards conceptual level.

-  16 -
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In a fu r the r study Greenfield (1966) used tes t materials which

consisted of three sets of three p ic tu re  cards to  study urban

schooled (Dakar) and rural schooled and unschooled chiIdrens In

equivalence sortings. The stimulus materials (though a r t i f i c i a l )

were considered fa m il ia r  to  a l l  the three groups of ch ildren.

Excluding the performance of ru ra l unschooled children as i t  is not

relevant here, I t  was found tha t fo r  the urban schooled chi Idren

thoro was a more rapid progression from colour, towards function

than among rura l.school children. In other words, the growth of

c lass lf ica to ry  abi l l t y  was more rapid In urbanized schooled

children than in th e i r  ruraI counterparts. Thus assuming equal

fa m i l ia r i ty  with the te s t  materia ls, urban subjects performed be tte r

than rura I ch ild ren . I t  would appear therefore from Greenfie lds

.study that an urban environment fostered a more rapid development of
< ■* « . \

c lassi f ic a t io n .

Price -  Williams (1962) having expressed general d issa tIs fa c t i  on 

with the Western-type of tests administered to  African chi Idren 

using a r t i f i c i a l  s t im u li ,  undertook some important modifications 

in his study. This study is important because the e f fe c t  of 

fa m i l ia r i ty  with stimulus materials was ca re fu lly  con tro l led . He 

designed a study In which the tes t materials that were fa m ll ia r  and 

appropriately suited to TIv ch i ld re n s1 background. The children used 

In the study were of the same ethnic background except tha t seme of 

them were I I l i te ra te  whi le the others were schooled. One of his 

find ing was tha t young chIIdren,some as young as s ix  years wore 

capable of c la s s ify in g .
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Secondly rec lass ify ing  was possible among his subjects. This tends 

to suggest tha t children eas ily  made s h i f ts  In th e ir  sortings 

because fa m i l ia r i ty  with materials became a s ig n if ic a n t  factor which 

improved th e ir  performance. In summary, Price-Williams found no 

s ig n if ic a n t  difference between schooled and unschooled children with 

respect to  th e i r  sorting a b i l i t i e s .  Although Price-WlI Hams’ study 

compared educated with uneducated children which was not the primary 

objective of the study reported here, the fact th a t  the factor of 

fa m i l ia r i ty  was ca re fu l ly  con tro lled  makes Its  review pertinent and 

appropriate In considering the influence of materials fa m i l ia r i ty  

on c la s s i f ic a t io n .  The factor o f fami l i a r l t y  does appear to  have an 

Influence on performance as supported by other studies which fo llow  

in which ru ra l and urban school ch iIdren were compared.

In a study which s im ila r ly  cons I dered, faml I I a r l t y  with m ateria ls , 

Irwin and McLaughlin (1970) tested Mano adults and ch ildren. The 

subjects were given two kinds of tes ts . One te s t  (the unfamiliar 

materials) u t i l iz e d  the geometric shapes such as c i rc le s ,  tr iang les  

and rectangles while In the te s t w ith fa m il ia r  materia ls, the 

subjects were given eight bowls of r ice  d i f fe r in g  in colour 

coarseness and other properties to  so r t .  Geometric shapes being 

unfamiliar with Mano people, one of th e ir  f indings was that with 

respect to  sorting  unfamiliar materia ls , the i l l i t e r a t e s  performed 

poorly. They were unsuccessful a t  f ind ing more than a single 

base for c la s s i f ic a t io n .  However when the subjects were given 

r ic e  bowls to  c la s s i fy ,  the adults who previously lagged behind 

the school ch ild ren  were equally capable of making c la s s i f ic a t io n  

and re c la s s i f ic a t io n ,  1



Although adults and children cannot be adequately compared, i t  

Is noted tha t the adult performance did improve in the tos t duo 

to the use of fa m il ia r  materials In c la s s i f ic a t io n .  Thus like  

Price -  Wl 111 ams'test, fa m i l ia r i ty  wl.th tes t materials appears to  

influence performance in c la s s if ic a to ry  tasks and I t  would also 

be expected to  influence performance when comparing school ch ild ren  

from rural and urban environments.

The study by Sharp and Cole (Unpublished) was conducted to 

f ind out the Influence of school I ng on a b l l l t y  to  c la s s ify  and 

re c la ss ify ,  in the study conducted among Mayan (Mexico) school 

ch ild ren , uneducated teenagers and adults , they found tha t there 

was a higher percentage of correc t sorting (52$ versus 25$) among 

the educated school chi Idren compared with uneducated teenagers.

On the choice of anew dimension fo r  sorting, 60$ of the educated 

subjects employed a new a tt r ib u te  fo r  sorting compared to  only 8$ 

of the uneducated teenagers. Since the influence of schooling on 

c la s s i f ic a t io n  cannot be neglected as found In the Sharp and Colo as 

well as Greenfield studies. I t  was Important In the study undertaken 

here that in comparing ru ra l with urban children, the school 

d i f fe re n t ia l  be contro lled by making i t  as s im ila r  as possible for 

the two groups.

Deregowski and SerpelI (1971) conducted a cross-cu ltu ra I 

study Involving Zambian and Scottish school ch ild ren. The ch ild ren  

were given two kinds of te s t  materials to so r t .  One task required 

them to  sort immitations of real objects made from p la s t ic  materials 

whi la the other te s t  required them to  sort coloured as well as 

black and white p ic tu res of the given objects. No d ifference In

-  19 -
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sorting a b i l i t y  was observed between the two groups of children 

in sorting real objects. However, In comparing ch ild rens1 sorting 

of black and white os well as coloured photographs, there was o 

d ifference in favour of the Scottish ch ildren. Deregowskl and 

Serpell contended that the d iffe rence arose because real objects 

and pictures of objects e l ic i te d  d i f fe re n t  in te rp re ta t ion  which 

in turn affected ch ild rens1 sort ing . Their study brought out c le a r ly  

the importance of physical presentation of the materia ls. S im ila r ly ,

In the design of the study reported here physical presentation of 

te s t  materials was ca re fu l ly  taken in to  consideration. *3ut beside 

the aspect of physical presentation, the study also c le a r ly  brought 

out the s ign if icance of fami l i a r i t y  as a factor and i ts  e ffec ts  

on sorting task. Zambian ch ildren being less fa m il ia r  with p ictures 

did not perform as well as Scottish children In the same sorting tost.

A secondary find ing but which Is in agreement with other resoarchors
i .

already mentioned was that Zambian ch ild rens ’ grouping was mor^ l ik H y  

to  be based on colour than Scottish ch ildrens ' grouping.

OkonjI (1971) studied the e f fe c t  of fa m i l ia r i t y  with tes t 

materials on c la s s i f ic a t io n .  His subjects were Scottish and 

Ibusa (Nigerian) ch ild ren. Although he c lea r ly  expr»3ssed the 

Inconclusive nature of his f ind ings, he f e l t  tha t fa m i l ia r i ty  with 

objects used in tes t ing  affected a c h i ld ’ s e f f ic ie n c y  in c la s s i f ic a t io n .  

He noted that d ifferences between Scottish and ibusa children were 

observed in the age range from eleven to  twelve years. However, 

a t the lower age range, the d iffe rence was not s ig n if ic a n t .  The need 

fo r  consideration of the types of stimulus materia ls used was a lso 

sounded by Kellagan (1965) in his study of Western N iger ia ’ s 

Yoruba chiIdren.



-  21

He expressed the feeling that i f  appropriate fa m il ia r  materials 

were considered in investigatory work there would be no differences 

In c la ss lf ica to ry  a b i l i t ie s .  The Influence of environment on 

c la s s if ic a t io n  was also studied by Scribner (unpublished) though 

i t  appears no attempts were made to  consider materials fe m l l ia r i ty  

fo r the group, Scribner wanted to f ind out to  what extent ’’modern 

influence” affected taxonomic categorization among the Kpelle people 

exposed to various degrees of contact with western cu ltu re . His 

subjects were high school students, non-1 i te ra te  adults fromi
v il lages exposed to western influence as well as sub jec ts ’ from 

remote rura l areas presumed to  have experienced l i t t l e  westorn 

influence. One of his find ings was that high school students and
i*

adult workers exposed to western influence made predominantly more 

taxonomic categories than th e i r  i l l i t e r a t e  counterparts. He also 

found out tha t the use of category membership dropped sharply In 

the case of remote, area subjects. However, despite the drop they 

were a t least capable of making some taxonomic categorization.

In comparing adults who had been subjected to  western influence with 

high school students, Scribner observed tha t the performance of 

these two group was about the same, Scribner’ s study is considered 

relevant for review because I t  exposed the influence of environmental 

varia tions in categorization. Although again as mentioned e a r l ie r  

tha t adult performance cannot be meaning fu l l y  compared with younger 

people, Scribner's study seemed to  suggest tha t experientia l facicrs 

other than formal western type o f schooling have influence on

classi f ic a t lo n .
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But I t  should be noted tha t experientia l factors derive from a 

subjects environment. In other words, the type of environment a 

subject Is exposed to , plays an Important part In moulding up hIs 

c la s s if ic a t io n  a b i l i t ie s .  Although a term such as ’ western 

influence* as implied In Scribner’ s study Is not d e f in i t iv e  enough, 

the study points to  the fac t tha t the type of environment a subject 

lives in has an Influence in h is a b i l i t y  to  c la s s ify .

Four Piagetian tasks were administered by Tam et a! C1971) to

groups of so c ia l ly  advantaged and soc ia lly  disadvantaged ch ild ren.

Categorization of environments as 's o c ia l ly  advantaged* and 'soc ia liy

disadvantaged* may be considered as analogous to  'deprived* and

's tim u la ting* environments. In comparing the two groups in

Piagetian tasks, they found tha t 'c u l tu ra l ly  deprived* children

progressed at a much slower ra te in th e ir  c la s s i f ic a t io n  com,pared
< •• * ■ ^

to  the children from c u l tu ra l ly  s tim u la ting  environment. Although 

varia tion  in cu ltu re1 was not a subject of Investigation in the study 

undertaken here since th is  was con tro l led , the re su lts  of Tam and 

associates fu r the r stress the influence of environment on 

c la s s i f ic a t io n .  I t  Is a fac t th a t materials In a given environment 

do not constitu te  the en tire  c h i ld 's  environment, however, such 

differences between 'deprived* and 'advantaged* environments are 

p a r t ia l ly  contributed to  by the d iffe rence in the types of materie Is 

with which ch ild ren from these se tt ings in te rac t. In a study of 

ch ild rens ' social background on a b i l i t y  to  group objects, Shlomo 

(1971) compared the performance of children of d i f fe r in g  social 

classes, ethnic background and sexes.
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The Interest In Shlomo’ s study was In the performance of ch ildren 

of d i f fe r in g  socia l backgrounds In grouping objects. Shlono 

found that Mower* class subjects were less able in employing 

abstract grouping styles and In achieving required conceptual 

breadth compared with the higher social status ch ild ren. In 

Shlomos* tes t, fa m i l ia r i t y  with the materials was apparently 

assumed to  be the same for a l l  the social classes, sexes and 

ethnic background. The use of words like * lower* and 'highor* 

social classes may be Inappropriate and are irre levan t fo r the 

study undertaken, but serve to  categorize various childrens 

environments and hence th e ir  d i f fe r in g  experiences. In another 

study using Plage+ian c la s s i f ic a t io n  tasks, De Lacey (1970) 

studied the e f fe c t  of environment on c la ss if Ica to ry  a b i l i t y  and 

what type of association existed between the two. His findings too
■ » i . >

supported other findings about the influence of environment on 

c la s s i f ic a t io n .  He concluded by s ta t ing  tha t there was a marked 

re la tionsh ip  between the degree of enrichment in the c h i ld ’ s 

environment and the area of mental growth manifested in the a b i l i t y  

to  c la ss ify .  De Laceys* study l ik e  other studies reviewed 

indicates the extent to  which materials In a chi Id ’ s environment 

a f fe c t  his c la s s i f ic a t io n ,

Davey's (1968) Invesigation of Tristan da Cunhas’ childrens 

c la s s i f ic a t io n  abi I t t fe s  according to  various age groups also 

supports some of studies already reviewed. He too found tha t there 

was a progression from the perceptib le to  the conceptual level.

i
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O rbe ll's  study (1967) a lso found th a t remote ru ra l ch ild ren 

(remote presumably In terms of th e ir  contact w ith Western C ultu re) 

were more concrete and less abstrac t In the choice of categories 

used by them. I t  Is apparent from O rbe ll's  study tha t an 

assumption about equal fa m il ia r i ty  w ith the m ateria ls fo r  a l l  the 

children was made. On the basis o f th a t assumption OrbelMs 

study supports other find ings which observed d iffe rences between 

ru ra l and urban ch ild ren  In th e ir  a b i l i t y  to  c la s s ify  ob jects.

i

Two other studies which did not deal w ith c la s s if ic a t io n

s p e c if ic a lly  were reviewed but there was ju s t i f ic a t io n  fo r

reviewing them. In the f i r s t  Instance the researchers considered 
*

the e ffe c t of stim ulus fa m ilia r i ty  on one aspect of cognitive 

development namely conservation. Secondly since studies which 

te s t ch ild rens ' conservation and c la s s if ic a t io n  a b i l i t ie s  

bas ica lly  Investigate th e ir  cog n itive  function ing, a study of 

conservation using fa m ilia r  m ateria ls would to  some extent be 

he lp fu l In looking a t the e ffe c t o f material fami l ia r l t y  on 

c lasshf Ica tlon , One such study was conducted by K le in and 

Lester (1973) who studied conservation among Guatemalan ch ild ren 

using fa m ilia r  and un fam ilia r m ateria ls . The ch ild ren  wore 

drawn from r i r a l  surrounding. The development of conservation of 

Guatemalan ch iId ren and the re su lts  perta in ing to  I t  Is not of 

concern here. But one re levant fin d in g  by Klein and Lester was 

th a t fa m ilia r ity  w ith  stimulus m ateria ls Improved performance on 

conservation. This experimental study is one of those which show 

the Important ro le  tha t m ateria ls fa m ilia r ity  plays In studies

which tes t ch ild rens performance In the areas of conservation and 

c lass I f ic a t lo n .
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But I t  Is fa i r  also to  po in t th a t Lloyd (1971) In studying 

conservation of Yoruba ch ild rens1 conservation of d iscre te  and 

contlnous m ateria ls which were fa m ilia r  and un fam ilia r to  them, 

did not fin d  any d iffe rences In the performance In conservation 

whether fa m ilia r  o r un fam ilia r m ateria ls were used. Although 

Lloyd's study found tha t fa m il ia r i ty  was not a c r i t ic a l  fa c to r 

In her te s t, the study I ts e lf  Is Important In tha t the s ign ificance  

of fa m ilia r ity  had been realized and was borne In mind In the 

design of the te s ts .

O taala's (1973) study of c la s s if ic a t io n  among Teso ch ild ren Is 

Important fo r one main reason. I t  was administered by the te s te r 

who spoke the same language as the te s t subjects. This approach was 

s im ila r  to  the study reported here. Although the study did not 

attempt to  compare urban with ru ra l ch ildren In c la s s if ic a t io n , I t
■ •» . -i

expressed a contrary opinion concerning the use of colour as a base 

fo r  c la s s if ic a t io n  by A frican ch ild ren . Contrary to  other find ings 

already mentioned, Otaala found th a t colour as a basis fo r 

c la ss [ f lc a tlo n  was not as preponderant as had been suggested In 

other stud ies, considering the type of tasks used among his ru ra l 

sample. Like Price -  W illiam 's , S cribner's  and O kon jl's  designs, 

h is study was based on m ateria ls ava ilab le  w ith in  the subjects 

environment.

Some studies p a r t ic u la r ly  re levant to elementary science 

education are reviewed below. Those reviewed here were mainly 

conducted In the United States. The Influence of Urban-Rural 

dimension on performance In some tasks was shown by the study of 

D ietz and George (1969).



*

In th is  study, urban and suburban ch ild ren  were compared In th e ir  

performance of e ig h t tasks of basic s k i l ls .  Though not 

s p e c if ic a lly  c la s s !fIc a to ry  tasks, one o f the find ings was th a t there 

was a d if fe re n t ia l In performance favouring one environmental 

se ttin g  (suburban). Thus the type o f s k i l ls  a ch ild  learns and uses, 

seems to  be Influenced by the type o f environment to  which such a 

c h ild  Is exposed.

In a fu rth e r study by the same authors In 197! on How ch ild ren

c la s s ify , they found th a t the properties selected In c ia s s if ic o lu ry

tasks d iffe red  between urban and suburban ch ild ren . Raven (1968) In

studying c la s s if ic a t io n  a b i l i t ie s  among the c u ltu ra lly  disadvantaged

ch ild ren  obtained re su lts  which tended to  support Brown's hypothesis

about th e ir  (c u ltu ra lly  disadvantaged) reduced a n a ly tic  power In

analyzing categoric re la tio n sh ip . But I t  is  doubtful whether Raven's
*•* * . *

design favoured both groups o f sub jects. However, I t  also supported *
*

other find ings which observed d iffe rences In class If Ic a to ry  

a b i l i t ie s  between ch ild ren  from two environment se ttin g s . In a 

study by Johnson (1973) on ca tegoriza tion  between low and high 

socio-economic status ch ild ren , he observed th a t high socio

economic ch ild ren  demonstrated greater a b i l i t y  to  categorize on 

a ttr ib u te  resemblance. Although 'h igh* and 'lo w ' socio-economic 

terms were not re levan t In th is  research, non the less such 

differences are Ind ica tive  of the d if fe re n t types o f environments 

various ch ild ren liv e  In , a s itu a tio n  somehow analogous to  urban- 

ru ra l dimension In the study here. Las tly  the study of Roland 

(1968) on science achievement also confirmed the existence of a 

d iffe rence In performance as dependent on socio-economic s ta tus .
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Performance favoured children of 'h ig h 1 economic status who 

performed be tte r than the ’ low* class ch ild ren.

Comment on review of L ite ra tu re

Studies reviewed in the proceeding section dea lt mainly 

w ith ch ild rens ' c la s s if ic a t io n  and how various environmental 

settings to  which these ch ild ren are exposed influence th is  

a b i l i t y .  As stated by Piaget and other scholars, the development 

o f a c h ild ’ s c la s s if ic a t io n  is  dependent on his In teraction  with 

the environment. Various studies categorized the environments as 

'low  socio-economic' versus'high socio-economic * rura I ' versus 

'urban* disadvantaged versus advantaged; urban versus suburban. 

Whatever the ca tegoriza tion , the reviewed studies looked at 

ch ildren performances In d if fe r in g  environmental se ttin gs . Since 

various types of environments im p lic it ly  J.ippose on the ch ild  the 

types of material objects he handles and manipulates, there was 

ju s t i f ic a t io n  to  review a ll  these studies since they threw lig h t 

on the ob jective o f the study which was undertaken. Some studies 

have shown tha t the development of ch ild rens ' c la s s if ic a to ry  

behaviour progresses from the perceptib le  level to  the conceptual 

level and th a t co lour Is the most prominent a t t r ib u te  used in 

categorization of ob jects. D iffe r in g  performances in c la s s if ic a t io n  

have been shown In some studies. These studies have noted 

differences in c la s s ifIc a to ry  a b i l i t ie s  between ru ra l and urban 

ch ild ren In favour of urban ch ild ren . However, I t  may be questionable 

whether the te s t m ateria ls  used In these studies took in to  

consideration the d if fe r in g  environments.
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Greater contact w ith Western environment has been found to  Influence 

c la s s if ic a t io n . Attempts to  consider fa m ilia r ity  w ith to s t m ateria l 

were made In some studies, th e ir  resu lts  being re levant here. The 

e ffe c t of content domain (the types of materials used In tes ting  

children) was observed to  Influence performance In c la s s if ic a t io n . 

Scribner and Cole (1973 p. 122) Im p lic it ly  emphasize the Importance 

of considering fa m ilia r i ty  w ith the tes t m ateria ls when they s ta te :

"The a tt r ib u te  selected as the basis fo r grouping Is 

sensitive to  the nature of m ateria ls worked w ith: 

how fa m ilia r  they are (r ic e  versus geometric s tim u li)  

the content domain from which they are drawn (animal versus 

plants) and the form In which they are presented (objects 

versus p ic tu re s )" .

The review then tends to  support the contention th a t I f  a 

comparative study of ru ra l and urban school ch ild ren  was undertaken 

In which the Influence of m ateria ls fa m ilia r ity  on the a b i l i t y  

to  c la ss ify  m ateria ls was considered, then no d iffe rences would be 

observed between the two groups, a t least a t the concrete mode of 

c la s s if ic a t io n . However, I f  such d iffe rences wero observed, then 

they would be In favour of the group fo r  whom the m ateria ls are 

fami l ia r .  .



CHAPTER THREE

DESIGN OF THE STUDY

The experimental work was conducted In two separate locations, 

one ru ra l, the other urban. For the rura l study, schools In Asego 

D ivis ion of Homa Bay d is t r ic t  were selected; while the Eastern 

d iv is io n  schools of Nairobi d is t r ic t  were chosen fo r  urban study. 

Three schools were selected from each of the d iv is ions  mentioned. 

The m ajority of the schools In the Eastern D iv is ion are predomina

n t ly  schedule 'A 1 type. Other schools c la s s if ie d  as 'B ' and *0* 

a lso e x is t under the management of C ity  Council of Nairobi 

Education Department. In re la tio n  to  these two categories, 

schedule 'A* schools cons titu te  the Mow Income1 schools. They 

are referred to  as Mow Income' In the sense tha t the attendance 

a t these schools Is mainly by ch ild ren  of low sa la ried  parents, 

such as unskilled and sem i-sk illed  workers, domestic servants and 

pe tty  traders. The choice of schedule 'A* schools ra ther than 'B ' 

or 'C ' fo r comparison is explained la te r.

The te s t subjects were a l l  males aged between e igh t and ten 

years. In view of the d i f f ic u l t y  th a t was an tic ipa ted  in f ix in g  

the exact ages of ru ra I ch ild ren , I t  was found tha t estim ating the 

ages of ch ildren w ith in  an In terva l would be easier than try in g  to  

fin d  a c h ild 's  exact age. Problems like  guessing ch ild rens ' exact 

ages were lik e ly  to  be minimized w ith the use of an age in te rv a l.

The te s t subjects were chosen from standards three and four 

ra ther than a s ing le  c lass.



The reason fo r th is  becomes c lea r when the ages a t which ru ra l 

and urban ch ild ren  begin schooling Is considered. Generally, 

most ru ra l pupils begin school la te r than th e ir  urban counter

parts, Urban ch ild ren  p a r t ic u la r ly  In N airobi, enrol In. standard 

one a t around the age of s ix  so th a t by the age of eight*most 

of the pupi Is are In standard th ree. On the other hand, because 

of late s ta r t  In schooling, most ru ra l children are lik e ly  to  be 

as fa r below as In standard one by the age of e ig h t. Unless th is  

d if fe re n t ia l In beginning school Is considered, there Is the 

p o s s ib ility  th a t In tes ting  both ru ra l and urban pu p ils , older 

ru ra l pupils of the same class are lik e ly  to  be compared w ith 

younger urban ch iId ren . For th is  reason i t  was considered more 

appropriate to  sample two classes, three and four ra ther than one 

In order to  obtain adequate number o f subjects comparab le both In 

terms of schooling experience and In their* ages. The. p o s s ib il ity  

of school influence on c la s s if ic a t io n  tasks was considered an 

Important fac to r considering the re s u lt of the studies of Sharp 

and Cole (unpublished) as well as th a t of Greenfield (1966) In 

which they found th a t schooling experience was an in f lu e n tia l 

fac to r In c la s s if ic a t io n . S im ila r views had been expressed 

e a r lie r  by Dent (1937) In Investiga ting  the a p p lic a b il ity  of some 

tes ts  to  the Zulu ch! Idren In which he compared three groups of 

ch ild ren . He found tha t performance In the te s t depended on 

schooling as well as the amount of contact w ith urban europcan 

cu ltu re .
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Selection of male subjects

Review of lite ra tu re  In the previous chapter Indicated tha t 

performance In c lass IfIc a to ry  tasks Is Influenced by a number of 

fac to rs . One of these variab les Is the content domain, tha t Is 

the type of m ateria ls contained w ith in  an environment. Since In 

the ru ra l area where the study was conducted boys and g ir ls  

engage in d is t in c t  domestic du ties, the domain in which the boys 

operate mostly d if fe rs  from tha t of the g ir ls .  In other words 

the types of m ateria ls boys become more fa m ilia r  with cannot 

be assumed to  be the same fo r g i r ls .  This d iffe rence  Is lik e ly  

to  a ffe c t the fa c to r of m ateria ls fa m ilia r ity  and should therefore- 

be con tro lled . Rural boys to  c i te  an example, perform the 

primary ro le  of tending c a tt le  (although th is  ro le  is rap id ly  

dim inishing) while g ir ls  draw water from riv e rs  and pick vegetables 

in the shambas to  prepare meals. I t  Is a reasonable assumption 

bearing In mind such differences th a t boys as a whole would bo more 

fa m ilia r w ith c a tt le  wh i le g ir ls  are 11 ke ly to  be mere fami Mar 

w ith vegetables. Since c la s s if ic a t io n  is senstive to  the type 

of domain used, i t  became necessary to  e ith e r design a te s t In 

which the m ateria ls were equally fa m ilia r  to  both sexes or 

a lte rn a tiv e ly  to  use te s t m ateria ls su itab le  fo r only one sex and 

exclude the other sex from the study. In the design of th is  study 

i t  was decided th a t only m ateria ls fa m ilia r  to  the boys .do used. 

Hence the J u s t if ic a t io n  fo r the te s t  being confined to  oha sex.

This made the con tro l of fa m ilia r i ty  with te s t m ateriaIs more 

meaningful as I t  narrowed the content domain fo r the subjects und^r 

investiga tion .
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The second po in t fo r  excluding g ir ls  was based on consideration of 

problems of communication with the subjects. I t  was f e l t  tha t 

communication during the adm in istra tion of the te s t would be 

easier with boys than g ir ls ,

i

Procedure fo r se lection of Test Subjects----  *

A le tte r  of In troduction to  the heads of the three urban 

schools was obtained from the Deputy Chief Education O ffic e r of 

Nairobi C ity  CounclI. The te s te r then proceeded to  each school 

and Introduced him self to  the headmasters. The ob jec tive  of the 

study, its  organization as well as the sp e c ific  help required 

from the headmasters were explained. The headmasters in turn 

d irected the te s te r e ith e r to  h is deputy or to  the class teachor 

concerned. With co-operation from these teachers, male pup ils  of 

Luo ethnic background around the required'age* IntervaT and level 

of education were summoned before the te s te r. This I n i t ia l  group 

which was selected by the classteachers to  be used in se lecting 

the f in a l te s t sample was a large one. At th is  I n i t ia l  stage 

the in tention  was a lso  to  be acquainted with the pupi Is so tha t 

la te r on the subjects would be relaxed and feel a t home during the 

te s t ,  an important fac to r In working w ith young ch iId ren . Hence 

a t the f i r s t  meeting with the large group, ch ildren were asked 

about th e ir  ages, th e fr  residence, In te rests , parents occupation and 

other matters concerning th e ir  homes genera lly . Some of the 

questions did not bear d ire c t relevance to  the te s t but they served 

to  stim ulate and gain confidence o f the children who in i t la I ly  fe I t  

ra ther withdrawn.
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The ago of every chi Id was Jotted down and any chi Id who I t  was 

fe l t  was younger o r older than the specified age in te rva l was 

excluded. A random se lection of the subjects was made to  choose 

from the large group, the te s t sample to  be administered the to s t . 

This was done by g iv ing  children numbered and unnumbered papers 

to  pick from a con ta iner. Those pupi Is who picked numbered papers 

constitu ted the te s t  sample from th a t p a rtic u la r school. 'A fte r  

the selection procedure, the non-se lected candidates were 

requested to  return to  th e ir  classes. To the remaining group ! t  

was b r ie f ly  explained tha t a t the next meeting they would play a 

game of pu tting  th ings together. This was considered necessary 

In order to  le t the ch ildren an tic ipa te  what they would be doing 

ra ther than be confronted w ith what they knew nothing about.

An interview schedule was then fixed  on a.&ul.table day generally 

In five  or s ix  days time during which period the te s te r proceeded 

w ith te s t arrangments In other remaining schools.

The procedure In se lecting ru ra l te s t subjects was s im ila r 

to  the one used in se lecting urban subjects. However, greater 

help was s o lic ite d  from the class teachers to  find  the ages of 

ch ild ren . Below is a tab le  of the numbers of test subjects from 

both ru ra l and urban schools.



Table I: Number of Subjects selected from

Test Schools

SCHOOLS RURAL URBAN

School 1 13 9
School 2 14 1 I
School 3 12 10

TOTAL 39 30

Choice of Test M ateria ls

Real objects were used in the adm in istra tion of the te s t 
ra ther than p ic tu res  or drawings o f objects. I t  was forseen tha t

te s tin g  subjects w ith real objects was lik e ly  to  take longer to

administer compared w ith p ictures or drawings.. F ir s t ly  from a

s c ie n t if ic  po in t o f view, since the ob jective of the study was

science oriented, I t  was decided th a t real physical objects be

used ra ther than any formtfrepresentation of the ob jec ts . This was

because as the basis fo r science a t Primary Schools is on

ch ild rens ’ handling and manipulating objects In th e ir  science

a c t iv i ty ,  a design using real ob jects was considered appropriate

fo r  the study. Another Important po in t In deciding to  use real

objects was the fa c t tha t the type of representation used could

Influence a c h ild ’ s performance in a te s t. B lesheivel (1968,

p. 63) observed th a t tests  using p ic to r ia l m ateria ls neglect the

fa c t th a t a p ic tu re  p a rt ic u la r ly  on prin ted paper Is
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"a h ighly conventional symbol which the c h ild  reared In 

the western cu ltu re  has learn t to  In te rp re t because he is 

confronted w ith p ictures from his e a r lie s t days, gets much 

of h is  pre-school education from p ictu re  books and toys 

with p ic tu res on them . . . .  To make the object c u ltu ra lly  

meaningful Is of l i t t l e  aval I, I f  p ic to r ia l presentation 

i ts e l f  Is un fam ilia r and I t  does not evoke an a tt itu d e  of 

in te rp re ta tio n  which a european group autom atica lly 

assumes".

Schooling has made con tribu tions to  both rura l and urban subjects 

In th e ir  In te rp re ta tion  of p ic tu res since most of the books 

ch ild ren  use In th e ir  schools contain pictures and drawings in thorn. 

However, the urban environment Is fa r  more permeated with 

p ic tu res and s im ila r  modes, than a ru ra l One;* hence Ufban subjects 

may be reasonably more fa m ilia r  w ith p ic tu re  presentation than 

ru ra l ch ild ren . I f  such differences are not considered th is  would 

bias the te s t. This was the ju s t i f ic a t io n  fo r the use of real 

objects as te s t m ateria ls . Because fa m ilia r ity  w ith m ateria ls was 

an important fa c to r In design of the te s t , precaution was taken to 

ensure tha t a form of presentation to  which a subject was un fam llia r 

w ith  was not used as th is  could create confusion and hence render 

an object tha t was otherwise fa m ilia r  to  the subject to  appear 

un fam ilia r. Lastly p ic tu re  presentation lim its  to  visual the 

choices a subject can make use in so rting  -objects.



Sorting by non v isua l a ttr ib u te s  such as weight, smell and others 

are precluded when p ic tu re  of objects are used. The study aimed 

a t testing childrens* a b i l i t y  to  s o r t objects using as many 

a ttr ib u te s  as could be Id e n tifie d  beside the common a ttr ib u te s  of 

shape, size and co lour.

D e fin itio n  of fa m il ia r i ty  w ith te s t Items

Before the f in a l set of te s t 1 .terns were chosen an attempt was 

made to  define the term *famlI l a r i t y * since the design required 

m ateria ls th a t were fa m ilia r to  one group but not the other. I t  

would be appreciated th a t I t  Is not an easy‘ task to  declare some 

m ateria ls fa m ilia r  to  one but un fam ilia r to  the other group.

An object th a t a c h ild  sees in h is surrounding does not 

necessarily con s titu te  fa m ilia r ity  In the sense I t  Is applied here. 

An urban chi Id fo r  example who has seen a,telephone aqd therefore 

'knows* i t  cannot be assumed to  be fa m ilia r  w ith the item. This 

exposes the Inadequacy of de fin ing fa m ilia r ity  on the basis of 

v isua l response on ly. The problem of fa m ilia r ity  in  the study 

Is complicated fu rth e r by the fa c t th a t some modern products ha \e 

found th e ir  way even to  the remotest part of the country. Henco 

western materials th a t could be considered to  be predominantly 

urban may be ava ilab le  and equally fa m ilia r  to  the rura I ch ild ren . 

With th is  consideration In mind, an attempt was made to  define a 

c h ild 's  fa m ilia r ity  w ith an ob ject using the fo llow ing c r iV e r la l
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bases;
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(1) Having seen the ob ject. This Is an Important condition fo r 

fa m ilia r ity  p a r t ic u la r ly  w ith regards to  concrete objects.

A chi Id can only be fa m ilia r  w ith what he has seen.

( I f )  The chi Id can s ta te  the use of the ob ject.

A c h ild  who has seen an ob ject but Is unable to  state Its  

function cannot be considered to  be fa m ilia r  w ith such an 

ob ject.

( IN )  An ob ject Is eas ily  ava ilab le  In the environment.

This was c ru c ia l po in t In the study. The m ateria ls th a t are 

easi ly aval lable to  a ch ild  are those- which he mainly 

In teracts w ith In his environment.

To decide whether objects were eas ily  ava llab le  o r no t, a 

number of objects w ith in  th a t p a rtic u la r environment were 

co llected and a consesus estab I IshecNarr\ong the. r up I Is whether 

such an ob ject was easi ly aval lable or not.

( Iv ) The object has been handled w ith in  a sp e c ific  period:

A common everyday object should be the type of m ateria l w ith 

which a c h ild  very often comes In contact. There is' however 

the p o s s lb ll lty  th a t despite aval lab I I t ty  of the object In

• > the surrounding, a ch ild  may not have handled an object 

fo r  some time. That Is , the fa c t th a t an ob ject Is 

commonly ava ilab le  In the c h ild 's  surrounding does not mean 

he Is fa m ilia r w ith  such an ob jec t, I f  he does not handle 

I t  often enough to  be able to  make observations and 

abstract Its  fea tures.



To ensure th a t a l t  the subjects were reasonably welt exposed 

to  a se t of ob jects, the period w ith in  which they had 

handled the se t was considered. I t  was a r b i t r a r i ly  fixed  

to  three months to  allow as many te s t subjects as possible 

to  f i t  the cond ition . This procedure was la te r found to  

be superflous but I t  was however I n i t ia l ly  a necessary step. 

For the type of m ateria ls used the mere fac t th a t the subject 

had considered I t  common autom atica lly Implied his usual 

contact w ith such an ob jec t.

A ll of the four defined bases were used In de fin ing  

fa m ilia r i ty .  I t  should be noted th a t pos itive  response to  both 

( I I I )  and Civ) Implied ( I )  and ( I I ) .  However, as a procedure In 

tes tin g  fa m il ia r i ty ,  the f i r s t  question had to  begin w ith base *

( I )  and then proceed onwards to  the fourth••ba-se. ‘ '

Five sets of urban m ateria ls and four sets of r t r a l  m ateria ls 

were chosen from a larger l i s t  o f m ateria ls tha t had been co llec ted . 

Then on the basis o f the d e fin it io n  o f fa m il ia r i ty ,  it.e ma+eriuis 

were tested fo r  fa m il ia r i ty  by noting childrens* responses to  the 

four fa m ilia r ity  c r ite r io n  questions.

The te s t m ateria ls  consisted of sets of ob jects. ' The sets 

of m ateria ls were as fo llo w s :-

Selected Urban Test Sets

, SET ONE E le c tr ic  bulbs.

SET TWO S a lt containers w ith sugar, water and s a lt .



SET THREEi Rectangular pieces of foam rubber,
t

SET FOUR: 8a I Is,

SET FIVE: Cut outs o f transparent shapes,

Selected Rura I Sets

SET ONE: Three heads of f in g e r m ille t  (k a l) .

SET TWO: Three pieces of reeds (odundu).

SET THREE Three pieces of stones (n ya tle n g ').

SET FOUR: Three local lamps (nyanglle).

Each set contained In I t  three objects s im ila r  to  the three 

ob ject so rting  te s t  administered by Greenfie ld to  the Wolof 

ch ild ren . However, there were d iffe rences In the choice of 

m ateria ls .used In the study reported here. In G reenfie ld 's  to s t 

the objects could only be sorted In to  pairs and the choice of 

sorting  a ttr ib u te s  was re s tr ic te d  to  co lour, shape and function
i i  . ,

on ly,' The advantage of three ob ject sorting  lies  in the fa c t tha t 

i t  Is exhaustive and simple. Children must put together any, two 

of the three objects which are s im ila r  In some-way leaving only 

one object. Had the objects been more, so rting  would have been 

Inexhaustlve and scoring procedure would have created problems. 

Besides, not a l l  ch ild ren  would have found the tost easy. Aiiiiwoy.t 

three object so rting  was used In th is  study, some m odifications 

were made to  s u it  the design.

(a) Repeated so rting  was allowed. In the G reenfie ld te s t the

three given objects could be sorted In only three ways w ithout 

re p e tit io n .
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In the study reported here, the subjects were allowed to 

resort the same p a ir he had sorted e a r lie r  provided no guvu 

a d if fe re n t basis fo r pu ttin g  the two objects together.

(b) The Greenfield Test m ateria ls employed d if fe re n t objects 

from d if fe re n t domains. For example one of G reenfie ld ’ s 

three ob ject se t was an orange, a clock and a b icyc le . But 

th is  study used a set o f ob jects, of the same kind. That 

n Is the three objects were a l l  lamps or b a lls  and so fo rth .^  

The advantage o f using a set o f si ml la r objects was th a t the 

dimension of so rting  was made w ider. Depending on the se t, 

the te s t m ateria ls could be sorted according to  colour, 

shape, size and any other basis a subject was capable of 

find ing  since re p e titio n  was allowed. However, functional 

categorization was sa c rifice d  as objects being of the same 

kind precluded sorting  on the basis of Function'.'

Description of te s t m ateria ls 

1. Urban m ateria ls

SET ONE: The set of e le c tr ic  bulbs f u l f i l l e d  the fo llow ing 

d e s c rip tio n :-

(a) Two large s ize , one small.

(b) Two reddish In co lou r, one yellow .

(c) Two of the same shape, one d if fe re n t In shape.

(d) Two with broken filam ent (made noise when shaken,) one did
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not.



SET TWO: The te s t se t consisted of three s a lt  containers

f i l le d  w ith  sugar, s a lt ,  m ilk  and water. The set 

s a tis f ie d  the fo llow ing p ro p e rtle s :-

(a> Two made of p la s t ic ,  one made of glass.

(b) Two rectangular In shape, one c irc u la r ,

•(c) Two green, one white.

(d) Two containing liqu id s , one powdered so lid .

(e) Two heavy, one lig h t .

SET THREE: The se t consisted o f three b a lls . The s a lie n t

features fo r so rting  were:
/

(a) Colouf* (Two brown, one m ulticoloured)

(b) Size (Two sm all, one big)

(c) Pattern (Two w ith patterns, one without)* - '

(d) Bouncing property: (Two bounced high, the other did not

bounce as h ig h ).

(e) Softness: Two hard, one s o ft .

SET FOUR: The m ateria ls consisted of three pieces o f foam cut

In to  rectangular shapes. Although th is  se t Is 

a r t i f i c ia l  as opposed to  the others In th a t they wore 

cut to  s ize by te s te r, they were used because rubber 

foams are commonly ava ilab le  In most urban homes as they 

are used In making mattresses, chairs and p illow s . The 

three pieces are described as fo llo w s :-
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(a) Colour (Two l ig h t  green, one s l ig h t ly  d if fe re n t In co lou r).

(b) Thickness (Two same th ickness, one th in n e r),

(c) Length (Two equal In length, one sho rte r).

In describ ing the so rting  p rope rties , I t  must be rea lized 

th a t In the actual so rting  tasks, many more bases were 

id e n tifie d  by the subjects In th e ir  sortings as such the given 

descrip tion cannot be considered as exhaustive,

SET FIVE: The set o f objects used fo r  th is  te s t were a r t i f i c ia l

s t im u li.  The m ateria ls consisted of four geometric 

shapes as fo llows ( i )  two tr ia n g u la r ( ID  one shape
t

pentagonal and ( i i l )  one rectangular, The four 

objects could be sorted according to  the fo llow ing 

p ro p e rtie s :- , ■ '

(a) Colour (Pentagon and tr ia n g le ) .

(b) Shape (Two tr ia n g le s ) .

(c) Size (Two tr la n g  le s ). i
(d) Thickness (Rectangle and Square).

(e) Transparency (Pentagon and red tr ia n g le ) .

I I .  Rural Materials

SET ONE: The m ateria ls consisted o f three heads o f fing e r

m il le t  (k a l) .  The use of fin g e r m il le t  was appropriate 

because I t  Is a commonly grown food In the location from 

which the ru ra l te s t sample was drawn.

-  42 -
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Moreover o f the time o f tes tin g * 1 kal* was In season 

and ch ild re n s1 contact w ith  I t  a t th a t p a rtic u la r 

time must have Increased th e ir  fa m il ia r i ty  w ith I t .

The three heads of f k a tT could be sorted as 

fo llo w s :-

(a) Colour (Two same co lour, one d if fe re n t)

(b) Size (Two sm all, one big)

(c) Number (Two w ith four fin g e rs , one with s ix )

(d) Length of stem (Two w ith long stem, one s h o rt).

SET TWO: The m ateria ls fo r th is  te s t were three pieces of odundu

(reeds). Reeds are commonly ava ilab le  and widely 

used m ateria ls In ru ra l areas of Nyanza Province 

including the tes t area. Children In ru ra l areas are 

fa m ilia r  w ith  reeds as houses, doors, windows and 

granaries are constructed from them. The three pieces 

of rodunduf could be sorted as fo lio w s :-

a) Colour (Two ye llow , one brown).

b) Length (Two pieces same length, one sho rte r),

<) Number (Two pieces with three nodes each, one w ith fo u r).

d) Thickness (Two pieces th ic k , one th in ) .  *

HT THREE: A set o f nyatleng* (spherica l stones used fo r

sharpening hand mi l ts)  were used. The hand mi l l s  are 

ava ilab le  In many homes In South Nyanza.
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The ha nd m i l l  c o n s i s t s  o f  a l a rg e  s tone base and: a s m a l l e r  

one used f o r  g r i n d i n g  m i l l e t  t o  f l o u r  f o r  p r e p a r a t i o n  

o f  food.  ' N y a t l e n g *  are used to  sharpen t he  hand m i l l  to  

make the  s u r f a c e  ro u g h , as g r i n d i n g  Is most e f f e c t i v e  

on such s u r f a c e s .  The th re e  p i e ces  of  'N y a t l e n g *  cou ld  

be c l a s s i f i e d  as f o l l o w s : -

(a)  Size (Two s to n e s  b i g ,  one s m a l l )

(b )  Shape (Two s ton es  ' l e s s  s p h e r i c a l '  than  th e  o t h e r )

( c )  Co lou r (Two same c o l o u r ,  one d i f f e r e n t  in c o l o u r )

(d )  Weight  (Two s tones he avy , one l i g h t )

SET FOUR: Local  lamps a re  w i d e l y  used In most areas

of Nyanza P r o v i n c e .  The lamps ( l o c a l l y  known 

as ' N y a n g i l e ' )  a re  made ‘frdm  sc rap' p ieces  o f  

* t i n .  P a r a f f i n  Is used f o r  l i g h t i n g .  They a re

a l s o  used In less t o  do homes In urban c e n t r e s  

I n c l u d i n g  N a i r o b i  though -no t as w i d e l y  as in 

r u r a l  a reas .  N y a n g l l e  f o r  most r u r a l  ch i  Id ren 

Is a p r im a ry  source  of  l i g h t  used f o r  r e a d i n g  

' - a t  n i g h t  and f o r  t h i s  reason th e y  always

hand le  the se  o b j e c t s .  The t h r e e  lamps used 

In t h e i r  " n a t u r a l "  s t a t e  th a t  is^when b u r n i n g  

cou ld be s o r t e d  as f o l l o w s : -

(a)  Weight  (Two w i t h  a l o t  o f  p a r a f f i n  In them to  

make them fee l  h e a v i e r ) .

-  44 -
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(b)  Co lou r  (Two a m i x t u r e  of  y e l l o w  and b l u e ,  one red)

(c> Size (Two s h o r t e r  and w i d e r ,  one lo n g e r and na r ro we r )

(d)  Flame s i z e  (Two w i t h  sma l l  f l am es ,  one w i t h  b i g
i

f  lame) ,

As w i t h  urban m a t e r i a l s ,  c h i l d r e n  were ab le  t o  i d e n t i f y  

more bases o th e r  than  th e  ones l i s t e d .

Choice and use of  Luo p u p i l s  and language

The t e s t  s u b j e c t s  were s e l e c t e d  f rom a s e t  o f  Luo 

c h i l d r e n  a t t e n d i n g  t e s t  s c h o o l s .  There were two main 

reasons f o r  c o n f i n i n g  the  s t u d y  t o  c h i l d r e n  of  Luo e t h n i c
r

background.  F i r s t  I t  had been f o r see n  th a t  the  problems 

of  ve r ba l  communica t i on  m igh t  a r i s e  as tho c h i l d r e n  were 

expec ted t o  J u s t i f y  t h e i r  bases f o r  c a t e g o r i z a t i o n .  

M oreover to  many ch I I d r e n , p a r 1 1 c u  I a r  I y r u r a l ,  the  

i n t e r v i e w  schedu le  was l i k e l y  t o  be a novel  expe r i en ce  

which m igh t  a d v e r s e l y  a f f e c t  t h e i r  r esponses .  S i n c e . t h e  

t e s t e r  was of Luo o r i g i n ,  I t  was f e l t  t h a t  e f f e c t i v e  

communica t i on  would be f o s t e r e d  I f  t he  s tu d y  u t i l i z e d  

s u b j e c t s  whose m other tongue was the same as t h a t  of  t he  

t e s t e r .  Not o n l y  would communica t i on  be made e a s i e r  b u t  

the  s u b j e c t s  would f e e l  f r e e  w i t h  the  t e s t e r  t a l k i n g  i n  

t h e i r  own language.  Second ly ,  on l y  Luo s u b j e c t s  were used 

and t h i s  was f o r  c u l t u r a l  r easons .
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Using c h i l d r e n  o f  v a r i o u s  e+hn lc  background such as

Kamba, K i k u y u ,  Luhya fo r  example In th e  same t e s t

would have r e q u i r e d  a more c a r e f u l  c o n t r o l  of  m a t e r i a  I

f a m i l i a r i t y ,  and p r ob a b l y  I t  would have been d i f f i c u l t

t o  f i n d  common m ater la  Is ,  ( I e t  a lone  overcoming the

problems of  commun ica t i on )  t h a t  were e q u a l l y  f a m i l i a r

t o  a l t  c h i l d r e n  o f  v a r i o u s  backgrounds .  Hence to

min imi ze  prob lems of  commun ica t i on  and t o  c o n t r o l  f o r

f a m i l i a r i t y  o n l y  c h i l d r e n  o f  one e t h n i c  background were

used. *
• «

T e s t i n g  P rocedu re :
*

F i r s t ,  t he  t e s t  o f  f a m i l i a r i t y  w i t h  m a t e r i a l s  was 

g i ven  by s o l i c i t i n g  c h i l d r e n s *  responses t o  the  fo u r
i  * * *

f a m i l i a r i t y  c r i t e r i o n  q u e s t i o n s .  The t e s t  of  c l a s s i f y i n g  

t h e  t h r e e  o b j e c t s  In a se t  the n  f o l l o w e d .  As a r e s u l t  

o f  t e s t i n g  f o r  m a t e r i a l s  f a m i l i a r i t y  which r e q u i r e d  

the s u b j e c t s  t o  respond p o s i t i v e l y  t o  the  f i r s t  t h r o e  o r 

more f a m i l i a r i t y  c r i t e r i o n  q u e s t i o n s ,  the  t e s t  s e t s  were 

found to  f i t  th e  f o l l o w i n g  c a t e g o r i e s : -

(a )  F a m i l i a r  t o  Urban s u b j e c t s  o n l y ,

( I ) E l e c t r l c  bu lbs  

( I I ) Foams

(b ) F a m i l i a r  to  bo th  groups

( I )  Nyangl  le ( Loca l  lamps)
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‘ (c) F a m i l i a r  t o  r u r a l  c h i l d r e n  on l y

( I ) KaI (F In g e r  m i l l e t )

( I I )  Odundu ( r e e d s )

( I I I )  N y a t l e n g  (S tones )

(d)  U n f a m i l i a r  to  bo th  g roups  

• G eom etric  m a t e r i a l s .

The s e t  o f con ta ine rs :f 11 led w ith sugar and sa l t  

was found to  be to o  c o m p l i c a t e d  and d i f f i c u l t  t o  

a d m i n i s t e r  and t h e r e f o r e  no t  used In the  a d m i n i s t r a t i o n  

o f  the  t e s t .

i

In t e s t l n g  chI  I d r e n s 1 s o r t i n g s  us ing  the  t e s t  

m a t e r i a l s  th e re  was complete  ra n d o m i z a t i o n  ^ f  the  t e s t  

I tems .  For example one c h i l d  m igh t  s t a r t  w i t h  the  

! odundu! t e s t  and then proceed w i t h  an urban t e s t  w h i l e  

a n o th e r c h i l d  m ig h t  s t a r t  w i t h  a c o m p l e t e l y  d i f f e r e n t  

I tem.  The purpose of  t h i s  was t o  ensure t h a t  one so t  

of  p roceed ing  t e s t  m a t e r i a l s  did no t  In any way I n f l u e n c e  

pe r fo rmance In th e  ne x t s e t o f I tems.  For example 

th e re  was th e  f e e l i n g  th a t  I f  a s e t o f f a m i l i a r  m a t e r i a l s  

were g i ven f i r s t  t o  a s u b j e c t  t o  s o r t ,  then in the nex t  

s t age  o f  s o r t i n g  u n f a m i l i a r  I tems ,  pe r fo rmance m igh t  

be I n f l u e n c e d  as a r e s u l t  o f  e a r l i e r  c o n t a c t  w i t h  

f a m i l i a r  I terns and v i c e  ve r sa .  To ens'ure t h a t  pe r f o rmance  

In the  t e s t  us ing  f a m i l i a r  o r  u n f a m i l i a r  I terns was not
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I n f l u en ce d  th ro u g h  e a r l i e r  c o n t a c t  w i t h  a s e t  of  t e s t  

I tems,  r a n d o m i z a t i o n  was done to  avo id  any such 

I n f I uences•

Be fo re  the  t e s t  s u b j e c t s  were g i ven  t he  s o r t i n g  

t asks  i n d i v i d u a l l y ,  a t en  m inu te  d u r a t i o n  was a l l o c a t e d  

t o  the  e n t i r e  t e s t  sample In t h a t  p a r t i c u l a r  schoo l  t o  

obse rve ,  hand le  and m a n i p u la te  the  m a t e r i a l s  In o rd e r to  

g e t th e  * f e e l f o f  the  m a t e r i a l s .

A f t e r  the e x p i r y  o f  t he  a l i o t e d  t i m e ,  a t e s t  

s u b j e c t  was then  c a l l e d  b e f o r e  t he  t e s t e r  and a l l owed  

t o  hand je the s e t  o f  m a t e r i a l s  t o  be s o r t e d  f o r  about  

two m inu tes .  The t e s t e r  then demonst ra ted  what was 

expected t o  be done by us ing  a s e t  of t h r e e  p ieces  of 

geo me t r i c  shapes which c o u l d  be s o r t e d  a c c o r d i n g  t o  

c o l o u r ,  shape and* t h i c k n e s s .  Once th e  c h i l d  unders tood 

the p roced u re ,  he was t o l d  he had a n o t h e r  two minutes  

In which to  make c a r e f u l  o b s e r v a t i o n s  of  t he  s o t  of  

t h r e e  o b j e c t s  b e f o r e  him a f t e r  which he would be
i

expected t o  pu t  any two o b j e c t s  t o g e t h e r  and t o  s t a t e  

t he  reason why he d i d  so.  I t  may be t h a t  the  t e s t e r  

was to o  generous In h is  t ime  a l l o c a t i o n  b u t  I t  was 

co n s i de re d  w o r t h w h i l e  t o  g i v e  t he  s u b j e c t s  ample 

t ime  t o  be ab le  t o  work c o n f i d e n t l y  w i t h  t h e  t e s t e r .

As m igh t  be ex pe c te d ,  p a r t i c u l a r l y  w i t h  young c h i l d r e n ,  

some e n t h u s i a s t i c  c h i l d r e n  s t a r t e d  s o r t i n g  w i t h o u t
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t a k i n g  t ime  t o  make o b s e r v a t i o n s  bu t  the y  had to  be 

r e s t r a i n e d  t o  f u l l y  use the two minu tes  a I to t ed t o  

them. A f t e r  t he  e x p i r y  of  t h e  two m inu tes  o b s e r v a t i o n  

p e r i o d ,  the  ch i  Id was t o l d  t o  beg in  s o r t i n g  the t h r e e  

o b j e c t s  In twos and t o  s t a t e  th e  reason f o r  h is  

s o r t i n g .  He was c l e a r l y  t o l d  t h a t  he co u ld  aga in  pu t  

the  two o b j e c t s  he had a l r e a d y  pu t  to g e th e r  p r ov ided  

he gave a d i f f e r e n t  reason f o r  do ing so.  I f  t he  c h i l d  

was unable t o  proceed w i t h  h i s  s o r t i n g s ,  p r o b a b l y  

because the I n s t r u c t i o n s  were n o t  c l e a r  a r e pea t  o f  t ho  

d e m on s t ra t i o n  w i t h  the  g e o m e t r i c  shapes was g i v e n .  

However,  ex ce p t  f o r  on l y  two cases ou t  of  the  e n t i r e  

sample space,  r e p e t i t i o n  o f  i n s t r u c t i o n s  d i d  no t  oc c u r .  

As the two cases o f  r e p e t i t i o n  o f  I n s t r u c t i o n s  wore no t  

cons ide r ed  s i g n i f i c a n t  enough to  a f f e c t  t h e ' r e s u l t s  of  

t he  s t u d y ,  t hey  were I nc l u ded  In the  a n a l y s i s  of  r e s u l t s

Scot I n o :

C o r r e c t  s o r t i n g  f o l l o w e d  by a c o r r e c t  e x p l a n a t i o n  

f o r  h f s  s o r t i n g  earned t he  responden t  a t a l l y  In the  

response s h e e t .  Wordy and e l a b o r a t e  e x p l a n a t i o n s  by 

a s u b j e c t  d i d  n o t  J u s t i f y  a h i g h e r  s c o re . What was 

im p o r t a n t  was t h a t  a s u b j e c t  s t a t e d  the c o r r e c t  ba s i si
f o r  h is  s o r t i n g .  For example a c h i l d  who p u t  tv)o reeds 

(odundu) to g e th e r  and b r i e f l y  s a i d  the y  were pu t  so 

because " k f t g l  c h a l r e M ( c o l o u r  s i m i l a r )  o r  J u s t  sa id  

" k l t g l "  ( c o l o u r )  was awarded a t i c k  f o r  c o r r e c t  response
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I t  I s  Im p o r ta n t  t o  p o i n t  t h a t  problems of  e x p l a i n i n g  

the bas i s  f o r  s o r t i n g  were no t  exp e r i enced  s i nce  t h e  

language used was th e  m other to n g u e .

i

Dur i ng  t he  e n t i r e  i n t e r v i e w  sess ion  aga in  o n l y  

two cases were no ted  In which t he  s u b j e c t  pu t  two 

o b j e c t s  to g e th e r  b u t was I n i t i a l l y  unable t o  s t a t e  t he  

reason f o r  h is  s r o t l n g .  However ,  when th e  qu e s t i o n  was 

pu t  In a d i f f e r e n t  form such as "why have you l e f t  

t h i s  one a l o ne ? "  the  s u b j e c t  was ab le  t o  g i v e  v e r b a l  

e x p l a n a t i o n  a t  t he  second p r o b i n g .

A c h i l d ' s  sco re  In a s e t  of  m a t e r i a l s  was taken t o  

be the  number o f c o r r e c t  s o r t i n g s  he made when p resen ted  

w i t h  the s e t  of  m a t e r i a l s .  The group* score- J n an 

a t t r i b u t e  was th e  number o f s u b j e c t s  who I d e n t i f i e d  t he  

a t t r i b u t e  In s o r t i n g  the g i ve n  s e t  of  t e s t  m a t e r i a l s .



CHAPTER FOUR

RESULTS

In troduction :
2The x te s t was used In the analysis o f the resu lts  obtained

from the Interviews. The subjects were compared In th e ir

a b i l i t y  to  s o rt the m ateria ls according to  the a ttr ib u te s  which

they id e n tif ie d . Two by two contingency tab les were drawn fo r

each o f.th e  a ttr ib u te s  used In the so rtin g  tasks to  show the

frequency of te s t subjects (both ru ra l and urban) who used the

a ttr ib u te  In th e ir  so rting  task and those who d id not employ
2the a t t r ib u te .  The x te s t Is important to  note, on a 2 x 2 

tab le  Is ba s ica lly  a te s t between two Independent proportions. 

The te s t  was also used fo r comparison of urban wi th ru ra l pupi ls 

In th e ir  a b i l i t y  to  use three or more so rting  bases in the 

tasks. A fu rth e r te s t  o f s ign ificance  between two Independent
i ' *  i  t \

means was performed to  te s t fo r  d iffe rences In the mean number 

of a ttr ib u te s  used by both categories o f subjects per set of 

m a te ria ls . L a s tly , percentages of subjects who c l ass i f i ed  

according to  an a ttr ib u te  were ca lcu la ted fo r  a l l  the f i f t e en  

dimensions Id e n tifie d  In using ru ra l m ateria ls  and In a l l  the 

seventeen dimensions Id e n tifie d  In using urban m a te ria ls .

Tables o f re su lts  are given a t the appropria te places In the 

chapter.

Appendix One, Two, Three and Four show Ind iv idua l 

responses and the a ttr ib u te s  used by the subjects in th e ir  

c la s s lfIc a to ry  te s ts ; task by task. Appendix Five and 

Six g ive the number o f sorting  bases used per subject In each 

of the ru ra l and urban te s ts .
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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 Length T Thickness

W Weight B/S Bouncing o r Softness

N Number"

Sh/SIze- Shape or Size

Table 1V: Frequency o f Subjects who made

Three or more class I f !cat  t ons

TEST URBAN MATERIALS -RURAL MATERIALS

Nr Nu Nr Nu

I 9 7 8 12

2 17 15 18 i 15

3 10 26 '5  . , i • ' 15

4 9 13
I

30 20

Nr -  Rural frequency Nu - Urban frequency

(b) Contingency Tables

Contingency tab les were drawn to  show the frequency of 

subjects who sorted according to an a ttr ib u te  as opposed to  those 

who did not use the a tt r ib u te  In th e ir  so rtin g .
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( I )  Te s t  One: M i l l e t  (R l )

Co lou r S I ze N umber

(C)

Length

c c r S S  ' N N' L L'

22 17 R 13 R >3 2 £ R 1 1 28

i S i4 , U 22 7 u J3 |6 U

1

CD)

( I I )  Tes t  Two: Reeds . ( R2)

Co I our Th I ckness N umber Length

c C ' T -TT N : N 1 L L '

R ~l 7 22~ , R
m at m

26 13 R ~I8 2 1 R “5 6 3 "

U i f f >3 U 10 9 U 9
i <• i

2 0
* N

U l £ 3
_ .  _ J

(A) ( 6 ) CC) (D)

( I I I )  Tes t  Th ree :  Stones (R3)

C o lo u r

C A >

S i ze Shape Weight

C c . S s:' Sh Sh 1

13 26 R 33 6 R 26 13 R

9 xo U 24 f U 20 . J U
* *  mm -

W

16

15

3

<B>

23

/ 4
u

(C) CD)
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fr

Co 16ur

( i v) 

S I ze

Te s t  F o u r : Loca1 lam 

S i z e  o f  f lame

c c f S S* SF SF»

35 ' 4* R"30 9*" R" 2  7 12 ”

29 0 U 27 2 U 19 10

(A) ( 8 ) (C)

Guide t o  r e ad i ng  t a b l e s

The pr imed l e t t e r s  I n d i c a t e  th e  number o f s u b j e c t s

who d id no t

Cons 1d e r 1ng

C C*

R ” 35 4

U 29 0
should be read as f o l l o w s :  In s o r t i n g  the

lamps a c c o r d i n g  t o  c o l o u r ,  35 r u r a l  s u b j e c t s  used c o l o u r  

w h i l e  f o u r  d i d  n o t .  Of t he  urban p u p i l s  29 used c o l o u r  

in c l a s s i f y i n g  t he  lamps, t h a t  Is eve ry  urban c h i l d  used 

c o l o u r  and none f a i l e d .  A l l  t hese t a b l e s  should be read 

s i m i l a r l y  n o t i n g  t he  a t t r i b u t e s  used.

( 1 i ) Urban Tests

( I )  Tes t  One: Bu lbs  ( v l )

C o lo u r
C

up 3 0  !0~i \Tii  3” | u fi 38 ij r[33 6J 4
S 1 ze 
S S',

3

Shape Weight
Sh Sh* W W»
5 2 5 l  ^  3 27

2 37 d  6 33
3

(A) (B) <C) ( 0 )

t



d U  Test' Two: Rubber Foams CU2)

-  56 -

Colour Thickness

(B)

Length

(C)

Weight

c C» _T T' , L Lf W w*
28 2 U 26 41 u 16 14 U 3 27
34 5 R 29 ' 10 R 16 23 R 1 0 29-

(D)

t i l l )  Test Three: Ba lls  (U3)

Colour Bigness 

B B1

Pattern

(A> (B) (C)

Bounc i ng/Softness 

B/S B/S'
U 29 r U 25 5~ U 23 T U
R 36 3 R 36 . 3 R 4 35 R

-  — — _
(D)

8
35

“ i

Weight

W ■ Wr
" o 30~

6 33

(E)

( lv )  Test Four: Geometric Shapes (U4)

Colour Thickness Transparency

T r *  T r t

Wei ght

22 8 U
*
9 2.1 U 8

1 1
22 U 7 23

28 II R 9 30 R
/
1 38 R 12 27

- _

(A (B) t o < D)

To fa c i l i t a t e  quick reference to  a l l  the contingency 

tables the fo llow ing reference symbols are used In the description of 

the tab les;

R|,R2,R3,R4. These re fe r  to  Rural Tests One, Two, Three and Four 

respective ly.



U l,  U2, U3, U4. These r e f e r  t o  Urban Tes ts  One, Two,
*

Three  and Four r e s p e c t i v e l y .

A ,B ,C ,D ,E . These a p p ly  t o  v a r io u s  a t t r i b u t e s  used.

For example RIA r e f e r s  to  ru ra  I t e s t  

one, c o lo u r  b e in g  used as a base f o r  

c a t e g o r i z a t i o n ,  and so on.

Cc) C a lc u la t io n s  from  contingency t a b le s :
2

C a lc u la t io n  o f  x v a lu e s  were made f o r  a l l  th e

c o n t in g e n c y  ta b le s  drawn t o  t e s t  f o r  d i f f e r e n c e s  between

ru ra  I and urban s u b je c ts .  In s o r t i n g  a c c o rd in g  t o  an
2I d e n t i f i e d  a t t r i b u t e .  As an exam ple , the x t e s t  on 

0

RIA (R u ra l T e s t  One, C o lo u r )

C
*22
15

17
14

y i e Ided a x v a lu e *

o f  0 .1 4 8 ;  I d f ,  c r i t i c a l  v a lu e  -  3 .8 4  fo r  a two t a i l e d
t e s t .  R e s u lt  was n o t s i g n i f i c a n t  a t  fCm 0 .0 5 .  Tab les

2
F ive  and S ix  g iv e  the  X va lu e  f o r  a l l  the  a t t r i b u t e s  
In  bo th  R u ra l and Urban T e s ts .
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Table V; X Test on various a t t r ib u te s  

^  using ru ra l te s t  materia ls
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TEST x2value SIGN!FICANCE

—

TEST x2value SIGNIFICANCE

R1A 0. 148 NS R3A o . o 4 NS

RIB 0. 6 7 7 NS R3B o . o 4 NS

RIC 0.934 NS R3C 0 . 0 4 NS

RID 2 ..0 I NS R3D 0 - 7 6 NS

R2A NS R4A 1-13 NS

R2B 0 .0 + ■ NS R4B 3 *2.1 NS

R2C l . f ? NS R4C o . \ o NS

R2D 0 .1 + NS

Tab le VI: X2 Test on various a t t r butes

us i nq urban Test materials » . >

TEST X2 VALUE SIGNIFICANCE TEST X2 VALUE SIGNIFICANCE
|

IJIA 0 .03 . NS U3A 0.59 NS

UIB 0 -4 3 NS U3B 1.34 NS

me 2.48 NS U3C 31.4 ■ S

UID 0.43 NS U3D 28.8 S
U3E 2.7  0 NS

U2A 0.70 NS U4A 0 . 0 7 NS
U2B 1.58 NS U4B 0.47 NS

U2C 1-03 NS U4C 8 . $ S
U2D 2.7 NS U4D 0.47 NS

Note -  S refers to s ig n !f le a n t re su lt .
-NS refers to not s lg n lf ic a n t re s u lt .
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'Calculation o f percentages

Percentage of pupl Is who used a ce r ta in  a t t r ib u te  were 

calculated fo r both ru ra l and urban tests respective ly . Tables 

seven and e ig h t give the percentage of puplIs who employed a 

stated a t t r ib u te  In th e i r  so r t ing  fo r  ru ra l as well as urban 

materia Is.

Tab le V II;  Percentage of A t t r ib u te  Sortings made by 

Subjects In Rural Tests

ATTRIBUTE• PERCENTAGE PERCENTAGE
URBAN RURAL

RIA ' 51.7 56,4

R2A 55.2 43.6

R3A 32. 1 33.3

R4A to o  ' 89.'8'

RIB 75.9 66.7
RID 55.2 42.4
R2B 69 66.7
R2D 89.7 92.3
R3B 85.7 84.6
R4B 93. 1 76.9
R4C 65.5 ■ 69.3

R3C 71.4 6^.7.

RIC 44.8 33.3
•

R2C ■ 31.0 46.3

R3D 53.5 38.5
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Table VII 11 Percentage of a t t r ib u te  sortings by the 

Subjects in Urban Tests

ATTRIBUTE PERCENTAGE 
‘ URBAN

PERCENTAGE
RURAL

UIA 100 97.4

U2A 93.0 87.2

U3A 96.7 92.3

U4A 73.3 71.8

UIB 93.0
*

84.6

. U2B 53,3 41.0

U2C 87.0 74.0

* '* i * H
U3B 83.3 92.3

U4B . • 30.0 23.0

UlC 17.0 5.0

U3C 76.7 10.2

U3D 73.3 10.2

U4C 26.7 2 . 6

U3E 0 *. 14.8 *

U4D 23.3 * 30 *

UID 10.0 * 14.8 *

U2D 10.0 * 24.9 *



*

The mean number of sortings per set of materials was calculated 

for both groups of subjects. A te s t  of s ign if icance between 

two Independent means was performed to  find whether or not there 

was a d ifference between the categories of pup ils . Table Nine 

is a summary o f the re su lts .

Table IX: Comparison of Mean number of sortings
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RURAL TESTS URBAN TESTS

Mr Mu Z Signi fIcance Mr Mu Z ■Signi fIcanco

2.03 2.27 0.87 NS 2. 15 2.43 0.14
i

NS

2.51 2.48 1. 16 NS 2 . 18 3.30 1.42 NS

2 . 2 2 2.46 1.27 NS 2 . 2 2 2.43 0.58 NS

i 3.10 2.98 0.62 NS

*

K
l

CM 2.27 1.46
* \

NS

r-

Mr ** Rura I Mean 

Mu ■ Urban Mean

2A x te s t  was performed to  f ind  i f  there was a s ig n if ic a n t  

d iffe rence between the two groups with respect to  t h e i r  a b i l i t y  to  

use three or more bases per set of te s t  materials in th e i r  

sortings.
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Table X: Comparison o f Sub jects In the use o f three or more

bases per set o f te s t  materia ls

TEST Rl R2 R3 R4 Ul U2 U3 U4

Rura1 frequency 8 18 15 30 9 17 10 9

Urban frequency 12 15 15 20 7 15 26 13

X2 Value 0.67 7.3 1 .2 0.5 D.0006 0.55 25.4 1.08

SignIfIcance NS S NS NS NS . NS S NS

RESULT FINDINGS 

RURAL MATERIALS

(U  Colour A l l  the four ru ra l te s t  Items tested ch ild rens 1 a b i l i t y  

to  so rt by colour. Sorting by colour requires the use of a s ingle 

hue. Colour hue was used more prominently In urban tasks than rura l 

tasks. This was evidenced by a lower percentage In both cases who 

sorted ru ra l objects by colour compared w ith the urban ob jects .

*
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Sorting f ka 11 ( f in g e r  ml I le t ) ,  ’ odundu1 (reeds), Nyatieng*

(grinding stones) and Tache ( loca l lamps) a l l  yielded re su lts  which 

were not s t a t is t i c a l l y  s ig n i f ic a n t  In comparing the two groups 

use of colour as a sort ing  base.

Size:

In so rt ing  materials according to  s ize, a number of hues can 

be used. Some of the hues used were bigness, length, thickness 

a l l  re fe rr ing  to  size. In the tasks th a t  were given in which 

m i l le t  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), Nyangl le (lamps) 

according to  size of lamps and size of flame, a to ta l  of e igh t 

sorting bases a l l  yielded re su lts  which showed no s ta t is t ic a l  

difference between the groups of subjects. * ‘ V

Shape:

One task (R3C) tested subjects a b i l i t y  to  use the a t t r ib u te  

of sorting Nyatieng (stones) by shape. No difference was observed 

between the two groups In so rt ing  by shape.

Rare A ttr ibu tes :

The most sa l ie n t properties of physical objects are those of 

colour, shape and size. These can appropria te ly be re ferred to  as 

the common a t t r ib u te s .  Other properties fo r  example weight and 

number are not as. common and are referred herein as ’ ra re 1 a t t r ib u te s .
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*



Number:

'Kal* and odundu te s ts  could be sorted according to  number 

of strands ( f in g e rs )  and number of Internodes o r  nodes (RIC and 

R2C). S im ila r to  the other f ind ings  aforementioned, there was 

no difference of s ta t is t ic a l  s ign if icance  between the groups.

Weight:

In a l l  the  ru ra l so r t ing  tasks, no s ta t is t ic a l ! /  s ig n i f ic a n t  

differences were observed Irrespective  of the sort ing  base used.

Comparison of means:

A te s t  o f comparison between two means was made In a l l  four 

rural tasks. 'No d ifferences were observed between the two groups 

of te s t  sub jects.

t . •* . • >

Comparison o f the number of s h i f t s  per set: **

The two groups were compared in t h e i r  a b i l i t y  to  use three or 

more bases In c la s s l f Ic a to ry  tasks. Except fo r  one ru ra l materia l 

te s t  set (odundu te s t)  where a s ig n i f ic a n t  d iffe rence was 

obtained In favour of the ru ra l subjects, the res t of the re su lts  

yielded no s ig n i f ic a n t  d iffe rences.

Urban Materia ls

Colour: A l l  the fou r urban te s t  m ateria ls  tested the subject

use of colour to  c la s s ify  the m ateria ls . Colour was much more 

prominent In urban materials than rural m ateria ls .
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Tho Bulbs, foam, Balls and Geometric shape sets showed no 

s ig n if ic a n t difference between the groups.

Size: Five Urban tasks tested subjects abl l l t y  to  so r t  by size.

These were the bulbs (UIB), foams by length and thickness (U2C and 

U2B), Balls by bigness (U3B) and Geometric shapes by thickness 

(U4B). In a l l  these tes ts , no differences were observed between 

the te s t  groups.

Shape: Only one Urban Test (Bulbs) tested subjects sort ing  by

shape (UlC).

No s ta t is t ic a l ly  s ig n if ic a n t  resu lts  were observed. In the 

use of the 'ra re ' a tt r ib u te s  (the non colour, size, shape, 

a ttr ibu tes) s ta t ls t ls t ic a l  iy s ig n if ic a n t differences were observed 

between the two groups in th e ir  use of p a t te r n ' ,  bouncing or 

'softness* 'transparency' in favour of urban-subjects. The 

difference in sorting by weight was ra ther doubtful sinco tho urban 

tests wore not designed to  tes t sorting by weight. Vet the 'number 

of rura l subjects who ' f e l t *  the weight of various items and sorted 

them by weight was substantial compared to  urban subjects. This 

refers to  sorting bulbs, foams, ba lls  and transparencies by weight.

Percentage of a tt r ibu te  sortings:

The to ta l number of dimensional sortings using urban materials 

was seventeen. Urban subjects obtained higher percentage sorting*. 

In th lr toen sorting dimensions, in on ly ,four dimensions a l l  on 

weight wore rural percentages higher.
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Comparison of means:

In comparing the mean number of sort ings  per te s t  Item, there 

were no differences between the groups In the use of urban materials

Comparison of number of s h i f t s  per set:

In comparing the subjects In the use of three or more 

a tt r ib u te s  to  so r t  the m ateria ls , there were no observed differences 

between the groups in three of the te s t  m ateria ls . Only In one* 

urban te s t  (foams) was the re s u lt  obtained s ta t is t i c a l l y  s ig n if ic a n t  

In favour of the urban subjects.

Summary of the re su lts :

The resu lts  obtained from the study were analyzed a t t r ib u te

by a t t r ib u te .  No differences were observed between the subjects

In the use of the common a t t r ib u te s  (co lour, s ize, shape) to< ’• * . >
c la s s ify  the materia ls. This was Independent of the materials 

fami | l a r i t y .

Where ru ra l materia ls were used to  te s t  both groups of subjects 

no differences were observed even In the use of ' r a re 1 a t t r ib u te s  of 

number and weight. But in comparing the subjects a b i l i t i e s  In 

the use of * rare ! a t t r ib u te s  such as pattern , bouncing^transparency 

there were differences favouring urban chiIdren except fo r weight.

In comparing the subjects a b i l i t y  to  c la s s i fy  and reclass Ify*+hat 

Is» the ir  a b ! l i t y  to  use three or more bases In th e ir  sort ing  a 

given set o f te s t m ateria ls , urban subjects performed be tter than 

th e ir  ru ra l counterparts In only one urban te s t  (Foam Test).
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Sim ilarly ru ra l subjects did better than urban subjects In ono 

rural tes t (Nyatleng -  stones). In the fifteen  rural sorting 

bases used, ru ra l subjects obtained higher percentages in only 

five of the bases. However in considering urban materials, 

urban subjects obtained higher percentages In th irteen of the 

seventeen bases. F in a lly  no differences were obtained In 

the comparison of mean scores per te s t item between rural and 

urban subjects.



CHAPTER FIVE

DISCUSSION AND CONCLUSIONS

, As mentioned In Chapter One, the study reported here was 

science -  oriented and as such i ts  ob jective  d if fe red  from most 

of the studies reviewed In the thes is . These studies had th e i r  

Interests focused p r im arily  on the development of c la s s i f Ic a to ry
i

a b i l i t ie s  as well as In ch ild rens ' use of the a tt r ib u te s  o f • 

colour, shape and size In th e i r  sort ings. Besides investiga ting  

childrens’ use of the three 'common' a t t r ib u te s  In c la s s i f ic a t io n ,  

other in te res ting  c Ia s s l f ic a to ry  dimensions used by ch ild ren  were 

considered worthwhile to warrant Investiga tion through the use of 

the selected sets of te s t m ateria ls . Thus although a te s t  of 

ch ildrens' use. of sorting dimensions l ike  'so ftness ' or '.weight' 

may not make s ig n if ic a n t  con tr ibu tions towards the undersrandIng 

of the development of c la s s i f ic a t io n ,  none the less th e i r  use or
■ i  . *

non use by ch ildren In th e i r  sorting  tasks w i l l  help to  id e n t i fy  

the d i f fe r in g  stra teg ies employed by ch ild ren  from various 

backgrounds. Therefore in analyzing the re su lts  and In the 

discussion tha t followed i t  was found convenient to  subdivide the 

sorting bases i nto two categories namely the common a t t r ib u te s  and 

the rare a t t r ib u te s .

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 a t t r ib u te .  The hypothesis 

th a t there would be no s lg n if le a n t  differences between ru ra l ana 

urban ch ild ren In the use of colour, shape and size in categoriz ing

was confirmed.
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One Important conclusion which a r l 505 tron  th ls  5Tu, ,  . . a,

Irrespective of materials  fam il ia r i ty ,  rural and urban t . i K r  , 

do not s i g n i f i c a n t l y  d i f f e r  In c la s s i f y in g  concr„ro - a t a r i , , , 

by colour, shape or s i z e .  This f inding confirms th e s e  In  c t- . . . r  

studies already mentioned concerning rural-urban dl ffor..re..s in 

c la s s i f ic a t io n .  The d if fe ren ces  which were notod In these 

studies between ch i ld re n  of d i f fe r in g  backgrounds concerned thu 

progression of c la s s i f i c a t io n  from the percoptlvo towards tho 

conceptual leve l.

An In te re s t in g  p o in t  worth discussing is ono cones'hir.g :r.o 

use o f co lour as a base fo r  c la s s i f ic a t io n ,  Tho s tu t l iv .  of 

Deregowski and S e rp e l l ,  G reenfie ld and others s t r e s s e d  :r.<: 

preponderance of co lo u r  as a so r t in g  base amongst A frican cr. i i ,:r. -i. 

But the study of Otaala w ith  Toso ch ild ren  s h o v e d  that c o l o u r  d i d  

not seem to  be a preponderant s o r t in g  base among *ho sub le t* . t o  

whom he administered the te s t .  This study tends to support vTuai.i's 

conclusion. The preponderance of co lour as a sorting  ban*- * ^  U i 

to bo dependent on I ts  promlnonco. C o n s  I during tho us** c f  e c u  j r  

In so r t in g  urban te s t  m a te r ia ls ,  co lo u r,  i t  is 

s a l ie n t  a t t r ib u te  In chi Idrens' sorting 

73.3$; Rura l: 97.4, 87 .2, 92.3, 71.6;

urban tasks , so r t in g  bulbs by s ize CUrt 

so r t ing  foams by th ickness (Urban 87?. Rural 7«?> whicn -.ad in fucr 

higher porcontages than In so r t in g  one urban task ( O ^ . - r l c  

by co lour.

i t  is t ru " . was t tw? fr f »

( urban : ICO, 93, 96. 7.

Even then, the re wore *„o

93$, Rura 1 6 7.7 t )  an d
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Moreover performance by both groups o f ch ild ren in the use of 

colour In sort ing  ru ra l materia ls goes on to  confirm the 

aforementioned. Except fo r one ru ra l task R4A (so rt in g  Nyangile 

by colour) where percentages were (Urban I0C$, Rural 89.8£) the 

remaining three colour so r t ing  bases had In fact lower 

percentages than so r t ing  by shape or s ize , in fa c t the only 

exception to  th is  is the ru ra l task R2D (Finger m i l le t  te s t)  which 

required so rt ing  the stems by length. I t  is important to  po in t 

out th a t  compared with the b r ig h t ly  coloured urban m ateria ls , hiu 

co lour o f most ru ra I materia ls was considered ’ d u l l ’ . I t  would 

appear th a t  where the chi Idren do not f ind  colour to  be c le a r ly  

prominent, other so r t ing  s tra teg ies  w i l l  be searched fo r and
r

colour may be neglected. In other words where f ine  disciMmirati on 

may be required in  so rt ing  objects, colour might not be Id e n t if ie d  

a ltoge ther as an a t t r ib u te .

In considering the use o f ’ ra re ' a t t r ib u te s  tha t is the non 

colour-shape-size a t t r ib u te s  In so rt ing  both rura l and urban 

rra te r la ls , there were no d iffe rences between the groups In as fa r  

as the use of ru ra l materia ls were concerned. Unfortunately only 

two a t t r ib u te s  (number and weight) could be id e n t i f ie d  from the 

given sets of ru ra l materia ls as ’ ra re ’ . No differences were noted 

in the use of these a t t r ib u te s .  I t  may be th a t ’ number’ is not a 

’ ra re ’ a t t r ib u te  as such since schooling influence cannot be 

neglected in considering ch iId rens ’ use of number as a basis fo r  

c la ss ify in g *



I t  Is also possible th a t  In learning about number and operating 

with numbers, both groups of ch ild ren have acquired due to  th e ir  

schooling equal s e n s i t iv i t y  to  number as a sort ing  s tra tegy, 

hence the reason for no observed d iffe rences.

The use of weight as a sort ing  base deserves some discussion 

too. Although a s ta t ls t lc a  I ly s ig n i f ic a n t  re su lt  was not obtained 

in the use of weight as a sorting base except in one task#ru ra l 

subjects were found to  be very sens it ive  to  weight as a sorting 

base. Even where the tes te r did not contemplate the use of weight 

as a sort ing  base, a number of ru ra l pupils s t i l l  'sensed' 

weight In th e i r  so r t ings . For example,. we Ight was not planned as 

a major sort ing  base in the Ba lls  Test as well as tho Foams Test.

Yet In .the Foams te s t ,  not only was I t  used as a so rt ing  base, tho 

re s u l t  favoured rura I boys! But in the rura l te s t  (The stones te s t)

which was In te n t io n a lly  designed to  te s t  chi Idrens' choice of weight
■ '* > . \

as a sorting  s tra tegy, there was In fa c t no s ig n i f ic a n t  d ifference In 

performance! What might be said about th is  is tha t rura l subjects 

seem to  be more sens it ive  to  s itua t ions  where objects are compared 

on the basis of th e i r  weights. However, weight seems to  be a 

phenomenon which is experienced by chi Idren from both environments as 

they handle, l i f t  and move objects. I t  Is probable therefore tha t 

due to  experiences offered by th e ir  environments in manipulating
i

ob jects, weight though ’ ra re 1 in the sense described here is not 

a so rt ing  strategy confined to  one p a r t ic u la r  environment, but i t  Is 

apparent tha t rural subjects are more sensitive  to  I t .
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performance in the use of 'ra re ' a ttr ibu tes  to 

sor+ urban m ateria ls  yielded In teresting  results. The rare 

3° s05  WOre 'Pa t t o r nf , 'transparency ' ; 'bouncabi 11 t y ' or 

5oftnoss. Use o f these a t t r ib u te s  In the c lassl f Icatory task 

ge lded s ig n i f ic a n t  d iffe rences In favour of urban subjects.

'he fa c t  th a t urban subjects performed better than th e ir  rural 

;ounterparts In the use of these ’ ra re ’ a ttr ibu tes might be 

i t t r ib u te d  to  the fa c t  th a t  urban children ’ tapped' th e ir  

mvironmental experiences In th e i r  search for categorizing 

itra teg ies  because they had more contact with these materials and 

-heir l ik e  compared w ith  rura l ch i ld ren . Inc identa lly , rural 

ub jec ts ' use o f these a t t r ib u te s  scored the lowest percentages 

See Table V I I ) .  A con tr ibu to ry  fa c to r  may well be Jess fa m il ia r i ty  

Ith the materia ls compared with urban subjects, honco In a b i l i ty  to 

xhaust a l l  so rt ing  bases. I t  Is suggested that had the selection 

f ru ra l  m ateria ls  been made which u t i l iz e d  many more sorting bases 

Pai—h f rom 'number' and 'w e ig h t ',  differences might have been observed 

n the  use of ’ ra re ' a t t r ib u te s  in favour of rural children. The 

inciings on d iffe rences In the use of rare a ttr ibu tes  supports tho 

d e lu s io n  made by D ietz and George In th e ir  study on how children 

iass i f y  objects In which they concluded that children of d iffe r ing  

ronmental se tt in gs  employed d i f fe r in g  strategies In th e ir  

aSsi f ic a to r y  tasks.

A fu r th e r  In te re s t in g  development arose when percentage of 

'r t Ings were ca lcu la ted  from a l l  dimensional sortings. Although 

f f * r unCes In percentage scores had boon found to bo non s ign if ican t 

evidenced by the x 2 t e s t ,  the fac t th a t urban percentage scores



were higher than ru ra l In most tasks was unexpected. In c la ss ify in g  

irban mater la 1s, urban subjects obtained higher percentages than 

ru ra l pupils In most tasks (13 versus 4). This would be expected 

because I t  had been stated e a r l ie r  th a t  any d ifferences noted would 

favour the subjects fo r  whom the materia ls were more fd ta l l la r .  

Consequently higher percentage scores would be expected: In favour 

of urban subjects In sorting urban m ateria ls . This Is what was 

found In comparing ch ild rens 1 sorting of urban m ateria ls . However, 

when the percentage scores obtained by subjects were analyzed In 

th e ir  performance with ru ra l m ateria ls , a d i f fe re n t  s itua t ion  arose. 

Rural subjects would have been expected to  obtain higher percentages 

than urban pupils In most rural sort ings. Vet despite fa m i l ia r i ty  

with three of the four rura l te s t  materia ls sets, ru ra l subjects 

obtained higher percentages in only f iv e  of the tasks. A pertinent 

question arose; Why despite f a m i l la r i t y  with ru ra l 'm a teria  Is were 

urban percentages s t i l l  higher In ten out of the f i f te e n  sorting 

dimension? This Is a s ig n i f ic a n t  question to  which a sa tis fac to ry  

answer Is necessary. An attempt was made to  answer th is  question.

I t  is  suggested tha t e ith e r the choice of rural materials was not 

as biased towards ru ra l subjects as urban materials were towards 

urban subjects or else I t  would seem as I f  the urban environment 

Inculcates Into urban subjects certa in  experiences which the rura l 

environment lacks which make urban ch ild ren be tte r so r te rs . Thus . 

the ove ra ll better percentage scores In most sorting dI monks': 

urban subjects prompts the w r i te r  to  sta te  tha t even though no 

s ig n i f ic a n t  d ifferences were observed between the groups In most



sorting dimensions, perhaps more sensitive  te s t  designs need to  bo 

undertaken to  expose d iffe rences a t a level other than tho 

concrete level of c la s s i f ic a t io n .  Assuming tha t urban subjects are 

overall be tte r so r te rs . I t  appears tha t contact with the urban 

environment gives a ch i ld  an additiona l Something' which the 

rural environment might not give. The add it iona l ’ something1 may 

be the a b i l i t y  to  make f in e r  d iscrim ination  when confronted with 

materials to  so r t .  I f  ru ra l pupils could be considered " c u l tu ra l ly  

disadvantaged” In the sense th a t most products of western cu ltu re  

to  which urban -ch ildren are used are not re ad ily  avai lable to  them 

In number and v a r ie ty ,  I t  may be said tha t they e xh ib it  a recuced 

ana ly t ic  power In analyzing categoric re la t ionsh Ip ,a  hypothesis 

reported by Raven and a tt r ib u te d  to  Brown, However, I t  is 

premature to  support such an hypothesis. What might be reasonably 

said from th is  study Is th a t urban subjects £Senri to  bo be tte r  at 

sorting concrete materials even though th is  d iffe rence is not 

s ta t is t i c a l l y  s ig n i f ic a n t .

A fu rthe r te s t  of comparison was made between the groups in 

th e i r  a b i l i t y  to  c la ss ify  and re c la ss ify  a given sot of motor In Is.

I t  was f e l t  appropriate to  know whether the a b i l i t y  to  search fo r 

sort ing  stra teg ies d if fe red  between the groups and whether fa m i l ia r i t y  

as a fac to r influenced i t  or not. Irwin and Mac laugh!in had shown in 

th e i r  study of Mano people tha t fa m i l ia r i t y  with materials enhanced 

the abi l i t y  to  f ind other sort ing  bases. Rural Mano adults who wore 

previously unable to  find more than one sorting  base In th e i r  sorting 

tasKs, were able to  re c la ss ify  because of fa m i l ia r i t y  with materia ls. 

In an attempt to  f ind out In th is  study i f  fa m i l ia r i ty  or non



f a m i l ia r i t y  had an Influence In ch i ld rens 1 a b i l i t y  to  re c la ss ify ,  

an a rb it ra ry  c r i te r io n  of three or more sorting bases was sot.

The fac t tha t nearly a l l  the ch ildren found more than one sorting 

base Implied th a t they were capable of re c la s s i f ic a t io n .  Working 

on the assumption th a t the c r i te r io n  fo r testing ch i ld rens 1 

re c la s s i f ic a t io n  was the use of three or more bases In a given 

se t of te s t  m ateria ls , the c r i t i c a l  point was to  f ind  whether or 

not ru ra l subjects d if fe re d  from urban subjects in re c la s s i f ic a t io n  

te s t .  The re c la s s i f ic a t io n  te s t ,  I t  was f e l t ,  was a s ig n i f ic a n t  

component of the study because I t  would give some ind ication aoout 

ch i ld rens 1 po ten tia l to  ex trac t d e ta i ls  from th e ir  science 

a c t iv i t ie s .  There were two guiding points In choosing a t least 

three sorting  dimension to  te s t  re c la s s i f ic a t io n .  F i r s t  i t  was 

assumed that every subject was capable of using a t  least three 

a t t r ib u te s  of co lour, shape and size In thelF sort ings. Secondly, 

when a look a t the d is t r ib u t io n  of each p u p i l 's  to ta l  responses In * 

each set was made, i t  was observed th a t only a few candidates had 

employed two or less a tt r ib u te s  in th e ir  c la s s i f ic a t io n .  At the 

other end, few pup! Is went beyond four a t t r ib u te s . For th is  reason 

I t  was f e l t  appropriate to  establish the c r i te r io n  o f at least three 

a t t r ib u te s .  Looking a t performance with rural m ateria ls , there was 

a s ig n i f ic a n t  d iffe rence In only one set of materials out of the 

to ta l  set of four. The difference was In favour of ru ra l subjects.

The set a t issue was the 'odundu' se t. On the other hand urban subjects 

performed s ig n i f ic a n t ly  be tte r than ru ra l subjects In the Balls Set.



These resu lts  are not strong enough to  base conclusions about the 

Influence of materials f a m i l ia r i t y  on re c la s s l f Ic a t lo n ,  But I t  

would bo reasonable to  advance two main reasons fo r  J u s t i f ic a t io n  

of the fac t tha t In most of the materia) sets, no differences 

were observed. E ither due to  comparable schooling experience and 

Its  e f fe c t  on re c la s s i f ic a t io n ,  no d ifferences were exposed or 

the type of tests given a t  the concrete mode were not sensitive  

enough to  expose such d iffe rences. There Is an Inc lina tion  to  

express the fee ling  In concurrence with Greenfie ld 's  study of 

Wolof ch ildren tha t probably the Influence of schooling becomes a 

s ig n if ic a n t  factor making enormous con tr ibu tions In shaping 

ch ildrens ' c la ss lf ica to ry  s tra teg ies , Belsheuvel also pointed out 

the ro le  of schooling on ch ild rens ' performance In some formally 

administered tests ,
• *• * . *

In concluding the discussion. I t  Is worth s ta t ing  tha t no attempts

were made to  study the e f fe c t  of fa m i l ia r i t y  on c la s s i f ic a t io n  a t

the abstract level. This Is an In teresting  aspect of the study

of c la s s i f ic a t io n  tha t could be undertaken. Its  study may expose <
♦

differences between children of the two environments in some 

aspects of c la s s i f ic a t io n .  The overrid ing consideration here was 

to  t r y  to  create an atmosphere as close as possible to  chi Idrens* 

involvement In a science a c t iv i t y .  The basis fo r  science in the 

primary school a t the lower level Is with playing, handling and 

manipulating materials.

-  7 6  -
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SuCh childrens- practical a c tiv it ie s  are of g reat  Interest to 

science teachers and educators. Hence, studying chi Idren 

.ctually working with the materials was considered Important.

I [/PL I CAT IONS OF THE STUnY * (

C h i ld r e n s 1 i n t e r a c t i o n  w i t h  t h e i r  e n v i r o n m en ts  forms t h e  
foundation of  l e a r n i n g  s c i e n c e .  T h i s  view i s  s t r e s s e d  by Savory 
11968, p 119) in t h e  s t a t e m e n t :

A l l  s c i e n c e  in  t h e  P r imary  School  should  be 
e s s e n t i a l l y  a p r a c t i c a l  i n v e s t i g a t i o n  of  th e  
e n v i r o n m e n t .

In th e  l e a r n i n g  of  s c i e n c e ,  t h e  t y p e s  o f  m a t e r i a l s  a v a i l a b l e  
In the c h i l d r e n s *  e n v i r o n m e n t  c o n t r i b u t e  s i g n i f i c a n t l y  towards  
their  le a r n i n g  o f  s c i e n c e .  I t  Is a p p a r e n t  t h a t  .ch i Idrqo, f rom 
di f fe r ing  e n v i r o n m e n t s  use  d i f f e r e n t  c la s s  i f  i c a t o r y  s t r a t e g i e s  in 
the ir  t a s k s .  i t  i s  t h e r e f o r e  i m p o r t a n t  f o r  c l a s s  t e a c h e r s  t o  
diversify the type of materials used in classification activ ities 

to make chi Idren search fo r unfair,!liar sorting strategies. Although 

c h i ld re n s '  c lass ifica tion  of real objects using the bases of colour, 

shape and size seems unaffected by the type of materials, the ab ility  

to search- for 'ra re ' sorting strategies Is likely to be improved 

when children are given 'ra re ' materials to  sort. Oe g 
Dietz also attest to  the view concerning differences in c lass I f icatory 

strategies. Hence the most appropriate procedure In furthering 

experiences in c lass ifica tion  would be to ensure that Icoally basod
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materials are i n i t i a l l y  introduced and then followed by 'new' 

materials. Children are l ik e ly  to  u t i l i z e  th e i r  experiences 

to the fu l l  when c la ss ify in g  materials they are fam il ia r  with 

a t f i r s t  than otherwise. But I t  is equally Important to give 

children p rac tica l experience in the use o f unfam ilia r sort ing  

bases irrespective of whether the type of environment they live 

in affords the opportunity to  use such bases* Moreover,contrary to 

the be lie f held by rrany primary school teachers tha t tho ru ra l 

environment Is not conducive to  learning of science, i t  is 

Important to  po in t out tha t both categories of children are l ike ly  

to perform equally well in one area of science a c t iv i t y  namely 

c la s s i f ic a t io n  i f  th e i r  respective environments are u t i l iz e d ,  

in other words, teachers p a r t ic u la r ly  ru ra l teachers should come 

to  appreciate tha t lack of commercially produced apparatus Is 

not a b a rr ie r  to  e f fe c t ive  teaching of science. This is a 

cardinal po in t to  be borne In mind by teachers.

RECOMMENDATIONS FOR FURTHER RESEARCH

In order to  conduct the study reported here, some lim ita t io ns  

were imposed. There were good reasons for such l im ita t ions  

although other educationally useful information might have been 

sac r if ice d  by such re s t r ic t io n s .  F ir s t  the study was confined to  

one sex only, namely the boys. Secondly,the children were tested 

In c la s s i f ic a t io n  a t the concrete level. T h ird ly ,  a p a r t icu la r  

age group was tested. Although through such restrictionr> some 

variables were con tro lled , I t  Is suggested th a t follow up studios 

would be useful to science teachers to  find out how varour. groups 

of ch ild ren compare In th e i r  c la ss ! f ica to ry  tasks.



Rural g i r ls  could be compared with urban g i r l s  in these tasks.

Another In te res ting  area would be to  compare the performance 

of boys with th a t of g i r l s *  This should not bo seen as moro 

academic exercise. The study of Roland ( 1968) fo r  example observed 

that there were d iffe rences In science background experience 

between boys and g i r l s  w ith  boys having a d e f in i te  lead. I t  Is 

equally important f o r  improved science teaching in Kenya Primary 

Schools to  f in d  out how boys and g i r l s  compare in various areas 

of science experience. D ifferences ( i f  any) revealed by such 

studies could be noted and steps taken to  minimize them.

i
Observation and c la s s i f ic a t io n  are two c lose ly  re la ted  

cognitive processes. C la s s i f ic a t io n  of concrete materia ls cannot be 

effected w ithout carefu l v isua l observation. The basis of science 

rests with the a b i l i t y  to  observe as emphasized by Martin ( 1969,p . 101) 

when he says " i t  is genera lly  agreed tha t In teaching of science, 

observation Is c ru c ia l " .  In view of t h is ,  the close association 

between observation and c la s s i f ic a t io n  makes i t  worthwhile to  

study ch ild re n s 1 observation a b i l i t i e s .

CONCLUSI ON

Investigation o f c la s s i f ic a t io n  as a process s k i l l  in science 

was ju s t i f ie d  on the grounds th a t i t  is an important component of 

cognitive fun c t ion in g . The find ings of This study are in conform,) ty 

with those of other inve s tiga to rs  w ith  the exception of a few 

variations. The choice o f co lour as the most widely used sorting 

a itr ibu te  was found to  bo dependent on I ts  prominence as shown by 

the urban m a te ria ls .

-  79 -
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However, I t  was also found that the 11ko11 hood of colour being 

the most widely usod a t t r ib u te  was quostlonablo os evidenced -through 

c lass ify ing  ru ra l m ateria ls . In fa c t  colour was l ike ly  to  bo 

neglected altogether In the search fo r  other c la ss if fca to ry  bases.

The fac to r of materials fa m i l ia r i ty  was found to  be I ns ignIf leant 

In sorting real physical objects by colour, shape and s ize . But 

whero the search fo r  ' ra re ' sorting stra teg ies was required, i t  did 

seem that the a b i l i t y  to ex trac t and to  use such a t t r ib u te s  fo r  

c la s s i f ic a t io n  was In t r in s ic a  I ly t ie d  with the ch ild rens ' 

fa m i l ia r i t y  with the materia ls. Since the rare stra teg ies Iden tif ied  

from the given te s t  materia ls were few, i t  would be benefic ia l for 

the cause of increased understanding of the concept of c la s s i f ic a t io n

I f  fu r the r studies were conducted to  find answers to  such iss jos.
. . . . . . . . .  , ,

This study found th a t although In most of the sorting dimensions 

used, comparison of urban with rural subjects showed In s ig n if ica n t 

d iffe rences, urban children obtained marginally higher percentages 

In most so r t ing  tes ts . This re su lt  was observed Irrespective of 

whether the materials were urban or rura l oriented. On th is  basis 

I t  was reasonable to  conclude that urban children seemed to  be 

be tte r  sorters even i f  th is  d ifference was not found tc  be 

s ig n i f ic a n t .  F ina lly  the a b i l i t y  to  re c la ss ify  based on the 

c r i te r io n  of chosing a t least three sorting  dimensions was found 

too, to  be unaffected by the types of material used. In only one 

se t o f materials was I t  found tha t one group did bettor than the p lher.

end v ice versa.
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Kenyan ch ild ren  learning In d i f fe r in g  environmental sottingo 

w i l l  co n s t i tu te  the s c ie n t is ts  of to-morrow. The science 

a c t i v i t i e s  they engage In should u t i l i z e  th e l r  rospcctivo 

environments to  the f u l l .  Considering the area of c la s s i f ic a t io n  

s p e c i f ic a l ly ,  chi Idren need to  be offered wide varie ty  of ra te r id le 

to  widen th e i r  c la s s i f ic a to ry  experiences to  include materials 

which challenge them to  search 'hidden' so r t ing  s tra teg ies . The 

environment is a t the disposal of teachers, ready to  be tapped to 

fu r th e r  ch i ld rens ' learning. Lack of commercially produced material 

(though they have a place In science) does not imply in e f fe c t iv e  

teaching. Only when the c ru c ia l ro le played by a c h i ld 's  onvironmen 

In h is learning is rea lized by both science educators and toochers, 

w i l l  the s c ie n t is ts  of tomorrow be competently and e f fe c t iv e ly  

taught.
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SET ONE

P U P I L S  *

N O C S N L

l X

2 X X

3 X X

4 X X

5 X

6 X

7 X

8 X

9 X

10 X X

I I X X

12 X X

13 X

14 X X

1 5 X X X

16 X X X

17 X X X

18 X XXX

19 X X

20 X X



SET ONE SET TWO SET THREE SET FOUR
PUPILS;»

NO C S N L L T C N W S Sh. C W W C 5 F/S W

21 X X X X X X X X X‘ X X X

22 XXX

X x X x XXX

23 X x x x X XXX
X X X X

24 X ! , x  x  A  X X *  ' X X

25 X * XXX

X XXXX

26 X X x XXX XXX

27 X X X X X X X

28 X X X XXX
X X X X X

29 X X X X X X X x x x X X X

30 X X X X A  * x X X

31 X X X X X X x
32 X X X X X

33 X XXX
V X

 

* X X XXx
r

34 X X x  X X X x x x  , X

35 X X XXX

x x x XXX

36 X X X X X X X X X X

37 X X * XXX

X X X X

38 X x X * XXX XXXX

39 XXXX

X X X X X X *  X  X
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SET ONE SET TWO SET THREE SET FOUR

PUPILS1

NO C S N L L T C N W S S h . c  w w c s F/S Q

1 X X X X X > X X X

2 X X X X X X X X X X X X X

3 X X X X X X X X X X X X

4 X X X )< X X X X X X

5 X X X X  X X X

XX

X X X

6 X X X X X X

XX

< X X X

7 X X X X X X X X X X X X X

8 X X X X X X X

9 •

10 X X X X X 1 ■* t . X X

11 X X X X X X X X X X X X X

12

13

[4

15

16

17

18

19

20 

21

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 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  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 X

X X XX X
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PUPtLS*

SET ONE SET TWO SET THREE SET FOUR

NO. C S N . L L T C N W S Sh. c w W C s' f/ s 0.

22 X X X x  X X X X X X

23 X X X X X X X

24 x yC X X X X X

25 x7C X X X X X X X X

XXX

26 X X X X x x x X X X X

27 X X X  X X X X X

28 XXX x x x X X X X X

29 XXX XXX X X X X X

30 X X X X x x x X X

'* *

X

. >

X X
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APPENDIX I I 1

RESPONSES BY URBAN PUPILS IN URBAN TESTS 

SET ONE SET TWO SET THREE SET FOUR

PUPILS'

NO C s Sh .  W + . S o . c T S w c s r> S / B c S h / S  T T r .  W

I X X X X X X X X X X

2 X X X X X X X X X X X

3 X X 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 X X

6 X X X

XX

X X X X X X X

7 X X X

XX

X X X X

XX XX

8 X X X X X X X X

9 X X X X X X X

10 X X X X X X l 1► ■ *

1 1 X X X X X X X X X X X X X X

12 X X X X X X X X X

13 X X X X X X X X X X

14 X X X X X X X X X X

15 X X X XX X X X X X X X X

16 X X X X X X X X X X X

17 X X X X X X X X X X X

13 X X X X X X X X X X X X X

19 X X X X X X X X X X X

20 X X X X X X X X X X

XX

X

21 X X X X X X X X X X X



9 1

SET ONE SET TWO SET THREE SET FOUR

PUPILS'

NO. C S Sh. Wt. So. C T S W C S p S/B C Sh/:S T T r. W

22 X X X X X X X

23 X X X X X X X X

24 X X X X X X X

25 X X X X X X X X X X X X X

26 X X X X X  X X X X X X X

27 X X X X X X X X X X

20 X X X X X X X X X

29 X X X X X X X X X X

30 X X X X X X X X X X
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APPENDIX IV

Responses by Rural PupI !Is In Urban Tests

SET ONE SET TWO SET THREE SET FOUR

PUPILS'

NO C S Sh. W 5 * . C T S W C S P s /s  w C Sh/S T T r. W

1 X X X  X X X X  X

2 x * X X X X X X  X X X

3 X X X X X X * X

4 X X X X X X X X X

5 X X X X

6 X X  * X X X X X X

7 X X X x X  X X X  X X *

8 X X X X

9 X X X X X X y

10 X X X X X X  • > >x X

II X X X X X X X * *

12 X X x x X X X

13 X X X X X

14 X X X X X X X

15 X X X X X X X X *

16 X X X X X X X x *

17 X X

XXX X X X X

18 X X X X X X x  X

19 X X X X X X X

20 X X X X X x  x  y( X X

21 X X  X X X

XxX X X X
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SET ONE SET TWO SET THREE SET FOUR

PUPILS'

NO. C S s h • w c T S w c S p S/B W C Sh/S T Tr. W

22 X X X X X X X X X X

23 X X X X X X X X XX

24 X X X X X X X X X X

25 X X X X X X X X X X X X

26 X X X X X X X X X

27 X X X X X X X X X X

28 X X X X X X X X X

29 X X X X X X X X X

30 X X X X X X X X y
31 X X X X X

i
X X X

32 X X X X X X

33 X X X X X X X X X
1 -♦ * 

X X
. 'l

X X

34 X X X X X X X X X X X X

35 X X X X X X X

XXX

36 X X X X X X X

37 X X X X X X X X X

38 X X X X X X X X X X

39 X X X X X X X X X X

i
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APPENDIX 5 

RURAL MATERIAL?

Subjects number of sor t ings per set of te s t  mater ia ls

(RuraI Mator1 a Is)

URBAN SUBJECTS RURAL SUBJECTS

NO MATERIAL SETS MATERIAL SETS

1 2 3 4 1 2 3 4

I 2 3 I 2 ' i 3 3 3

2 3 3 3 4 2 ; 3 3 3

3 3 3 2 4 2 2J 2 4

4 2 3 3 2 2 3 3' 3

5 3 2 4 3 1 2 3 4 5

6 3 3 ; 3 3 l 2 2 2t(

7 3 3 3 4 I 3 2 4 1

8 3 I l 2 I 2 , *2 , 2 >

9 - - - - 1 2 2 3 W

10 I 2 .i 2 2 2 2 L 3 1

! I 3 ■3 3 4 2 3l 2 4

12 2 2 2 4 2 21 2 *4

13 3 -2 3 3 I 1 r 2'

14 2 2 1 4 2 r
i

2 3"

16 2 I 3 3 3 3 3 3

16 2 2 3 3 3 2 3

17 ! 2 3 3 3 2 4

18 1 2 3 3 4 2 2 2"

19 2
l

3 3 4’ 2^ 1 3 4

20 2 4 3 3 2 3 2 4

21
1
2 3 3 3 2 4 3 4
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URBAN SUBJECTS RURAL SUBJECTS

NO MATERIAL SETS MATERIAL SETS

l 2 3 4 I 2 3 4

22 3 2 2 3 3 2 2 3

23 2 2 1 2 2 3 3 4

24 I 2 I 2 r 4 2
X

2

25 2 3 3 4 2 3 I 4

26 2 2 4 2 1 2 3 3

27 I 3' 2 2 - 2 I 4

28 3 3 2 3 3 3 3 2

29 3 3 2 3 4 3 3 3

30 4 3
L

X 3 2 2 2 2

31 1 2 2 2

32 - 2 I 2

33 1 3 3
, '» r 
3

34 2 2' 2 4

35 2 3 3
u

3 ' '

36 1 4 2 3

37 I 2 3 4

38 2 2 3 4

39 41 4 2 3

40
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APPENDIX 6 

URBAN MATERIALS

Sub loots responses In each of the four urban tes ts

' (Urban M ateria ls)

URBAN SUBJECTS RURAL SUBJECTS

NO ■ MATERIAL SETS MATERIAL SETS

I 2 3 4 I 2 3 4

I 2 3 3 2 '■? 1 3 2 2

2 2 2 4 3 2 4 3 2

3 2 3 3 3 1 3 2 2'

4 2 2 4 2 2 2 2 3

5 2 2 3 _3 2 - 2 -

6 2 3 4 3 3 3 \  2 t '

7 • 2 3 4 4 3 3 3 2

8 2 2 2 2 I 1 I I

9 3 1 2 1 2 i 2 2

10 2 I 3 - 2 2 2 2

1 l 3 3 4 4 2 2 2 3

12 3 1 3 2 2 2 2 I

13 2 2 3 3 2 - 2 1

14 2 3 4 2 2 i 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 X 1 2

19 2 3 4 2 2 % I 2



-  98 -

URBAN SUBJECTS RURAL SUBJECTS

NO MATERIAL SETS MATERIAL SETS

1 2 3 4 [ 2 3 4

20 2 3 4 4 3 z 3 2

21 2 2 4 3 3 z 3 3

22 I I 3 2 3 3 3 i

23 I 2 3 2 3 3 2 2

24 2 2 2 1 2 3 2 3

25 3 4 3 3 3 3 3 3

26 3 3 4 2 l 2 2 2 3

2 7 2 3 3 2 2 4- 2 Z

28 2 2 3 2 2 3 2 2

29 2 2 4 2 3 2 2 2

30 2 2 4 2 2 2 2 3

31 1 3 2 2

32 2 ! 1 2

33 3 4 4 2

34 » 3 2 3 4
F

35 2 3 2 3

36 l 1 3 2

37 2 2 3 2

38 2 3 2 3

39 2 3 3 2
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APPENDIX V I1 

Part One

(Test o f fa m ilia r i ty  procedure Translated from Luo)

T e s te r: (To the sub jects): You have been looking and handling 

some o f these m ateria ls fo r  some minutes. May be you 

know some of them and may be you dont.

Subject:

T es te r:

S ub jec t:

Tester:

Subject:

Tester:

Subject:

Let us s ta r t  w ith th is  one (Tester points to  an Item such as 

Have you ever seen it?  reed).

Yes or No

Is i t  eas ily  found in  your area at home or outside?

Yes or No

Do you know what th is  ob ject is used for?

Yes o r No

When did you las t see, handle or use th is  thing? Yesterday? 

A long time ago? ^

Expla ins.
Part Two

Tester: I have brought some m ateria ls  again l want you to play

w ith  them. A ll you need to  do is to  examine them 

c a re fu lly . Afterwards I sha ll ca ll you one by one to  ask 

you some questions about these th ings. You had of course 

seen them and stated whether they were ea s ily  ava ilab le  

In your area or not. R ight go on (Teacher goes round 

try in g  to  learn the names of the pup ils . Pupils continue 

examining the m ateria ls during the a lio te d  tim e).

i
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Tester:

Subject: 

Tester:

Subject:

Tester:

Subject:

Tester:

Part Three 

Ind iv idual Testing

Right Nyadlera (attempts to  c a ll subject by name)

I have three things and 1 want to  give you a short 

time In which to  handle them. Go on!

Touch them, feet them. Allow a b r ie f pause I want you 

to  put any two o f the three things together and to  s ta te  

why you put the two together. (Tester demonstrates 

w ith geometric shapes and asks the subject to steto 

reason why the te s te r put the two toge ther). Subject 

t r ie s .  Now then, use those three things (stones) by 

pu tting  any two together according to  your own way, 

not what I want. Do i t  the way you see them not how I 

see them.

makes an attempt.

Why have you put those two together? 

responds

Lets put the throe ob jec t fogefher again.

Now th in k  of another way of pu tting  any two of the ob jects .

re s p o n  4 s
Find as many other ways as possible

Subject: proceeds




