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A B G T n A C T

1.

(HC)j Medium Cost (MC), and Low

4, 5 and 6 years.

main

2.
to learn the day he is born, 

in his first seven years
Children who join pre­

Starting 

is the

Purpose
To determine to 

comprehend

for all his
have
If school should be 

mathematical experiences 
teachers can enjoy

that children 
that the children 

development.

b)

c] 
To determine

what extent children of the age range 
four to six years comprenur.d the mathematical concepts of classi­
fication, number, vocabulary and visual memory. To investigate 
the hypotheses that are no differences in understanding of

mathematical concepts
a)

foundation 

school institutions 

outside of school, 

situation, the 

and pre-school 

■concepts 

■con cepts 

their stage of

A Study of PrG;-School Children’s Comprehension of Some 

Mathematical concepts.

that there ar-e no 
between children:- 

attending High Cost 

Cost (LC] schools; 

□f different age groups - 

of different sexes.
the relationships between concepts in the 

areas of operation.

Rationale

A child begins 

from scratch, what he learns 
later learning.

already had mathematical experiences 

continuous learning 

should be continued, 

extending the mathematical 

already have ps well as introducing new

oan easily understand depending on 

The teacher i.iust know the abilities
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3» Research Desicin and Procedure

• i

I

Recently, 

a long 

Its usefulness, 

In Kenya, research findings

The method of stratified random sampling was used to 

select children from different types of schools and different 

age groups.

program are 

Kenya, in 

her attempt to keep up with modernisation end educational change, 

has realised the need for planned pre-school education, 

at the Kenya Insitute of Education Pre-School Section, 

waited for curriculum guide was published, 

however, is yet to be evaluated, 

have yet to show what mathematics our pre—school children 

comprehend so that instructional programmes and curriculum 

can be based on what is known of our own Kenya children.

the materials selected was done in December, 197S. 

testing was done in January, February and March, 1977, 

with the help of assistants trained by the author.

concrete materials.

The sample consisted of 40CJ children drawn from 9 Day 
Nurseries and 5 Primary Schools with pre-schools attached to 
them. All these schools are administered by th? Nairobi City 
Council. Children from the Low Cost schools wnre 213 while 
87 were from Medium Cost Schools and 100 from High Cost 
Schools, 120 children were 4 years old, 138 were 5 years old 
and 142 were 6 years old.

of the children she has to teach so that she can build an 
appropriate instructional programme.

Pre-school education and its instructional 
receiving increased attention all over the world.

The children were tested individually using some 
standardised (for U.S.A.) test batteries for kindergarten 
children but modified to suit Nairobi children. The 
children were required to respond, in most tasks, to

A pilot study to test the appropriateness 
of the scales to be used in the main study and to try out

Final
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4. Findings

Nairobi children displayed poor knov;lodge of names

of colours and shapes and pre-measurement vocabulary

Differences in comprehension of mathematical concepts
between children from different types of schools ^.vere found.
Children attending the HC schools did better than thdse

in the LC shcools.
means tests were iiaed for this.

of mathematical concepts

Mo differences due to sex were found.
Classification, number, visual memory and

found to be positively highly correlated.vocabulary were

attending the MC schools who in turn did better than those
The ANOVA and the difference between

The regression analysis revealed age differences.
The older the child, the better was his or her comprehension

the children dealt with numbers larger than five.

Knowledge of these was necessary in the classification tasks.
In counting, the task became increasingly difficult as

Ordinal

numbers, writing numerals and conservation of number weie
some of the most difficult of the number concepts.
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Iriterpretatian5.

The researcher concluded that thsre was great need for

compulsory, stondordised pre-schools education in the City of
The curriculum should include pre—mathematicsNairobi.

readines.s activities v?hich are playetJ cr. games with an emphasis

The study indicated that there

related exsjeriencec tii.ut many ciiildren do notare many school
master in their fjome environments, pni Licularly, those children

with more limiting heme bachgruunds without manipulative

objects, books.
school oriented experiences•

The findings jf this study indicate that the diPPerences
observed in the nimilicr of children wr.o admitted to secondary

schools from the HC, MC and LG Primary Schools fjcgin right from
.ntial educationalThe effects of diff"-pre—school level

the future Kenyan

society should be urgently explored.
*€•

The language policy within the city pre-schools and

primary schools needs reviewiivj.
in this study that uses the official medium of instruction
rather than the children’s mother tongue, reveals ths weakness

of a policy that is not enforced.

provision both at home and/or in school on

on pre-mathematicr. vocabulary.

writing materials or parental guidance on

A tost, like the one used
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CHAPTER ONE

INTRODUCTION1.0

Long before the advent of formal education brought
into this country by the early missionaries in the second
half of the 19th Century, the Kenyan children, all rural
thenI knew some mathematical concepts. In the communal
grazing areas, the African boy was taught to recognise his
herd not by counting but by size, colour, shape and name.
In the forest, he could classify edible, non—edible and
poisonous fruits, roots and leaves. He could identify
plants through smell, colour, size and shape of flowers,
leaves, branches and stems. He learnt to tell the time
by looking at the position of the sun in the horizon so
that he would know the best time to open the kraals and
let his herd out. By looking at the size of his shadow,
he would know when to take his animals to the river at
midday and the best time and speed to take them home and
reach there before sunset. Spatial orientation was very
well developed. A boy could find his way in the forest
where an European would need a compass.

At home, the girl leamt the right quantities
of food to cook for the family and add a little for the

She could measure usingunexpected guest or stranger.
In a pot of food, she hadvarious sizes of calabashes.

to carefully measure the right quantities of maize and
beans, and later on add the right quantities of bananas
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vegetables to make a well balanced mixture. Ani’jugand
the wild vegetables, she could classify the edible from

She learnt to estimate the volume of

She

direction of her shadow.

Memory was very

father and/or the mother.
amounts of information to memory

Those living in urban areas have a

to
with a clear

To-day’s education, among other things, aimstheir community.of

the non—edible ones.
water consumed in the home by the various sizes of gourd5\-

important and nothing was written.
often informally tested by the

their physical environment.
understanding of their responsibilities as members

was likely To be looked upon

She could estimate the amount of firewood needed in her home

Their education wastogether.
heritage! of the family, clan and tribe, and to adapt children

It prepared children for life

values have changed.
completely different environment from the old rather closed 
environment where members of the same clan and tribe lived

geared to conserve the cultural

as mentally deficient in some way.

’Many games and incidences where counting was
used were common, but it was taboo to count people or animals.

Recall

To-day, a large part of this education has 
disappeared, for it obviously has lost relevance in a world 

The society and its

and recognition by children was
A child who could not coromit large

per day or even per week by different sizes of loads.
could tell the time by looking at the sun and the size and

so different from the African past.
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balanced and co-ordinated education experience made up of
the development of communication skills, the acquisition
of literacy, numeracy and manual dexterity, sense-training,

The new and the old aims of educationand social training .
They are all preparing childrennot mutually exclusive.are

but with different emphasis.for life,
What mathematical concepts the Kenyan urban

teacLters can
instructional objectives that the teacher willparticular

Proper organisation of the instructional

procedures mijy

basic teaching

model shows.

It refers to what he has

Tests bring about a closer

scrutiny oi

1.

Glec:<r,2.

Kei v/c-i 
Nairobi-

previously
his motivatitinal state, and certain social and cultural 

of his learning ability, all of which are

teiGuing for it is only through test performances that 
ascertain the children’s ability io reach

level before instruction begins.
learned, his intellectual ability and developmL'^t,

syllabus
1975,

of Primary Schools: Ministry of Education, 
p.x.

individual tr.nining in self-expression and self-control,
 . . "1

detHxrninantB

interrelated and interdependent.
v+iat is generally accepted by curriculum developers

"to provide for the child in the early years of schooling a

"entering behaviour” as
This entering behaviour describes the child’s

PcAycholoqy and Instructional JTechnology _in 
anti Education, Pittsburg! University

children in Nairobi possess can best be discovered through

- Ft- ed- __
Z;' ng

hove prepared.
be impossible without knowledge of the 

o Glacer’s (1962)
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and visual memory
Thisone

children.

Inattention to this
various tasks and in too much

The quality of instruction,

learning at the time of birth.
depending

on
teaching these children do not start

study*
Theirwhat these children know.

but related experiences.

THE STUDYpurposes of1<1 of this study is to find out

be tested within
Since not

is absolutely essential
be based realistically on the knowledges and needs of the 

then allocate the correct amount

of the children who the
Children start

different rates in different areas
the environment in which they are

The primary purpose
■school children in Nairobi know.

and teachers as normal number, classification, vocabulary 
knowledge at the pre-school and standard

They develop at 
their innate ability and 

Since teachers

The teachers can
of time for learning a concept in a particular situation.

variable usually results in too little time

being allotted to learning
material being presented too fast.
that is, the degree to which the instruction is organised 

easily acquired by the child, will depend on.
the special needs and charateristics

so that it is
the teacher’s adaptation to

teacher must be able to understand.

level by revealing areas of strength and weakness.
so that the planned instruction may

brought up.
from scratch, the best pedagogy, then, is to find out what these 

certain identified areas, in the case of this
of mathematical concepts, and then

knowledge can be

what mathematics Kenyan pre-.
all aspects of mathematics can

children know in
in their comprehension 

teachars can enjoy enlarging on
used to develop other new
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the short time available, some mathematical concepts are
identified in four main areas:
Vocabulary and Visual Memory.

Once the mathematical concepts known by the pre-school
children in Nairobi are confirmed, various statistical tests
are done on them to show, among other things, whether or not
there are differences in comprehension of mathematical
concepts between

Children of the age range 4 to 6 years;1.
Children from different categories of schools;2.
Boys and girls of pre-school age;3.
The relationship between various tasks.4.

DEFINITION OF IMPORTANT TERMS:
1) Pre-School;

Pre—primary education is a term which includes a
The more specific labels usedrange of infant institutions.

in Nairobi and other urban centres are: ’day nursery’,’
Similar institutions in

rural districts are commonly known as ’day care centresji’
In this study, the terms ’pre-school* and ’nursery school’

There is not an overall body to manage, develop
Pre-schools in Nairobi

are
self-help committees, church and welfare organisations.

are under the Depairtmenb
the pre—primary classes

general.
end supervise pre-school education.

City Council day nurseries 
of Health, while the pre-schools -

owned by the City administration, individual entrepreneurs.
The

Classification, Number,

ere occassionally.used to mean pre-primary education in

•kindergarten,’ and * pre-school••
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6

under the Department

of Education.

Nearly all

of the
owned and managed.

2) Types of Schools;

day nurseries run by the

"High Cost”3
(IK.shs.200 ItItIt"Middle Cost”4

IIIIIIK.shs. 75 IIIIII"Low Cost”8

The day nurseries are

groups.
were•C*

child.
, were and•8*

still are

•A’
and still arewere

child.per year per

pa'Tgn'hg * committees but are
within the City administration.Social Services

proprietary day nurseries are Asian and European

schools, formerly for European children only, 

and still are "High Cost”, charging K.shs.597

different types of schools in Nairobi
Among the 15

primary schools.
Mairobi City Council- 
which is now not popular, had categorised them into three

per year per
schools, formerly for Asian children only

"Medium Cost" charging K.shs.160 per year

There are three
both at pre-school and primary school level.

Nairobi City Council,

attached to a few primary schools - ere
The self-help nurseries are administered by 

supervised by the Department of

schools charge K.shs-250 per month per child.
II II

much more expensive than the
! 78 primary Schols run by the

per child.
schools, formerly for African children only, 

"Low Cost", charging K^hiSO

There are
An earlier categorisation (1969],



7
!

1.3 STATEMENT OF THE PROBLEM:

Several questions arise from the introductory
p^rt where one wonders what mathematical concepts the Kenya

The author sees herselfpre—school children in Nairobi know.

starts wondering what sort of children she is going to have
in her class She secretly worries about many things that
she can find no solution to, unless studies at pre—school
level are increased. Some of the questions that bother her
are:

What mathematical concepts do these children know or1.
do not know so that I can plan my woirk accordingly?
How far has their language developed so that 1 can begin2.
academic instruction through a language that they understand
because there is no provision in the mathematics syllabus
for me to teach the language related to mathematical
concepts?
Have they had any experiences fostering development of3«
the muscles and co—ordination of eyes and hand movements
so that they are physically and mentally fit?
How good is their visual perception so that they can see4.
end- differentiate objects in their environment which would
help in the classificatory exercises of the "New Mathsn

curriculum?
What mathematical experiences have they been or not beenS.
exposed to so that I can bridge the gap between pre-school
and school texperiences by trying to understand their
backgrounds and where necessary compensate for what seems
to be lacking?

as a standard one teacher who, at the beginning of the year,
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' /
6.

create a

7.
weight to be able to cope

8.

9.

What is the significance10.
and visual memory?of classification, number

the learning of classification

Do different experiences12.

to remember objects and pictures13.
is their visual memory?

Do past experienceslA.

In so
existing between the children’s

concepts?

Can these children conserve numerousness, length,
with the exercises prepared in

pre-schools affect their 
Since I expect these children

Which are their weakest areas?
number, vocabulary or in visual memory?

of language in their understanding

How can
of orienting children to school life, I can create a 
favourable impression of learning mathematics and generally 

favourable impression of the school?

which I will be showing them, how good
influence classification, number,

other area, for example, does
aid the learning of number etc.?

both in their homes and in their 
understanding of mathematical concepts?

would children from
that I can give emphasis to bridge any

comprehension of mathematical

In which particular areas

mass and

vocabulary and visual memory?
different socio-economic groups be poor 

gaps that may be

Is the learning of one area related to the learning of the

their syllabus?
Are their differences in age going to affect their 

understanding of mathematical concepts?
Are they in classification.

I make mathematics interesting so that in the course
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1.4 RESEARCH QUESTIONS;

These were narrowed down to a few specific research questions
that can be statistically tested, bearing in mind the purposes
of the study mentioned.
These include:

Is there any difference in comprehension of1.
mathematical concepts between children from different
types of schools judging from their total scores in

the test batteries?

differences in comprehension ofIf there are any
mathematical concepts between pre-school children
from different types of schools, are such differences
Found in

Classification

b) Number
c) Vocabulary

Visual Memory

Various studies done in the west and reported in chapter two show
cigar differences in understanding of mathematical concepts between
children from medium and low or high and low socio-economic groups.

three categories of schools exist - high, medium and lowIn Nairobi,
differences in comprehension of mathematicalWhether or notcost.

school children from these three categoriesconcepts exist between pre*
of schools is of interest in this study.

Not all questions just raised could be tested on.
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in the mathefnaticalIs there any difference3.
concepts acquired by children in the age range
4 to 6 years?

differences in the mathematicalIf there are any4.

4 to 6 years, are
Class ific ation

b) Number
Vocabularyc)
Visual Memoryd)

Children’s intellectual development.Pieget, in his studies on
comprehension of concepts is laargely

This
•cultural studiesdone in the

of which are reported insome
would be interesting to find out

found in the western and other countries.

comprehension of mathematicalS.
concepts between

6.
Class ificatione)

Numberb)
Vocabularyc)
Visual Memoryd)

Is there aiy difference in
girls and boys of ' pre-school age?

a)

governed by age. 

western countries and in many cross—’

chapter two. None of such studies

advocates that children’s

conclusion is supported by many studies

concepts acquired by children in the age range 

these differences found in

Are the differences found in

tiave been done in Nairobi. It 

whether Nairobi children follcw the same pattern as has been
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Most studies on sex differences at these early ages do not
show any significant sex differences. Whether this is true
of Kenyan'children in Nairobi and their comprehension of
mathematical concepts is of interest in this study.

7. Is there any difference between counting beans
and counting members of a given set?
Here, the interest is whether it is easier
to count a fixed number of pictures than to
count a certain number of beans from a larger
heap.

e. Is there any difference in visual memory between
objects and pictures?
It would be interesting to find out which of the
'two visual aids is better remembered.

9. Is there any correlation between children’s
performance in the total score and

Classification
«3) Number
q) Vocabulary
t!) Visual Memory

The extent to which the scoring of one type of task affects the
total score of all the variables is of importance at this pre-school
level of education.

10. Is there any correlation between comprehension of
classification skills and

Number
b) Vocabulary

Visual Memoryc)

a)
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Is there any correlation between comprehension11.
of number skills and

a) Vocabulary
b) Visual Memory

Is there any correlation between comprehension of12.
vocabulary and visual memory?
The above three questions deal with relationships

It would be interesting to findbetween variables.
Categorisationout the strength of their relationship.

of subjects at the pre-school level is impracticable

than in later years of pirimary school.

Is there any correlation between13.
writing and identifying numerals
naming and identifying coloursb)
naming and identifying shapes
rote counting and counting of beans andd)
pictures

If the above are highly related, it may be a good idea to deal
with them together at pre—schocl level, for example, identify
a number and leazn to write it.

Is there any ccrrelation between vocabulary skills14.
end non-vocabulary skills?
The role that language plays in the comprehension
of the mathematical concepts in the test is of

If there is a correlationinterest in this study.
between vocabulary and the non-vocabulary mathematical
concepts, then the language of the test will have
influenced the overall performance.

and the interdependence of subjects is much more
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Is there any difference in conservation of number15.
between children of 4, 5 and 6 years?
In the various cross-cultural studies done in Africa

and in western countries, conservation of number has

been found to be a function of age. The researcher

would like to know whether or not this is true of
Nairobi children.
Are the observations in classification and number16
similar to Piaget’s and other Piagetian researches'
observations of children at the pre-operational level?
If they do agree, this study will contribute to the
universality of children’s behaviour at this stage

and in the skills tested on.

• i.5 SIGNIFICANCE OF THE PROBLEM;
in mathematics

curriculum in schools, Kenya, like the rest of the world,

finds herself in an ara of ’’new maths", typified by the
Revolutionary changes have,acquisition of concepts.

consequently, taken place in mathematics programme in primary
and secondary schools and also in Teacher Training Colleges,

In Teacher Trainingmainly in the content and methods used.

a credit in mathematics and one science subject.
of science and technology have been initiated all over the
provinces of Kenya because of the urgent need for engineers,

Parents,

science and sciencs rests on mathematics

After many years with little change

of to-day rests on

Colleges, the new requirements for £,tudent trainees demand
Many colleges

technicians and middle level skilled manpower.
politicians, "educators are awake to the fact that our world
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People have discovered the intellectual powers

in children,
They are searching for the

demand for them is increasingly growing.

children.
children.

-TheseiGt) in 1968 and less than 40 in 1960.
Kenya’scentres

rate of population growth is
does the need and competition

concerned about what
level.

pre-schools in Nairobi —
and the Nairobi City Councilnurseries, private entrepreneurs

1.

2.

compared to
in Naix'^obi accommodate nearly 20,000 children.

Kunz J. ________
Company of America,

way by early learning processes.
better development of children’s

intellectual gifts in the pre—=ichool years.
In Kenya, pre-schools are popular institutions, and

In 1966 in Kenya,

In.1975,

possibilities of a

Modern Mathematics Made Meaningful ,(Cuisenaire 
Inc.,1970)p.~

J.D. Herzog, A Survey of Parents of Nursery Centre Children 
in four Communities Tn Kenya,'{University of East Africa, 
Social. Science Conference, Nairobi, 1969/

a questionnaire was given to heads of various 

church organisations, self-help

a complete understanding of fundamental

one of the highest in the world.

But a controversy over the content and pedagogy at

pre-school level exists between paiants on one side and 
teachers and curriculum developers on the other side.

there were 2,000 centres registered accommodating 66,000 
In 1968, there were 4,600 centres with 175,000 
In Nriirobi alone, there are about 200 pre-schools 

 . ,„^„2

Parents, just as much as teachers, are
As the population incireases, so

for better education.
their children learn right from pre-school

so, 
mathematical concepts is vitally important for your child”. 
(Kunz, 1970)^

which are seen as determined in a far-reaching
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While the head of nursery schools emphasise the
readiness and adjustments goals, the heads saw parents as
interested in getting their children to acquire skills like

Probably these parents viewed these skillsreading end doing sums,
os

in which most parents reported that they send their children to
the nursery school to be better prepared for later eduction. A

compromise between what teachers and parents want done at pre­
school level can be jreached through studies, like the present one,
which shows what children at this pre-school level are capable

Once this isof understanding in the way of mathematics.

well planned curriculum should be developed said

c. are fully and systematically carried out end supervised so that

it can be challenging and stimulating, thus laying good

A thousand mile journeyfoundation for later school life.

begins with the first step, says an old Chinese proverb.

1. Kabiru,

2.

Similar
2

the most ijrpiirtant from the academic point of view.
results had been obtained in an earlier study by Herzog (1969}

" ■ ■ M.*A Survey of Characteristics of Nursery 
Schools in Nairobi," Pre-School Education Project, 

1973 (mimeo).

ascertained, a

J.D, Herzog, 1969, Ibid.

(N.C,C.) by the Pre-School Project at the Kenya Institute of 
Education [K.I.E.}^. They were given a list of 12 possible 
objectives, which included some skill goals as well as readiness 
and adjustment goals. They were asked to arrange them in order 
of importance, in order to show their views about the important 
objectives in pre-schools. The heads of schools were also asked 
to rank the same objectives the way they think, from their 
experience, the parents would rank them.
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a child to take his first step in 
and confidence

Good nursery education helps 
the journey through his school life with pleasure 
and so prepares him for the world.

Pre-school education can be a good preparation for the 
Primary School. A child whohas benefitted from such an opportunity 
passeo on to standard one ready and eager to accept the challenge 
of learning, generally. He has harmony and rhythm in his movements, 
is happy and confident in himself, is mentally alert and has 
spo'itaneous creative ability. Such a child will undoubtedly feel 
secure in his relationship with other people, both in the family 
and in the larger group outside his house. This feeling of 
security is an essential factor in his development.

In Kenya today, at the beginning of standard one, no account 
has been taken of pre-mathematical experiences previously exposed 
to children so that the teacher has absolutely no idea as to what 
mathematics these children know. The teacher has a well laid out 
rpathematics syllabus - the Kenya Primary Mathematics (KPMJ Book 
one. All children have to use this book, irrespective of their 
background experiences. In this book, the first chapter is on 
sets. This seems to assume children have had classification 
experiences. The chapter on number assumes children can count 
and conserve numerousness to be able to understand the meaning of 
numbers. Geometry begins in unit three with ideas of straight and 
curved lines. Many authorities on children’s intellectual develop­
ment, like Piaget, suggest these should not come before three 
dimensional figures as children's first notions in geoipetry 
are topologic-^1 rather than Euclidean or projective ideas. 
The addition and subtraction of numbers assume children have 
already developed reversibility of thought to be able to 
comprehend meaningfully such computations. Fractions assume 
children posses knowledge of parts of a whole. Measurement 
exercises assume children can understand pre-measurement concepts 
and can conserve length distance and mass. All this
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shows what is generally accepted as normal mathematical

To crown all, the teachers’of* standard one class*

language, and one
for the first time in school*

A child, introduced too soon to number work, is

he has the minimal understanding of numeracy.
Since it is

and if he
he

probably always dislike school and have serious academic

of the concept and in this way determine the stage in the

most important single factor influencing learning is what
Ascertain this and teach him

are in*

1*

confused and dismayed by the signs and symbols*
that a child discovers whatduring these formative years

learning is all about, whether or not he likes it, 
does not develop a healthy attitude towards learning now.

the learner already knows*
This study will show the level of comprehension

may
problems, it is important for the teacher to determine the 
concept to be learnt, then find out the child’s comprehension

accoirdingly*

of some mathematical concepts that Kenyan children in Nairobi

Ausubel, D.P- 
in the Classroom"* 
[1968).

as the pupils’ books are written in English, a foreign 
that about 90% of Kenya’s children hear

likely to find himself in an entirely frustrating situation* 
he will be

growth of understanding the child is in and then plan her 
instr^^ction accordingly. According to Ausubel (1968) , the

knowledge by curriculum planners for children at the beginning 
as well

••Facilitating Meaningful Verbal Learning 
The Arithmetic Teacher Vol. 15. Np._2



Kunycin children in Neirabi experience differential
provisions both eit home and in pre-schools. Children living

uri!jijlc:r:.cd diets, absence of manipulative objects and books
in iJ.j j-.cme and an inadequate motivation towards schools, learning

hove a more retricted academicand u.'ucetional achievement,
life i-ritjr to joining school than those who live in more spacious

tif ths CD.ty, with proper family units and more closer familyarc:*
tif'’:. .ind adequahc provisions of the basic needs of life. Pre-schools,

differ in ths fees charged and in the consequentlike i.r.c homes,
• * proviixcn of moceraiils and services offered. This study will

shov.' •-■rr lher thiac differences in children’s backgrounds are
rcf’iecie-J in th?;Lr comprehension of some mathematical concepts.

".-•r.erally in Nairobi , pre-schools and primary schools
The cheap pre—schools and primaryare t•’e’f.ihbourh’.-od institutions.

Iar3cly situated .in low income communities living in
tliG 3c V cost residential areas of the city. The medium and high

found out ;hat children from lowresp» .r Lively.
cast pre-schools attend low cost primary schools and those from

•.jls attend high cost primary schools. The lowhiuJ; cost pre-sc

Examination.Schc-T.

1.

2.
fill
1 J.
:i r. ‘

roni',J’.'?, poor health attrib’jtable to housing conditions and

Gaktjru, D.N. "Pre-primary Education in Kenya" 
lrts<;itute ('.f Development Studies, Nairobi, 1976
Crj’V?ficato of Primary Education (cPE) Examination is done by 

K.ranyaTrhildron at the end of the 7th year of Primary 
icion. IL consists of 3 papers ail of which are examined 
jlish cjrry equul weight. These are English, Mathematics 

..sneral ?':ocr which consists of Geography, History, Science 
•: Civics.

schosln are

cost r'S’irr.ary scJif.ois do not do as well as the high cost primary 

ii! the Cort-ificate of Primary Education (CPE)

in over—crowded and shared horrtos, with an incidence of frequent

cocl sjc.hools aio situated in medium and high cost residential areas 

Gnkuru (1976)^



19

Table !•

Year High Cost Medium Cost Low Cost

1971 61.1 49.1 18.1
1972 87.8 46.3 22.2
1973 92.0 53.1 24.0
1974 91.6 55.3 30.0
1975 77.4 68.5 28.2
1976 65.5 44.3 16.9
Average % 79.2 52.8 23.2

1. strategy For increasing

2. Information obtained from the City Education Officer’s Yearly 
Reports - author added up figures.

effects
end CPE

This study is significa.;t in that it can show whether 
difference actually start at pre-school Level or not and if they 
do, this.should highlight the problem that the Nairobi education 
system could be creating educational differentiation whose 
are felt right from pre-school through the Primary school 
and indeed, throughout life.

Employment, Icomes and Equality - a
International Labour

: Percentage of Children Admitted to Secondary Schools 
in the last six years from different categories of 
schools in Nairobi^

productive employment in Kenya.
Organization (ILO), 1972, p.523.

According to the International Labour Report (1972)^, the 
mean difference between the high and the low cost school passes 
"is well over one standard deviation". A very small percentage 
(just under 29)4) of children-from low cost primary schools 
secure a place in secondary schools. About a half come from 
medium cost schools v/hile more than three quarters of children 
from high cost primary schools secure a place in secondary 
schools. This can easily be explained in table 1 below.
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Such dirferences in secondary schools admissions where
children from the low cost schoolshave the lowest number of
children admitted, the differences in pre-school provisions

effort to strike a balance between what teachers feel should be
taught to children at this level and what parents feel their
children ought to be taught, call for an investigation of what
mathematical concepts these pre-school children possess. Kenya

in the past, tended to copy curriculum from western countrieshas,
without ascertaining at what level our Kenyan children operate in

In this study, four basic areas of operationvarious areas.

The basic mathematical concepts that haveoperational levels.
number, vocabulary andclassification,been identified are;

An attempt to describe the significance ofvisual memory.
these concepts for pre-school children is made.

Classification
As children explore the world in which they live, they

and name the various objects they see.learn to recognize
Among the first objects recognized, for example, are mother
and these days in Kenya, the feeding bottle.

These objects are recognized on the basis

In being able to recognizecertain patterns of behaviour.
an object, the child has classified it into a certain category
different from the many other objects, based on certain unique

charateristics or properties.

have been identified and questions set so that the responses 
help in the assejsment of theirgiven by Nairobi children can

Later, other

objects are pointed out and named, such as cup, spoon, cat, dog, cow.

and experiences both at home and in the pre-schools, and an

of certain physical properties, such as colour, size, shape or
sheep, house, tree etc.
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The study of the physical world [science) becomes one of

classification. As new objects are discovered, they must

be sorted and classified in relation to the objects already

is sets (Frobisher and Gloyn, The idea of a set is

tool for correct -learning of modem mathematics, particularly,
at the pre—operational level. Ability to classify, as various
cross-cultural studies have shown,’ depends on age. It is hoped

that differences in this ability will be observed among the

Kenyan children €.f different ages in Nairobi .

Number
Number is an idea or abstration and not an object in

the “Physical world, but it does need a physical framework in

which to develop for children. It is from the world of number

that people can use the idea to describe relationships between
objects in the physical world, for example — two cats, two trees,

two sweets. Two is a propert>‘ common in the three sets of.
otherwise.unrelated objects. Matching and one—to—one correspondence
precedes tand is basic to counting. Children learn to count by

pattern of words. However, unless theimitating an ordered

teacher makes it very obvious, it can happed that some children may
refers to a set of that many things,not realise that each number name

not the single object he may be looking at. This can be overcame
by the physical manipulation of objects;during counting. However,

discovered. The logical conclusions of sorting and classifying
I-

I. Frobisher, B. and Gloyn, S. Infants Learn Mathematicas, A 
Book fnr Teachers, (Duxford C of E School, Cambridgeshire 
^id isle of Ely, Ward Lock Educational 1969).

fundamental in mathematics. Classification, then, is the main
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symbols has no meaning to him. defined
conservation as ’’the cognition .that certain properties (quantity,

conserved) in the face of
This process is considered by Piaget

(1962) "a necessary condition for all rational activity”.
The author has selected number tasks in the proposed study
because of their significance in understanding mathematics and
because number tasks have been misused and misapplied in some pre­
schools completely disregarding the children’s ability which

is largely governed by, among other things, age.

Voc.'Abulary

The pre—number stage of mathematics is largely concerned
As relationships of size, quantity and positionwi th language

precise understanding of words describing these relationships
is necessary. These can be introduced during the many experiences
with concrete materials that children should be exposed to. The
language of mathematics employs carefully chosen terms that

Mathematical statements which share statementslack redundancy.
in everyday language should be used to show the relevance of

The author selected certain words -mathematics in ordinary play.
in the mathematical vocabulary because they are basic to

1

Routledge2,

Siegel, I.E. and Hooper, F.H. Logical Thinking in Children, 
(Holt, Rinehart and Winston,

number etc.) remain invariant (are
certain transformations”.

2 as

Research based a Piaget’s Theory.
Inc.1966), pp.ix and 295 - 296.
Piaget, J. The Child’s Conception of Number, (London, 
and Kegan Paul, 1952), p.v±ii.

ploy such an early and important part in mathematics, a more

unless a child can conserve nu; erousness, computation using 
Siegel and Hooper (1968)^
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Constant use of such

official medium of instruction for all levels of school and yet

it is not the mother tongue of African children being studied.

Visual Memory
Memorizing things is not new to the African child as

it was the only way learning could be tested since the African

languages were not written.
The child was expected to

A boy

Animals in the herd were not countedfruits and their uses.
but the boy was expected to recognize them Py names and

The girl had to know the grains and the edibleappearances•
wild vegetables and fruits to be able to prepare a meal for the

History of the tribe and

History was so much a part of many traditional societieslearnt.
that someone who could not commit large amounts of information
to memory was likely to be looked upon as mentally deficient

In Kenyan Primary Schools to-day, retention isin some way.
•Tasks on shortmainly tested through recall and recognition

term visual memory have been selected to show how much children

recall familiar objects and pictures
IfIf recall fails, recognition is then tested.them.

remembering is better with visual objects than visual pictures,

recommendation that real objects should be useda
ones will be made.possible in teaching young

understanding mathematical concepts.
words is imperative particularly in Kenya where English is the

verbal memory were very important.
recall much of the information imparted to him during the

family in the absence of the mother.
ancestors, taboos and heroes had to be

a few seconds after viewing

as far as

clan, its traditions,

Traditionally, both visual and

everyday activities and play when teaching took place.
way expected to learn the names of the wild plants, roots and
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1<,6 LIMITATIONS OF TIC STUDY
Limi'ba'bions on 'the choice of schools;

In Nairobi, there is no overall body to manage, develop 
or supervise pre-school education. 15 Day Nurseries accommodating 
1,118 children and 13 Pre-schools accommodating 563 children are 
under the Nairobi' City Council, There are 70 Self-Help nurseries 
accommodating 5,105 children while there are 107 Private nurseries 
accommodating 7,423 children. Except in’the nurseries managed 
by the Nairobi City Council, all the others, differ, among other 
things, in the quality of teachers employed, buildings and school 
equipment. The Self-Help nurseries mainly cater for the many 
children whose parents cannot afford the lowest fee charged by the 
City Council while the Private nurseries, generally, cater for 
children whose parents can afford exorbitant fees which are more 
than the highest fees the City Council charges. These latter two 
groups seem to consist of children from two extreme economic and 
most likely social groups as well. To avoid any bias, only children 
attending the City Council Schools were tested in this study. Nairobi 
is an international city ivith children from all over the world. Home 
backgrounds and experiences differ. For this reason, only Kenyan 
African children were selected.
Limitations on the mathematical concepts to be examined;

Only some mathematical concepts are tested on in view of 
the limited time available for research. A longer test would also be 
difficult to administer because little children get tired and feqJ up 
of something much faster than grown ups. 
Limitations on the times available for testing;

Although the Nairobi City Council Pre-schools operate the 
whole day full day children sleep in the afternoon which limited 
the testing times to mornings only. Very few children were 
co-operative in the tests after their siesta and before they go home 
in the evening. 
Limitations on the language of test;

English is the medium of instruction in all city schools. 
The test was, therefore, written and administered in English. This 
proved difficult in most cases where children could not understand 
the directions given in English. This made some children give up too 
easily and this may depress the results. ‘Performance* in English 
may be more related to school, but may not reflect 'competence'. 
With such young children, mother tongue would, perhaps, have been more 
appropriate.
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Llmltatior.s on methods and procedure of testing;
Although in the directions on the test to the testers, they

are asked to treat the tests as games and to put in a word of
encouragement here and there and generally adopt a positive
attitude, the testers* enthusiasm, competence and general personality
in the way they handled the children and the materials could influence
the little children’s performance in the test.
Limitation on the choice of the subjects;

No intelligence test was administered prior to the test on
Any children who were of the required agemathematical concepts.
This means children of different levelswex*e randomly selected.

of intelligence, although of the same age, were subjected to the

Limitations on division of children into socio-economic groups
The assumption that children attending high cost, medium

cost and low cost schools come from high, medium and low socio­
economic status, respectively, brings doubts as to whether this
is the best division of children into socio-economic groups. A
questionaire given at the beginning of the test did not prove very
useful in aiding the categorisation of children into socio-economic
groups, particularly because although the children could reasonably.
say whether their fathers and/or mothers worked or not, many had no

what work or even positions their parents held. It was,idea
therefore, impossible to categorise children by any other means.
but the schools they attended, which were already categorised.
Perhaps with more time and funds available,
interview with the parents would have helped in categorising
pirofessional/managerial parents, clerical/skilled parents and semi
and unskilled parents as was done in the study by Povey and Hill
reported in chapter two.

a questionaire and/or

same test under the same conditions..
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Limitations on availability of related literature;
The absence of local research studies relevant to the present

and the brevity of most studies done in other countries was aone
A study done by Ruth Beard (1957)major constraint.

oirdered through thewas
university library in June, 1976,
of wilting, just over one year after the orxJer had been placed.

1.7 VARIABLES CONSIDERED

1.
of mathematical concepts aS
tests.

2.
(a)

home and in the pre-school^for others, it is home

(b)
Piaget and others say

Their maturation stage is, therefore, importantsequence•
in their cognitive development.

of children - although no major differences have(c) Sex
been found in cognitive development between boys and

influence on their performance.an

tn

These schools offer differentand low cost schools.
experiences, the quality of which depends on the amount

of fees charged.

The dependent variable in this study is the comprehension 
revealed by the scores on the

girls, their general behaviour, for example, their 
attitude to the testers who are all women might have

age groups 4,5 and 6 years.
that education is confined by the children’s developmental

types of schools - the children tested come 
from three categories of schools, high cost, medium cost

concepts possessed by pre-school children 
but had not anrived at the time

The independent variables in this study are
Pre-school preparation —for some,this is both at

on mathematical

preparation alone.
Age - the children tested in this study are of three



Extraneous variables:3.
(a) There are some uncontrollable variables that may

have a significant influence upon the dependent
Thesevariable, - as mentioned in the limitations.

include the testers’ competence and enthusiasm
both in handling the test materials and the children,
the children’s pre-school preparation, and their
attitude towards the testers.

Language of test - English - the test was so designed(b)
that children manipulate objects to produce theso

TheVerbal responses are very few.desired results.
test directions are brief but in certain cases, where

has to be explained, long verbal directionsa game
Those who do not understand the game

instructions may not respond, just because of the
In the absence of any other language to belanguage.

used in the testing, such children may not score marks
in such items whereas they might have understood the

(c)
This could have an effect on theirintelligence.

performance in the test.

the data gathering IN5TRUMETJT;1.6

A number of test batteries were prepared to investigate
concepts possessed by Kenya children of ages 4-6 years in Nairobi, 

standardised tests for U.S.A, prepared by the School

Kenya children, 
reproduced in Appendix H.

game if explained in a language they understand.
Intelligence - children differ in their measurable

are inevitable.

They are
Mathematics Study Group (Sf-BG), U.S.A, but changed a little to suit 

as far as possible, in Nairobi. The tests are
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Classification Subtests
on matching, naming andTwenty four items were

colour in his set that was
naming section required theThe

.colours as requested by

the tester.
colour requested byidentify and select a shape orto

from a displayed set.name
items required the childThe simple classification

the multiple classification

This wasin selecting the
meant to make the

class at the same time.belong to more than one
required the children to

order circles and
The seriation items

triangles in order of size.

required to select a shape or shapes 
colour, shape and sizeusing more than one

largest yellow rectangle.
children realise that an object can

The
number concepts, vocabulary and visual memory.

child to give names
The identification

identifying geometric shapes - 
triangles and rectangles; and colours - green, blue, 

yellow and black. The matching 
point to the shape or the 

the tester was

circles, squares,

one criterion, for example.

pointing to in her set.

test batteries included items on classification.

to shapes or
subtest required the child

to select a shape using only
Inshape, in sorting circles.

items, the child was

attribute e.g.

orange, brown, red, 
items required the child to

like the one
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The sorting items required the child to select
same size shapes from a large set of different shapes,
colours and sizes or smallest members of four different
shapes from a set with shapes of different sizes, colours
and shapes•

A comparison of two subsets of a set was required
after the children had sorted shapes from
using one or two attributes.
Number Subtests

Each child was asked tocardinal counting ability.
count out a specified number of beans from a larger

The child was also asked

“familiar objects on a card). This revealed whether the
child had just learned to memorize a sequence of sounds
and was unable to match the number names with objects.

The children's rote counting ability from 1 up to 100
tested by asking each child to count for the testerwas

as far as he could.

Ordinality was tested apart from cardinalitymeasured.

of him.

set of beans provided to him.
to count the number of members in a set (pictures of

a large set

by requesting the child to place marbles in specified 
(e.g. second), toy trucks which were lined up in front

A number of questions assessed the children's

The child's knowledge of ordinal number was
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The child’s ability to write numerals was tested by
asking the child to write the number which shows how many

Then later the child’s abilitybeans were in a matchbox.
In order to identifyto Identify numerals was tested.

The task required the child to locatewritten symbols•
the matchbox with the appropriate numeral printed on it

with a particular number of beans inside.
The concept of equivalence of sets was also tested•

The child was requested to form
to “Wiat represented by a group of pictured dots on a card.
Th®i in another group of teststhe child’s ability to
recognize equalites and inequalities between two sets.
The task required the child in this scale to determine
in which of two rows on a card there was the same number

Other conservation tasks measured thein both rows.
child’s ability to recognize equalities and inequalities
of sets when conflicting perceptual cues were present.
It also included a measure of the child’s ability to
disregard size as well as spatial arrangement and to

In this scale, dots rather thanutilize number only.

a set of beans equivalent

flags and shields used earlier were used as test materials.

them, he must have a number name associated with the

wh^i the tester requested, by numeral name, the matchbox
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Vocabulary Subtests
The pre—number stage of mathematics is largely

Inadequate, immature numberconcerned with language.
language can be a stumbling block in a child's mathe—

Some of the vocabulary testedmatical development.
which the children can use as labels for certain

between,

Visual Memory Subtests
These measure visual memory for familiar actual

The child was shown four familiar objects.objects•
One object w?-*^ removed while the child's eyes were

The child was required to recall which objectclosed.
If he failed to recall three timeswaswas removed.

then shown another set of familiar objects, including
Recognition wasthe one removed from the first set.

Other items measured visual memory forthen tested.
The child was shown a page withpictured objects.

four or five drawings of familiar objects on it. The
second page with, pictures all

Thebut one of the objects on the preceding page.
child had to recall which picture was absent on the

If the childsecond page that appeared on the first.
could not recall what picture was taken away, he was
then shown ps^e 3 which had a new set of pictures
including the one removed. The child was then, 
expected to recognise the picture that was missing in

child was then shown a

each, tallest, remove, set, more than.

Inside, on,right, shorter than, top.

manipulations include: behind, above, bottom,

as many as, fewer than, join, below, left, outside.



32

1.9 HYPOTHESES TN THF NULL FORM;
There is no diffeirence in comprehension of1.
mathematical concepts between children from different
types of schools in Nairobi.
Theire is no difference in comprehension of2.
mathematical concepts between children from different
types of schools in

Class i fication
b) Number

Vocabulary
d) Visual Memory.

There is no difference in comprehension of3.
mathematical concepts between children of the age
range four to six years.
There is no difference in comprehension of4.
mathematical concepts between children of the age

a] Classification
b) Number

Vocabulary

d) Visual Memory
There is no difference in comprehension of5.
mathematical concepts between boys and girls of

6.

pre—school age in

a)

c)

c)

pre—school age in Nairobi.
There is no difference in comprehension of 
mathematical concepts between boys and girls of

range four to six years in
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Classificationa)
b) Number

Vocabulary

d) Visual Memory
There is no correlation between comprehension of10.
classification skills and

a) Number
b) Vocabulary

Visual Memory

correlation between comprehension ofThere is no11.
number skills and

Vocabulary

b) Visual Memory

correlation between comprehension ofThere is no12.
vocabulary and visual memory.
There is no correlation between13.

writing and identifying numeralsa)
naming and identifying coloursb)
naming and identifying shapes
rote counting and counting of beansd)

end pictures.
correlation between vocabulary skillsThere is no14.

end the no—vocabulary skills.
difference in conservation of numberThere is no15.

between 4, S and 6 year old children.

a)

c)

c)

c)
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CHAPTER

2.0 INTRODUCTION
This chapter is devoted to reviews oF literature

in many areas that
on comprehension of mathematical concepts among pre­
school children. It deals with views and empirical
evidence mainly on concept and cognitive development of
children from different types of schools, ages and sexes.

standing of number and short-term memory are highlighted
.in this Influence of language on cognitivechapter.
development particularly of children from different
socio-economic groups in the western countries has also
been mentioned. Literature on the influence of a
Foreign language on cognitive development among African
children as reviewed by various writers with experience
mainly on West African children has also been included.

Some of the works that have been reviewed in this
chapter suffer from serious shortcomings in the way they
have been described in the literature. They do not deal
adequately with the research designs so that the sample
size, tests used and the methods of carrying out the
researches are missing. Most descriptions are qualitative.

Most of the studies mentioned in this chapter were con­

ducted in western countries, a few in Africa aid only one

in Nairobi, Kenya.

TWO
REVIEW OF THE LITERATURE

are relevant to the present study

Reviews on children’s classificatory behaviour, under-
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Among the many writers who&s works have been mentioned
in this chapter, the works of Jean Piaget, a Swiss psychologist
nov^ in his eighties, figure .prominently in this chapter end,

lot to the whole study.

Choat oj“i

mentions the v/orks of many other writers on children and their
comprehension of mathematical concepts have been particularly

of studies that have been carried out on children under 10
years of age. Below is a guide as to what appears in different
sections•

As introduction to ths literature of ciiildren's
comprehension of mathematical concepts, section 2.1 gives
brief descriptions of concepts and concept formation as vievyed
by different writers. The role that language plays in concept
formation is described in section 2.11. Various views, many

Some of
those have been mentioned in section 2.12. Most researches
on concept development have been done in western counti’ies.

Some of the concepts that pre-school children have been found
to possess have been mentioned in section 2.2. Since the

fication, number, vocabulary and visual memory is written in

1.

2. Chofit,

"Hovy children Learn

"Pre-School and Primary Mathematics" in which she

A book written by Richard Copeland on
indeed, his influence has contributed a

teaching of concepts and acceleration of progress.

Piaget on cognitive development and one v^ritten by Ernest

of them based on experimental studies have been expressed on

Included in this chapter are reviews, often brief,

useful for this purpose.

present study deals with four main tasks, literature on classi-

Mathomatics" in which he clearly explains the works of Jean

Copclabd, R, V». How Children Learn Mathematics, 
(MacMillan Publishing Co. inc., 2nd Ld., 1974).

E. ed. Pre-sc.hcol and PrlfiK-ry Math&r.p tics. . 
(Ward Lock frjut'.ational,

.4JWIUtH8.TY OF NAIROB?

UflftARy
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The sample of children under study is drawn fromsection 2.3.
An outline of findings is giventhree socio-economic groups.

in section 2.4 while difference between age groups are written

in section 2.5. Literature on sex difference is mentioned in
section 2.6.

2.1 A.n outline of literature on concepts and concept formation;
Mathematics is the study of systematic patterns of

relationships. As relationships are seen and discussed,
concepts will form, and principles will emerge. As concept
development is dependent upon the individual’s ability to
abstract from his environment, the quality of his mathematical
thought is determined by his ability to see relationships, to

Hamley

and Lovell (1971}.

1.

2.

3.

4.

5.

Yardley, A. Discovering the Physical World, 
iLondon : Evans, 1970J.

Nuffield Mathematics Project; Pictorial Representation; 
[Glasgow: W.R. Chambers and John Murray, ~

Nuffield Mathematics Project ; Mathematics Begins 
(Glasgow : W.R, Chambers and John Murray, £196'^ J

Hamley H.R. ’’Formal Training : A Critical Survey of 
Experimental Work”. British Jn. of Educational Psychology, 
Vol.6, (1936).

recognize correspondence, to classify and to ordery 
1 2(1936) , Pictorial Representation (1967) , Mathematics Begins 

(1967^, Yardley (1970)^, Dienes (1969)^ and Lovell (1971)®.

Dienes, 2.P. Introducing the Elements of Mathematics, 
(Sherbrooke, Canada: Sherbrooke University, 1969).

6.. Lovell,K» The Growth of Understanding in Mathematics* 
Kindergarten Through Grade Three(New York; Holt, Rinehart 
and Winston, 1971)• ' "
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According to Piaget, a concept is a generalization
He is of the view that Mathema—about data which are. related.

with
statesobjects and not from objects themselves.

that they arise from the child's use of objects and his appre-

adds, concept formation
of the readiness of the individual to respondoccurs because

but they are insufficient withoutThey are all indispensable.
the means by which we direct

towards the solution of the problems confronting us.

must arise that cannot be solved otherwise than through the

formation of new concepts-

1970 p.21’ Ibid.Yardley, A.1.
2.

3.

Churchill, E.M. 
and Kegan Paul.

in certain ways rather than others.
-3

Vygotsky, U.S. 
setts : MIT Press

part.
attention, imaginery, inference of determining tendencies.

zing words and connecting them with objects does not in itself 
lead 'ba concept formation; for the process to begin, a problem

Thought and Language 
(196g pp.55-58 .

(Cambridge Massachu—

Cnunting and Measuring^London : Routledge 
1961).

with them, and.

our mental operations, control their course, and channel them
Memori—

ciation of the significance of the operations which he performs 
p 

as Churchill (1961)

tical concepts arise cut of the actions the child performs 
Yardley (1970)^

Concept' formation is, 
I

according to Vygotsky (1962)'^, the result of a complex 

activity in which all the basic intellectual functions take
The process cannot, however, be reduced to association,

the use of the sign, or word, as
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As Thouless (1969J points out, the process of conceptual
development can be expressed in terms of the degree to which a
child has acquired the ability to abstract, and is bound up with
the acquisition of language. Language enables the child to

important part in the organizing of experiences.
too, remarks that one of the strengths of English infant school
education was the ability of groups of children to interact and
leam.

3Piaget, as Furth (1969) points out, is one of the few
scholars, if not the only one, who does not think language is
intrinsically necessary for operational thinking. He feels that
there is a close relationship between language and thought at
the highest operational level of development i.e. at around
twelve years of age, but earlier than this, children do not
achieve operational thinking
but must do so through their own operations on objects in the
physical world, as in a laboratory setting He had in mind

children at the sensorimotor stage of intelligence at around

one year old when

2.

interpret and communicate his findings to others and plays an

Dienes (1969b)?

a baby develops a way of getting a toy on a

or reasoning ability through words

2.11 The role of lenguage in concept develonnont
1

Dienes, Z.P. Introductory talk given at the Dienes Maths 
CcHiferencB, April 1969.

Map of Educational Research ^Slough : 
1969) pp.130' - 135.

3. Furth, H.G. Piaget and Knowledge, j^Englewood Cliffs, N.J.
Prentice-Hall, Inc., 196^ p. 109,

1. Thouless, R.H.
N.F.E.R.
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He also had in mind child­
ren whose thinking is logical but do not have language available
to them — the deaf and dumb. But, having possibly downplayed
the importance of language, Piaget did say "without interchange

never cone to group his operations in a coherent whole". This
means that although language does not structure thought, it may
provide direct attention to pertinent factors in a problem or
give ideas for thought, which otherwise might not be considered,
by asking, for example, "would this help"? Language may also
control perceptual activities by saying "look at this". Thus
language can prepare an operation but is neither sufficient nor
necessary for the formation of thought at the concrete operational
level.

who contends that we must give
children the language to think end reason their experiences in

Concrete experiences then become symbols for ordering
experiences at mental level as well as at concrete level.

1.

ChurchiOl, E.M. (1961) Ibid p.54-69.2.

particular ways, e.g. according to shape, size, position etc. and 
will occur only if the language acquired is a true language.

blanket, such as pulling a blanket.

The role of language in concept development is further 
p exemplified by Churchill (1961)

of thought and co-operation with others the individual would
1

Piaget, J. The Origins of Intelligence in Children, 
^New York: W.W. Norton G Company, Inc., 196^, p-193.
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2.12 Viev/s on Teaching cf concepts and acceleration of progress:

On teaching concepts, Piaget does not believe it

internal equilibration In the foreword to Almy’s
restates his position: ”In the area of logico-mathematical
structures, children have real understanding only of that
which they invent themselves, and each time we try to teach
them something too quickly, we keep them from reinventing it
themselves.
this development too much". confirms

Wolhwill and Lowe (1962)Piaget’s conclusions. tried to teach
kindergarten children that merely re—arranging a set of objects
does not alter the numerical value of the set. They had a group
of children count a set of objects before and after re-arrangement;
this was done many times.

Wohlwill and Lowe came up with thPconclusion that
experience with concepts . . is far more effective than
sheer practice per se. When asked whether children’s progress
can be accelerated by outside factors such as creative teaching
situations, Piaget replied, "It’s possible to accelerate, but
maximax acceleration is not desirable. There seems to be an
optimal time.

3. J "Experimental Analysis of the 
Child Development, 33, (1962).

Wohlwill J.F., Lowe, R.C., 
Conservation of IMumber", I 
pp. 153—169.

VJhat this optimal time is will surely depend
It upon each individual and on the subject matter.

Thus, there is no good reason to try to accelerate 
Mildr^ Almy (1967)^ 

3

necessary since the logical structure is reached only through
book^J Piaget

lfi2. Almy, M. Children's Thinking, (New York, Columbia 
University Teachers College Press, 1967) p.vi.
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that it is not

sequence*

but that

Some studies have shown

Stef-fe (1968)

1.

2-

danger of forcing the child into the next stage
- of development before he is ready. •'Stretching" children is
• better than "straining" them, they say.

stance was that it is possible through 
creative teaching styles, to accelerate children’s development.
His experiments have led to the conclusion

The children must
be biologically ready, just like-Piaget believes when he

-3.
■4.

says
that education is confined by the children's developmental 

2 , 3

achievement of specific concepts.
an

also agree

success in accelerating the

Professor Zaporozhets"" and Dr. Robinson 
that it is possible to speed up cognitive development, 
there is some

Paul Rosenbloom’s^

Robinson from the University of Washington.
L-P- — "The Effects of Selected 

the Ability of Kindergarten and 1st Grade
- ---------- ----I. ncpul u , No, 38,
IMadxson Wisconsin, The University.of Winsconsin, 1968)

possible to accelerate the pace very much.

Rosenbloom, P, Minnesota National Laboratory Evaluation 
SMSG., Grades 7 12, 5MSG Newsletter, No, 10,"'7Stanford,
-California, SMSG Publications, 1961 J. ^.12—26.
Professor A. Zaporozhets, from the Academy of Pedagogical 
Scxences of the U.S.S.R.
Dr., Halbert B
Harper E.H. and Steffe,
Experience on •* -- - -- 

Conserve Numerousness," Technical Report, f' 
" J The University.of Winsconsin, 1968) pp. 31-32.

In an experiment by Harper 
attempt to increase ability to conserve 

number in klndergaten and first grade children was made.
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Children were engaged in physical activities, manipulating
concrete materials, and using semiconcrete examples on the

The results of the study indicated a significantflannel board.

conserve
children•

A more recent research that clearly shows that
to

greater gains and
was the one reported by Leiderman

and Rosenthal — Hill,
tests used in this study on theirThey used exactly the same

Both the low and medium socio-*five year kindergarten children.
economic groups gained after one year*

While the middle groupschool year is crucial to point out.
made significant gains on three tests — ordering geometric
shapes, writing numerals and ordinal numbers, the low group

The

narrow the differences
socio-economic groups.

ged-n by the experimental group of kindergateners in ability to 
number but showed no apparent gain for the first grade

medium socio-economic groups
reported in more details in section 2-21.

garten but, although the medium group
end of the year, the differential pattern of gain over the

equivalent sets.
v/Aft that a structured mathematics program in kindergarten may 

in achievement of the lower and middle

a closing of the gap

s training in the kinder-

was still ahead at the

made significant gains in five tests — identification of shapes 

and numerals, counting buttons, counting pictured sets, and 

conclusion to be drawn from such results

proper training and guidance of pre-school children leads 

between the low and
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with 149 kindergarten children

and with 68 children 7—13

years
the children through practice to

Piaget.
In the case of the

egg-cup

A poor performance

came to a similar conclusion when he

learning effects and not the formation of a

1.

2.

ofquantity and substance — using glasses and beads as in
It showed that the constancy of number could be induced

by purposeful training with fair success.
practice in the glasses and beads experiment, there was a 

transfer to the similarly structured egg andrelatively strong
experiment with different quantities.

of the - in comparison different —

an understanding of conservation

Schmalohr (1964-66), 
between the ages of 3^ - 6 years 

from a school for backward children, attempted to bring

followed when there was a
from beads to plasticine - and the most important result was 
that the children had learnt not a logical operation but only

However, it was

Schmalohr, E. "The Possibilities and Limitations of an 
Early Advancement of the Cognitive Faculties", EDUCATION 
Vol.2 (1979) p.119. ,
Kohlberg, L. "Early Education, a Cognitive Developmental 
View," Child Development, (1968).

an idea of solution as related to specific tasks. 
2 

Kohlberg (1968)
had looked through the latest Americal work, and gave it as his .
opinion that training programs often produced only mechanical

stable concept of

only moderate in the case 
plasticine experiment with constant quantities.

slight alteration in the conditions -
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Concepts of constancy which have been reached byconstancy*
specific instruction do not have the structural characteristics

Even less than specific training does a generalof this kind.
formal schooling lead to the acquisition of the constancy

appears from a comparison of schooled end unschooled
children•

Influence on a speeding up of this development of
conservation concepts always appear where the methods of
instruction correspond to the principle of cognitive structure
and where the children’s thinking is stimulated by the

Experiences especiallyintroduction of conflicts and comparisons.
useful are those which link up with the activity of the children
in the transitional state between intuitive and operational
thinking e.g. considering two dimensions at the same time or

It is useful to learn manyin forming double classifications.
Itdistinct tasks, which produce the same thought structure.

is important to develop the peirception that different situations
have something to do with one another.

So i?esearch into the conservation concept makes it
clear that an ordinary general school program does not give

The attempt tosufficient stimulus for cognitive development.
speed up the process by training programs directed to definite

It is alsoends brings only limited and specific results.
thinking structure is not

strictly the result of maturation, but depends much more on a
broad basis of experience, which comes about as the result of

clear that the acquisition of a

concept, as

an interaction between the psychic structure and its
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environmen t •
famous statement that both

shocked and challenged the educational world that **
any subject can be taught effectively in some

intellectually honest form to any child at any stage of develop-
ment” seems to contradict the views of the writers mentioned in

However, Bruner does not feel that his statementthis section.
It has been

for determining when a

the

beginning to develop concepts and before he is capable of

1&2

3G4

is contradictory to Piaget’s developmental stages.
suggested that the principal difference between Bruner’s theory 
end that of Piaget is that they do not employ the same criteria 

child reaches a certain stage of develop-

Jerome Bruner’s [1S56)^

Bruner, J.S, Toward a Theory of l.nstruction. ^Cambridge 
Mass : Belkn^ Press, 196^

Cited by Povey and Hill.
Povey, R. and Hill, E. "Can Pre-school Children form 
Concepts?" Christ Church College, Canteburry, 
Educational Research, Vo. 17 (197^

ment. Bruner, it must be mentioned, classified Piaget as "un- 
questionally the most impressive figure in the field of cognitive 

2 development”.
2.2 An outline of researches showing concepts possessed by children 

in western countries  
According to various Piagetian interpreters e.g.

Beard, (1969)'^ and Stones (1966)’ children are not capable of 
forming "true concepts” during the pre-school stage. Describing

•pre—conceptual’ phase of development {2—4) years, Stones, 
for example, states that this is the phase where ’the child is
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distinguishing between the specific concepts relating to an
individual object and the generic concepts relating to a class

He gives as a common example of this 'the tendencyof objects*.
of children of this age to call men generally "daddy”. Similarly,
Beard claims that children's verbal concepts in the pre—conceptual

Povey and Hill (1975) in their article on "Can Pre-
School children form concepts” list a number of comments
selected from papers by B. Ed. and Teacher's Certificate
students from different colleges on children end ccncep’ts. They have
been read in answers of quite able students to questions on
Piagetian researches.
These include:
Conceptscan only be acquired from 4 years onwards.

dog and any man is "daddy".
Not until the age of four or five will the child

distinguish between the characteristics which mark "dog" and
those which mark other animals. No distinction between generic

Little point in teaching other than play.and specific terms.
These extracts are fairly typical examples of a widely held
belief that children at the pre-school level ore not capable
of forming 'true concepts' ^d, in particular, that they
cahnot form generic concepts.

Povey, R. and Hill, E.(1975) Ibid.1.

phase 'lack the generality of true concepts'.
1

Pre—conceptual (2-^) years where everything on four legs is a



claim
that normally children have been discriminating, abstracting and

generalizing about environmental data from infancy and that by

also claims quite explicity thatconcepts"«
pre—school children are capable of forming hierarchical concepts
involving class inclusion. From straightforward observation of

children’s behaviour, most parents would probably attest that

children between the ages of 2 and 4 tend to have a fairly

These are specific concepts certainly and do not
involve logical inclusion but they are nevertheless ’true concepts’.

Parents and nursery teachers may well wonder at
Piaget’s assertion that children in the pre-school stage

understanding of some generic concepts

involving class inclusion, when they find their children
•clothes’

appropriate manner and responding appropriately to the adult’s
us of such terms•

years

Teachers of nursery school can seriously
underestimate the capabilities of children in their school.

1. Russel, Ginn. 1956)D.H.
2.

are incapable of forming ’true concepts’ is immensely 

misleading•

Welch, L. — 'A Preliminary Investigation of gome 
Aspects of the Hierarchical Dsvelopment of Concepts’s," 
J-. Gen. Pschol., 22, (1940), pp.359-378.

are not admitted to an

Children’s Thinking. (London :

Such statements that children between the ages of 2—4

using generic terms such as and ’food’ in an

’dog’ etc.

the age of 3 or 4 years a child "knows literally hundreds of 
Welch (1940)

Other writers, however, such as Russel (1956)^

secure grasp of concepts such as ’cups’, ’spoon’, ’ball’, ’cat’,
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Other studies, like the present one, begin with the
assumption that pre-school children possess concepts and then
go ahead and find out which concepts they possess •

2.21

This is the interim report on kindergarten year
results carried out in 1966 as part of a foui>-year longitudinal
study of mathematical learning in the primary grades in Stanford,
Califqpia, U.S.A. This report is of particular interest in that
the tests used in the present study are exactly the same as

Although the primarythose used in the study under review.
purposes of that study was to assess children's progress in
learning particular mathematical ideas during the beginning
years9 it nevertheless, shows mathematical concepts possessed

The initial test battery was given inby pre—school children.
Xt was plannedSeptember, 1966, and is referred to as K—01.

as an evaluation of readiness for learning mathematical concepts.
K—02, given in May, 1967, was planned to assess gain over the
school year in the kindergarten.

1.

Research on Kindergarten children reported by Leiderman and 
Rosenthal — Hill^

Gloria F, Leiderman and'Irene Rosenthal — Hill : The 
Elementary mathematics study, "An Interim Report on 
Kindergarten Year Results School Mathematics Study 
Group (smsg), Cedar Hall, Stanford University, Stanford, 
California, May, 1968.
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Description of the Sample and Research Design;(a)
A sample of* 2,022 five year old children entering

(
kindergarten was drawn from selected schools of two large

The schools selected drew on residential areaspities.
which could readily be defined as either lower or middle

Within one city, four cells were formed,income groups.
and two from middle totwo each from lower income areas

In the second city, three cells were
omitting one middle income cell.formed,

(b) Description of the Tests;
The tests were separated into tests identified as

Measurement*'.
The major criterion fortwo are clearly not disjoint sets.

calling a specific task a measure of cognitive process was
that in addition to being a learned relationship or undei>-
stending, its presence indicated a certain level of cogni­
tive development.

(c3 . Cognitive Process Measures;
Several tasks within the K-01 and K-02 inventories

These werewere used as indices of cognitive process.
(patching, naming and identifying of colours and geometric
shapes; classifying and ordering geometric shapes, vocabu­
lary; Visual Memory;Conservation.

td) Mathematics Achievement Measures;

These included counting objects and members of a

given set, forming equivalent sets, numeral writing and

identification, and ordinal number.

higher in come are as•

This separation was somewhat arbitrary; the
•Cognitive Process Variables" and "Mathematics Achievement
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(e) Tests administration
Both K—01 and K-02 were individually administered

Test administrators were carefully choseninventories.
for each battery from graduate students and primary
teachers with course work or experience in psychological

(f)

the colour with theend 4.2^ made an error on green.
highest frequency of error.
Matching of geometric shapes was also very good. The
circle and triangle were considerably easier for the

children to match than were the square and the reo-

Only 2% tested madetangle.
made errors on

Thus, most children in this group had the
perceptual development necessary to disriminate

Naming ofcolours and simple geometric shapes.
colours ws^ clssrly more difficult than matching.

testing plus experience in working with younger children.
1966 testing - the K-01 Test

circles while 8% children tested 
squares, the most difficult shape.

Results on September, 
Batteries;

an error on matching

only 1.5% children made an

(i) Cognitive Process Measures;
Matching of colour performance was very good.

error in matching yellow

Approximately 4 of the children were unable to name 
"green” or"Blue", the most difficult as judged by the 
number of errors made. " Black", "red" and "orange" 
were considerably better named by between 83 — B35& of
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the children. Naming of geometric shapes was also
more difficult than matching.

name a square
shape.

Identifying of geometric shapes was better done
About 75% of the children couldthan naming them. correctly

identify a circle, 60% a square 50%
less than 33% a rectangle.
Classifying and ordering

Approximately 32% of the children were able to order
the shapes from among other shapes. When asked to sort
both shape and colour fe,g, triangles and

a set.

Vocabulary;

tallest

approximately 30% correct. However, another comparative

red), only 43%

Unfortunately no figures 
were given to show the performance level.

e.g, more circles or blue rectang- 
large set of shapes.

Identifying of colours was known by between 83—83% of the 
children,

43.6% could correctly call
"circle” and 41.6% could

a triangular shape and

the children were able to do this correctly.

a circular shape a

les, within a

The most difficult items of the classifying and 
ordering tests were those of the type requiring comparison 
of two subsets of

expression, "more than” was correctly defined by 80% of 
the children.

words and phrases included were the expressions "as many as", 
with 48% of the children correct, and "fewer than", with

Performance on many of the words was excellent. More 
than 90% of the children were able to manipulate the blocks 
to show their understanding of such words as behind, 

-inside, on and top. The most difficult of the twenty
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Visual Memory;
Betweem 78% and 96% of the children were able to

name the removed object either through recall or recogni­
tion.

(ii) Mathematics Achievement Measures;
More than 5 of the children were able toCounting;

The
counting of objects was somewhat simpler than counting
drawings on
arrangement was patterned rather than being randomly
placed• The following table explains this more clearly.

Number asked Pictures
3 64.3
4 64.8 71.5
5 61.5 58.7
6 52.7 43.1
7 44.9 47.4
6 44.2 38.4
9 37.0 30.5

Writing numerals;
Of the 61.5% who attempted to form the numeral ”3”,

less then were able to do it correctly.

Percentage of Children able to count 
correctly 

Buttons

Table 2 ; Results for the Total Sample on Count Objects and 
Pictured Sets ; September, 1966 testing.

count out 3, 4 or 5 buttons, also 4 or 5 pictures.

a card except for 4 and 7 pictures whose
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Ordinal Numbers
The results showed that these children had little under­

standing of the concept of ordinality at the beginning of the
Only I29& were able to place a marblekindergarten year.

correctly in the fifth truck.
This study was better reported than many of the others

An item analysis, however, of the wholethat were available.
study would have been useful for comparison purposes with the

1

Dutton (1963) reported
kindergarten children in Los Angeles, California. Although the
Metropolitan Readiness Tests used were devised to measure
kindergarteners* traits and achievements that contribute to

nevertheless,their readiness for first grade instruction it
shows the mathematical concepts possessed by pre-school
children.
(a)

entrance to kindergarten and then a post—test after one
year in. .school.

(b) Test administration:
The tests were administered by regular kindergarten

teachers.

1.

The Sample;
A sample of 236 children was given a pre-test at the

•’Growth in Number Readiness in 
University of California, 
The Arithmetic Teacher,

Wilbur H. Dutton.
Kindergarten Children".
Los Angeles, California.
May, 1963.

a research carried out among

present study.
2.22 An outline of research reported by Wilbur H. Dutton (1963)
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(c) The Test:
The test included number vocabulary, counting, ordinal

simple problems, writing numerals, interpreting number
symbols, meaning of number terms, meaning of fractional
parts, recognition of forms and telling time.

(d) The findings;
The findings of this test showed that kindergarten

children come to school with wide and varied back—grounds
At least one third of each enteringin number experiences.

class is mature enough and ready for systematic work
involving the use of counting, enumerating, grouping.
producing numerals and extending other mathematical
concepts of size, shape, form and measurement.

rather small compared toThis study’s sample was
The research design is not fully laidLeiderman’s study.

The test administration procedure is absent allout*
The test and the findings are too summarizedtogether.

to be of great

Bjonerud (i960J reported specific number concepts possessed
by the pre-school children .at the time of kindergarten
entrance.

1.

use but the conclusion is important in that

numbers, recognition of written numerals, use of numbers in

it shows some concepts possessed by pre—school children.
2.23 An outline of research reported by Bjonerud (1960]^

Bjonerud, C.E. "Arithmetic Concepts Possessed by Pre- 
School Children". The Arithmetic Teacher VII, Nov. 1960 
p.347 -350.
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(a) The Sample;

To find out what number concepts a five year old
possessed, a study was made of the Arithmetic concepts
possessed by 100 beginning kindergarten children in the
Livonia, Michigan, public schools in the fall of 1957,
The study was repeated again in February 1960, with 27

State College in San Francisco,of San Francisco

California,
(b) The Tests;

Two tests were dnveloped to aid in securing the needed
The first test was an individual oral interviewdata.

Number knowledges tested included:ccntaining 57 responses.
abstract counting by ones and twos, number sequence, ordinal
numbers, identification of number symbols, recognition of
number quantities, ability to name and recognize common
instruments of measurement, and recognition of coins in

The second test was written—picture—
Arithmetical concepts that couldtest containing 45 responses.

. be presented clearly in picture form were selected.
premeasurement understandings, such as,

Recognition ofinside, beside, nearest and farthest.

Other parts of the test included counting lesstested.
than ten items and recognizing the written symbol for the

These included
I

largest, smallest, tallest, shortest,longest, under.

pupils, 
children in the demonstration school on the Campus

the monetary system.

an entire mid-year class of beginning kindergarten

simple geometric figures, such as circle and square, was
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total; reading the number words to ten and recognizing
their written symbol, fractional parts of a whole,
simple addition and subtraction combinations in oral

written symbol.
that each item and picture were oneswas made to see

familiar to five year olds.
(c) The Findings;

Considerable variance in ability to doCounting skills;
evidenced, but every child displayedrote counting by one was

5 children, 4 ofsome
to 100.

mately 25% exhibited
marked similarity between thetic skill. There was a

children to do rational counting by one andability of the
The mean for the group was 19. Fewrote counting by one.

of numbers by one.
aunderstood a sequence

numbers less than 10 was used.sequence of even

At least

end fourth.

problem situations and to recognize the result in the
In all these tests, considerable effort

whom were boys could count up
children were unable to do rote counting by 10, but approxi-

other than the sequence
of odd numbers, 20% succeeded when

children displayed an understanding of number consequences
Less than 10%

Ordinal numbers;
Approximately 95%* understood the ordinal number first, 

while slightly more than 75% knew middle and last.
knowledge of the ordinal numbers second50% displayed a

some ability to perform this arithme-

facility in this number knowledge.
The majority of the
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Number selection skills;
These children were able to recognise a quantity of

Some were ableitems numbering less than 4 immediately*
to recognize more than four items, but less than 9 items.

less.

In

flashed.
flashed, the percentage of children responding accurately

Premeasurement Concepts;

possess a

premeasurement concepts as was evident in this test.

About 50% recognized situations describing thefarthest.
When asked toterms shortest.

the calendar while

meter.

estimate was evidenced.
recognized two items when flashed, but this percentage 
dropped quite drastically after four items had been

When a items, the maximum number used was

A large percentage of beginning kindergarten children 
high degree of understanding of terms describing

Ability to estimate;
situations where flash cards with a variety of

Approximately 80% or more of the children responded accura­
tely to situations requiring an understanding of largest.

few, underneath and some.
I instruments used in measurement, 89% wererecognize common

able to name the clock, 51% could name

was 21%.

smallest,

All the children were able to select quantities of 3 or

pictured items were used, some enlightening ability to 
92% of the children immediately

could name the yardstick, foot (ruler), scale and thermo-

tallest, most, inside, beside, closest and
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Many didn’t have ideas an whatthought this was too much.
to do with it except pley with it.

Square.
Fraction al concepts;

item divided into thirds, 68%

nized of a group of items.

The pre—measurementincluded in the present study.

section.
included in the number section in this study.
tion

the circle and square .are given.
The actual test used

to compare the
the many percentagesgiven.

1

Addition and subtraction concepts;
90% successfully solved addition combinations while 

7^ successfully solved subtraction combinations.
This research consists of many mathematical concepts also

of geometric figures is also included in the classifi­
cation tasks in the present study but only the results of

There is no indication as

concepts are included in the present study*
while the counting skills and ordinal numbers are

The recogni—

s vocabulary

Recognition of geometric figures;
91% recognised the circle while 76% recognised a

item, 89% could recognize an 
responded accurately to of an item while only 33% recog—

Money;
When given different coins to be recognised, some

50% of the children were able to recognize J of one

to the other geometric figures used.
end an item analysis were not available but it is possible 

performance with the present study through
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2.24
Povey and Hill reported ’specific* and ’generic* concepts

possessed by children between the ages of two years four months
and four years, ten months.
(a) The Sample; The sample was drawn from fifty—six British

children in the ’pre—conceptual* age range (viz. 2—4 years)
32 were boys and 24 of them were girls. The youngest

The mean chronological age wasfour years and ten months.
These children were attending a play3 years and 9 months.

group which drew upon
sentation from the different socio-economic groupings.
Using the father’s occupation as the criterion indicating
the socio-economic level, three groups were identified.
14 children (25^ of the total sample) were drawn from
Group 1 made of Professional/Managerial fathers. 23
children (S0% of total sample were drawn from Group 11
made of Clerical/skilled Manual fathers. 14 children
were also drawn from Group 111 made of semi and unskilled
manual fathers.

(b) The Tests:
All children were given sets of test items, the

Peabody Picture Vocabulary Test (PPVT) and the Hill and
Povey Concept Acquisition Tests (hAPCAT), In addition 29

f19751 Tbid.1.

child was two years, four months and the oldest child was

a catchment area having a good repre—

An outline of research reported by Povey anO Hill (1975)^

Povey, R» and Hill, E.,
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”egg»,

pictures which depicted

Every child took part in two testing sessions. On the
first occasion the children were given the HAPCAT items and
on the second, the.PPVT. These test sessions were spaced
one week apart.

Individual basis by the two authors during the normal play
group sessions.

a normal The HAPCAT items in relation to thecurve.

specific and generic concepts showed a,clear increase in

capacity for correct identification with age.

2x2 test of association.

questions four weeks after the first test session.
(d) Results;

a certain concept (e.g. ’food] from 
amongst a number of •distractors•,

fc) Test procedure;

pares with under four years of age] and accurate test per— 

formancB P<0.001 on a X

In addition to this basic test programme 
they were able to test 29 children on the Piagetian

All the testing was carried out on an

The PPVT scores resembled very closely to the pattern 
on standardised scores in the test manual - which resemble

Comparing 
the ages of children giving correct responses on both tests 
for at least one of the‘concepts one finds a highly signifi­
cant relationship between age (four years and over as cone­

children were given some of the Piagetian test questions 
(Piaget and Inhelder, 1964).

To assess the child’s grasp of specific concepts he 
was asked to identify pictures of various objects e.g, 
•girl*, ’spoon’]; and to assess the degree to which a child 

had acquired a generic concept he was asked to select the
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2.3 An outline of findings of research studies done on the four rn.nin
tasks chosen for the present study.
(a) Classification:

mathematics• suggests that since classifi­
cation serves as a basis for the development of mathematical

v/onders whether "it might be

series of exercises in manipulating, classifying and ordei^-
ing objects in ways that highlight basic operations of

serial order­
ing and the like Such an early science and mathe­
matics pre—curriculum might go a long way toward 

the kind of intuitive and inductive underscandir;g that

and science”. More recently, Copeland (1974) has observed

abeisis, psychologically

speaking, for the development of both logical and mathema­
tical concepts. New Mathematics is characterised by use of
sets. The logical conclusion of sorting and classifying is

1.

2. J..

(1974) Ibid, .p.51.Copeland, R.W.3.

concepts, 

to children.

Eshiwani, G.S.
School Children,”

Classification is a very important concept in beginning 
Eshiwani (1974)^

that classification serves as

could give embodiment later in formal courses in mathematics
3

interesting to devote the first two years of school to a

it should be the first mathematical idea taught 
Bruner (1963)^

logical addition, multiplication, inclusion,

**The Teaching of Mathematics to Primary 
' Article.fNov. 2Dth, 1974)p.l.

Bruner, J., Process of Education , (camoridge, Mass 
Harvard Univ.’, Press, 1963}/P.4b.
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2.5.
Number:

2 suggests that the construction

advent of number concept

verbal use of the names of numbers has little connection with
numerical operations as such.

’•conserve”
quantity.

seriation, respectively-

. were all alike
common cJess.

two, three
etc. This is ordination. For Piaget, number ”is at the same

the units of which it

are

1. Frobisher, B. & Gloyn, 1975, IbidS.,

-2.

3 Ibid.

On number, Piaget (1952) 
of number involves

The number concept involves both cardinai^ion and 
ordination both which are aspects of classification and

According to Piaget, a true concept 
of number evolves only after the child has began to

a synthesis of classification and seriation.
Piaget suggests that earlier than the

Classification and number have been found in 
to be age dependent.

In the process of discovering their cardinal 
by enumeratior., one has to order the objects — one.

Piaget J., 1952, Ibid, p.184.

time a class and an asymmetrical relation,

is being composed being simultaneously added because they 
equivalent,

3another •
and seriated because they are different from one •

If one enumerates a set of objects and 
therereby arrives at its cardinal number value (there ten 
objects here), one is in effect treating the objects as if they 

, just as one would do if one assigned them to a

the children may be taught to count, but experiments reveal that the

many studies,
More literature on age differences on 

these two variables is described in section.

sets, says Frobisher and Gloyn (1975)^.
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Vocabulary;

Since the present study is carried out in a foreign
language, and since one of the main tasks in the study is
vocabulary, it seems necessary to mention some of the studies
done on language. Most studies mentioned in the literature show

cognitive development and
the significance of the mother tongue.

In Kenya, like in many ex—colonial countries of Africa,
many children are made to leam in

In their study in Nigeria, Fafunwa and Bliss
found that children whose language was Yoruba but forced

to study in English were able to recall better in their mother
tongue Yoruba.

likely to benefit more cognitively, socially, culturally and
linguistically through the use of the mother tongue as the
language of instruction throughout the primary school course and
thus bridge the gap between home and school Such an

The use of the mother tongue

the UNESCO Conference of 1953 and in the International Labour
Report in 1972. The mother tongue is "psychologically the
system of meaningful signs that in his mind works automatically
for expression and understanding •.. . Educationally, he

r.

2.

education will yield greater surrender value to the child and
2his society".

a language other than their-

was further emphasised in

the influence of a foreign language on

Fafunwa, A.B. & Bliss, E. "The Effect of Bilingualism 
on the Abstract and Concrete Thinking of Yoruba 
Children’’ University of Ife, 1967 (nimeo.)
Ibid.

This led to the assumption that, "a child is

mother tongue.
(1973)^
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medium”. among the Kpelle □f Liberia
found out that many school children will parrot a great deal of
mathematical material in English which they do not comprehend
or which they cannot apply to specific situations - so that their

knowledge is not functional. This use of
disturbs the child’s cognitive equilibrium and this abnormal

situation tends to retard the cognitive process in terms of the
anticipated outcomes of the western form of education.
Visual Memory;

One of the few psychological investigations of memory
among African tribal people

Having

set out to find out when this pheno­
menal memory manifested itself. First he asked a young boy to
carry a message to someone else in the village and found that
recall was good• Then he tested a cattle herder’s memory for

series of transactions involving cattle sold the year uofore.a

In this case,

menally accurate. More recently, Gay and Cole [1974} interested

1.

2.

3.
4.

was carried out by Bartlett [1932}^

heard of the ’’marvelous word-perfect” memory of the Swazi from 
his childhood up, Bartlett

Bartlett found that the herder’s memory pheno- 
\4

learns more quickly through it than through an unfamiliar 
Gay and Cole [1967}^

Gay J. and Cole M. The New Mathematics and an Cid Culture , 
Study of learning among the Kpell^’of Liberian’^.V. Holt, 
Rinehart and Winston, 1967J7 —-
Bartlett, F^C.j Remembering,(London :Cam.bridge University 
Press, 1932)•

and is reported in his famous monograph, ’Remembering’.

Ibid p.248.
Cole, M. & Gay.J. ’’Culture and tomcir/w American /Anthro­
pologist Vol.74. No.5,. (Oct. 1974).

a foreign language
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themselves in the .area of memory when they found that the

traditional habit of memorizing things impeded the education of

interior of Liberia.

they maintained that primitives manifested a decided distaste for
reasoning, for what logicians call the ’discursive operations
of thought’• At the same time they have remarked that this distaste
did not arise out of any radical incapability or any inherent defect
in their understanding, but was rather to be accounted for by their
general methods of thought- memory and culture are related.Hence,
While the westerners complain of the African’s essentially mystic
prelogical mentality, the African finds it odd that a westerner

recounts the displeasure and consternation of her
Nigerian hosts when she was unable to learn the names of local

plants which every six year old in the village had long since
committed to memory'.

examined pre-school children’s
memory of words and pictures using a recognition-memory task in
the U.S.A. The results indicated that pictures were better
retained than words. Some older children (3rd, 6th and Sth grades]
were tested in visual and oral memory tests of 2 analogous lists of

memory tests. A 4x3x2x2 factorial design which was used in
cnalysing the results showed that the visual modality -Ji 11

was more effectivs than ths auditory. Age was a

Beacon Press, 1965)•1.
2.
3. Corsini, D.A. Jacobus, K.A. and Leonard, S-D-

“Recognition Memory of Pre-School Children for Pictures and 
Words”. Psychonomic Sciioncs, 16, (1969), pp.192 - 193.

tribal children in the western oriented government schools in the 
Like other observers e.g. Levy-Bruhl (1966)^

Primitive Mentality.(New Yorks
Bowen, E.5., L954, Return to Laughter,(New York: Doubleday, 19S4)p.lSe

’a
Corsini et al (1969)

adult would fail to memorise things that an African child does, 
p

Bowen (1964)

•words, numbers, and letters from Choynowsky’s and Meili’s picture

Bruhl, L.
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highly significant factor in relation to ability. Girls showed
better retention than boys (p .05] and interstimulus diffe-r
rencBs were marked
upon the nature of stimulus used. Interesting results in recall
and recognition are expected among pre-school Kenyan Children in
Nairobi.

2.4

Many researches done in Western countries show differences
in cognitive development of children from different socio—econo­

In the present study, one of the purposes of themic status•

study is to find out whether differences occur in the comprehen­
sion of mathematical concepts between children from the three
categories of pre-schools — high cost, medium cost and low cost.

The stratification of the experiences which children take

Kohn
indicates that social class refers to more than educa-

tional level. or occupation, or any number of correlated
variablee;. Social class relates the interplay of all possible
variables which create different basic conditions of life at
different levels of the social order. Members of different

suffering] different
conditions of life, see the world differently — to develop

different conceptions of social reality, different aspirations,
hopes and fears, and different ideas of the desirable. These
outlooks have an adverse effect on the children of the lower
classes before school entry.

1.

social classes, by virtue of enjoying (or

An outline of findings of research studies on differences 
between socio-economic groups.

Kohn, M.L. ’’Social Class and Parent—Child R elationships" American Jn, of Sociology LXIX, (jan. 1963)-

to school is often referred to in terms of social class. 
fl963]^

, suggesting that retention is very dependent
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(Lynd end Lynd, 1929)’’Middletown”written on this issue.

upon
in. the late forties all dealt with this

Proposals for doing something special for the lowerissue.
class school child were not lacking. But these proposals were

The dilemma was, theremedial rather than preventive.

significance of the impact of early experience when the child
not only acquired a characteristic set of value, language. and

fund of information but he literally learns .to learn. The tools

he acquires for meeting the problems he will face in school are
different from those that the middle class chi’ld acquires.

The study by Lynds showed a cognitive deficit in lower
Other studies emphasising on theclass children.over upper

effect of environment on learning to learn include:

,(New York :1^

Who shall b&.“2.

3. A. Social Class Influence upon Learning (Cambridge, 
Mass : Harvard University Press, 1946 J*
Davis,

Lynd, R.S. and Lynd, H.M. Middletown . 
Harcourt, Brace and World, Inc., 1929) -

In the Western countries, much literature has been
1

Warner, W. Haringhurst, H.J. and M-B. Lceb. 
E-ducated (New York : Harper & Row, 1944) j

in the early forties, ’’Social Class Influences 
2 Learning (Davis, 1948)

in the late twenties, "Who shall Be Educated" (Warner et al, 
21944)
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found a systematic relationship between .

found a
significant relationship between the reading readiness of first

found a similar relationship between the arithmetic
concepts of kindergarten children and the socio—econorTiic status

and his colleagues (1964) have gone a step further in specific

city and shown that not only are there differences in cognitive
performance between social—class and race groups but with the

"particular level of cognitive performance reflects'groups,
5certain specific environmental characteristics 5 "Hess (1964) has

shown the same relationship for the acquisiticn of language and
the nature of the mother/child interaction. Cn short, numerous
studies attest to the view that the development of both general
and specific cognitive abilities - the abilities required for

success in school — is determined in many critical v/ays by the
•aved-lability of relevant experiences .in the pre—school environment.

1,

2.

3.

4,

S,

grade children and the "verbal environment" at home; Montague 
(1964)^

Irwin (1948)^

mastery of speech sounds in infants 1 to 30 months of age and 
. the occupational status of the family; Milner (1951)^

of their families; and in a notable series of studies, Deutsch 
4

Irwin, D-C- "In fant Speech: the Effect of Family Ccrupational 
Status and of Age on Use of Sound Types." .J. 5p. H. Disord..
13, (1948) pp-224-226.
Milner, "A Study of The Relationship Eetween Reading Readiness 
in Grade One School Children and Patterns of Parent — Child 
Interactions” Child Dev.,22, (1951), pp.95—122.
Montague, D.O. "Arithmetic Concepts of Kindergarten Children 
in Contrasting Socio-Economic areas," Elem. Sch.J. 64, 
(1964), pp.393-397.
Deutsch, "Facilitating Development in the Pre-School Child 
Social and Psychological Perspectives, Merrill-Palmer Quart.10, 
(July, 1964)pp.249-263.
Hess, R."Education and Rehabilitation: Future of theWelfare 
Class." J. Marriage and the family,26, No.(1954).pp.422—429.
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2.41 A local study on different categories of pre-schools

The only local project that was available was

which was administered in February, 1975, by the Pre-school
Unfortunately the results of the postEducation Project, K.l.E.

A standardised test for early childhoodtest were not available.
education in Jamaica called the Cadwell Pre-school inventory was

Although it is not culture free, it "permits educators togiven.
highlight the degree of disadvantage which a child from a depri­
ved background has at the time of his entering school in order

It was also found

easy
environment.

The Sample;
A sample of 113 children whose ages ranged between 4 years,

This sample was10 months and 5 years, 8 months was tested.
drawn from low cost and high cost day care centres served by the
Pre-school project, day care centres not served by the project,
Harambee (self-help) day nursery and pre-schools attached to
primary schools served by the project.

The Instrument;
The test was made up of four subtests each measuring some

different aspects of the curriculum, namely: Perscnal —social
responsiveness, involving the child’s knowledge of his personal
world as represented by his name, where he lives, parts of his

adult

show me your neck etc.with appropriate actions, e.g.

to help eliminate any observed deficits."
to change and adapt some of the items to suit the local

a pre-test

body and ability to respond to verbal instructions by an
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Associative vocabulary, including types of" behaviour demonstr&-
ting awareness of* word meanings and verbal concepts e.g. which
jar has most water?

Which way does water come out of a tap?

Concept — Activation ~ numerical, involving responses to ordinal
and numerical concepts e.g.

How many eyes do you have?

How many wheels does a car have?

Concept activation ~ sensory, involving reactions to such

size, shape and motion e.g.
(red crayon shown)What colour is this?

Which is heavier a spoon or a feather?
Language of instruction

The testers were free to use any language that the child
understood. Languages used were English, Kiswahili and Vernacu­
lars. The test was translated into Kiswahili but not into the

Procedure

one would ask the

Results

showing each child's overall performance to verify the consistency
of differences between means.

vernaculars so

attributes as form, colour,

An analysis of variance was used on the total scores

All children were tested individually by two trainees 
under the supervision of the Project staff,

question while the other would record the response.

that the depth of probing for the right answers 
in the vernaculars was not controlled for.
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No significant differences were found between the different
types of day care centres - low cost, high cost served or not

served by the project, pre-schools or harambee day nurseries.
No significant differences were found between the sexes•

CcHiihient on above study

An item analysis would have shown the level of comprehension

of tlie various .concepts and would have been useful for comparison

purpfH.'’s with the present study.

The .fact that the tost directions were not written out in

scricu-3 differences in the depth of probing by the testers. This

on performance by kindergarten

chi’Jdren of idiffsirent socio-economic status.

Thrj Sample;

Montague administered checks to 51 low and 31 high socio­
economic status kindergarten children.
The Tost:

A test on numeration, quantitative relationships, symbol
recognition, social usage, end problem solving.
Tho findings;

Ml? found a significant difference between the social

classes with low socio-economic children gaining poor scores

on the concept checks.

D.O. Montague, 1964, Ibid.1.

the X'OiTiaculars used and were, therefore, not uniform can cause

can influence the results considerably.

^•*^2 Rep<'*T't by Montopue (1964)^
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This report gives no details of the research design which

in performance of the test between the high and low socio­
economic children.

2.43 on Nigerian children from different
groups.
The Sample

Abiola in his study of 1—5 year olds compaired two groups
of children selected randomly, matched for age, sex and location
in a Yoruba township. One group was from a traditional Nigerian
community, called OJE, and the other from an elite or western—

. oriented group.

The Test:
The materials consisted of

observed behaviour schedule regarding the situation/motor, langu—

location,

ment derived from Gessel and Merill—Palmer scales;
verbal test on words and work groups; identification and simple
characteristics of objects and their functional descriptions,

names of parts of the body, counting and identification of

numerical character of objects.

1.
p-44

a perceptual/

a conceptual

an interview schedule regarding

age, social and emotional behaviour of the children; 
I

motor test utilizing local adaptations of materials on
form and spatial characteristics of objects in children’s environ—

' The Intelligent Behaviour of Nigerim 
African Education Press, Ibadan, 1966J,

A study by Abiola (19661^

the effective environment and habit patterns of the children; an

is a serious shortcoming, but it shows that differences occur

Abiola, E.Tj
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The Findings
Abiola found that the elite group of children were superior

to OJE group of children on perceptual and conceptual tests.
Factors mentioned in the literature that could cause these2.44
differences between socio-economic groups.

These differences in performance bet<.veen socio-economic

with the-low socio-economic group proving inferior eachgroups,
are

does acknow­
stimulant when heledge the significance of environment

the ages at which different children reach’’Naturally,. says:
In some social environments the stagesthe stages mav vary.

are accelerated, whereas in others they are more or less syste-
The differential development shows thatraatically retarded.

question of the maturation of the

nervous system but they are dependent upon interactions with
the social environment and with experience in general. The

observed that the traditional child rearing
practices among Africans do not aid the cognitive learning

(1963]. Ibid.X. Piaget, J-

2.

Differences between socio-economic groups related to rearing 
practices.

stages are not purely a

time, are linked with the role of experience that has not been 
adequately assessed by Piaget (1963) although he

as a

pMacauley (1972]

Mecaulsy, J.I., Wntherhood and Child Care,( Ethiope 
Publishing Corporation, Benin City, 1972], p-144.

order, however, remains constant”.

process of the African child when he enters the Western oriented
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school environment and the habits between home and school confuses

2 in their own studies reached
similar conclusions on child rearing practices both in Northern
and Southern Nigeria and their effect on the formal education

of the child.
describes a study

comparing the play of Israeli nursery—school children from middle
She reports, ”Dur observa-and high socio-cultural back—grounds.

tions indicate the culturally deprived children aged from 3-7
years in spite of their development in the language learning
process do not develop the ability to engage in symbol play".

make—The ’advantaged’ children’s parents were found to join the
believe games of their children and even to play, while the

parents of the ’disadvantaged’ children did not join their
Sutton—Smith haschildren’s games

pointed out that "Smilansky’s findings contribute considerably

1.
6,

Smilansky, S. — referred to by Fjellm.an (1971)3.

or teach them how to play.

sured by western instrument.
Uka (1966)^ and Hake (1972J

2
In Symbol play, Sara Smilansky (1968)

the child initially and possibly retards his ’progress’ as mea-

Uka, N. ’’Growing Up in Nigerian Culture,’ pccasional PanR-r No- 
institute of Education, University of Ibadan, 11966Jp.llO.

2, Hake, J.M. Onild-Refirina Practices in Northern Mi peri 
(ibadan. University Press, 1972), p.l42.
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negro mothers and
their four year old children, tested how the mothers taught
their children to sort toys. "While love and affection were
found to be the same for all groups,

IS

Other children started with depriva-
major handicap in their exploration of the

environment”.
2.45

The aim of the study was to attempt to find out the extent
to which the pattern of the early classificatory behaviour
described by Inhelder and Piaget {1964J was observable among

A total of 128 children were included in the study. Their
ages ranged from about 3 years to about 6 yegrp, Of the total

recruited from private Nursery
schools in various part of the city. The private nurseries char-.

1.

2.
!

I

IIII

1
i

A Study on Zambian Children of two different sccio-economic 
groups by M.D. Okonji.^ “

with groups composed of middle class, 
upper working class and lower working class

tion giving them a

El’Konin, D, Symbolies and its Functions in the Flay of 
Children in R. Herron and 8. Sulton-Smith (eds], "Child’s 
Play,"(New York, John Wiley and Sons 197^.

Hess, R.D., Shipman, V, and Jackson, D. Early experience 
and the socialization of cognitive modes in children”.
Child Development, '(Dec. 1S65J<

3, Okonji, M.O. The Development of Logical Thinkinn io Pre­
school Zambian Children: Classificationf 

Tusaka, University~Dr Zambia, H;D.R.U., 1972

African children of two different socio-economic background.

The Sample

teaching style was different, 
the upper class being superior in early cognitive relationship;
between mother and child.

•number, 41 boys and 30 girls were

. to the view of D. El ’Konin [1971/ that the member of the adult 

culture play a determining role in children’s play.
Hess et al [1965]^
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ged such high fees that only quite well off parents could afford
to send their children there.
Apparatus

The objects for sorting were 36 cut out pieces of plywood
in three different geometric shapes — circles, triangles and

Each shape was represented in two sizes (small andsquares•

large) and in three different colours (yellow, green and red).

Procedure
All the children were tested individually by experienced

The instructions were translatedfemale research assistants.
Sorting was donefrom English to the local tongue, Chinyanja.

under two conditions - free sorting and guided sorting, using

Results
•unclassifiable’ groupingsAmong nursery school children.

predominate with 50% or more of all groupings falling into this
The proportion of ’’unclassifiable groupings” dropped

The graphic
collections at all ages was very low.
children at ages 4 and 6 years sorted on the basis of colour
than any other criteria.

In the guided section, the results of the sorting done by
children did not indicate that the children were able to form

The best performance
appeared in the completion of the strings which suggested
sorting by colour.

one, two or three attributes - colour, size or shape.

classes even when provided with cues.

In free sorting, more

category.
sharply from 76.93% at age 3 to 27.78% at age 6.
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Discussion

No real dlF'f’eirences emerged between

any nursery
school experience• It might be that the precursors oF classiFi—

perFormance oF these acts were likely to be the same For the
children From those two dlFFerent social settings.

2.5 AN OUTLINE OF FINDINGS OF RESEARCH ON AGE DIFFERENCES
Jean Piaget is perhaps the person who has done most work
^i^^er'ences and stages oF intellectual development. He identi—

The Sensorimotor stage — From birth to about 18 months.

years•

1.

nursery school experience and those who 
live in a relatively poorer environment without

The overall pattern oF results did agive with Piaget’s 

general view that children were not able to Ftvm classes until

manipulate the operations only when he 
is dealing with the properties oF the immediately present 
object world.

about the ages oF 7—8 years.
the children who had some

on age

Irihelder, B. 
in the Child;

Fies Four basic stages in the development oF mental structures: 

Ci)

ttere, the child can

and Piaget, J, The £arly growth oF Logic
_ ClassiFication end Seriation, Translated 

From the French by E.A, Lunzer and D, Papert. (Routledge 
and Kegan Paul, London. 1S64)

catory ability were the simple sensorimotor acts described by 
Inhelder and Piaget (19643The opportunities For the optimum

This is the pre—verbal, pre—symbolic period, 
Cii) J-he Pre-operational stage - From about 2 to 7 years, 

he calls the representational stage.
Ciii) T~he Stage oF Concrete operations — From 7 to 11
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(iv) The stage of formal operations — 11 years onwards.

manipulations of concrete objects, but now cover hypo­

theses and formal propositions.
Although Piaget sets down usual ages for each period,

He simplyhe does not assert that these are absolutely fixed.

states that the periods are ordered, that they will in all
Possibly more intel­

ligent children attain each stage at an earlier age than do

the less intelligent.
According to Piaget,

this study are in the pre—operational or representational
To be more precise, the 4 to 6 years old under studystage.

in the transitional stage where characteristics of theare
pre—operational stage progressively change towards those of the

A clear understanding of theseconcrete operations stage.
children, for this study, is important.

In this stage, because of symbolic functions and the
advent of language, it becomes possible for the child to in­
voke objects that are not present perceptually, to reconstruct

The child parti—of objects not present but distant in space.
cipates in symbolic play,, representing something by means of

something else.

imitation that takes place not in 'the presence of the original

The child at this stage is able,object but in its absence.

then, the children dealt with in

the past, or to make projects, plans for the future, to think

Now, the operations are no longer applied solely to

He is also capable of delayed imitations, an

cases succeed one another, as described.
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In answering the questions, the pre—operational child
shows a greater reliance on present perception than does the
operational child. The perception on which he relies tends to

be partial, it focuses on a single dimension of thethat is,

problem. Piaget came to this conclusion after doing many

experiments with continuous and discontinuous quantities,e.g.

the liquid and different sizes of glasses, bottles and glasses.

beads in jars, counters and matches arranged differently etc.

pondence, seriation, classification are all age dependent. Their

development of understanding follows three stages where the

child shows partial understanding and then later shows full
understanding.

that children must grasp the principle of conservation of
For

this happens at around 6^ to 7 years of age.the average child,

In seriation, children in the pre—operational stage are unable
to construct a series. When they are given a set of objects
to arrange in order of size, they begin at random and try to

1. Piaget, J.

quantity before they can develop the concept of number.

After many experiments, Piaget came to the conclusion

in short, "to span spatio-temporal distances much greater than 

before.

1962, p.124. Ibid.

child at first shows no understanding, in the next stage the

According to Piaget, conservation, one—to—one corres—
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oF serializing appears around age
In sorting,

The youngest
less than 5 years old, or geometric

They are unable to classiFy the
objects in accordance with some property, such as colour,
shape or size. In ClassiFication, the
child sorts

into categories, attribute

Class inclusion ability
a set oF catego­

ries • is concerned with

within larger

classification
is not acquired or 8 years oF age.

at theage,
evident.

given
Most beads werebrown.
more beadsor brown beads.

beads.

on the basis oF attribute 
soon distracted by the conFigurational 

aspects oF the Formation•

relationships within
The simplest operation 

objects according to their 
This is

Piaget says that the method oF sort­
ing used by children Follows

classiFying 
similarity and their diFFerence. 

accomplished by including subclasses 
and more inclusive

7 or 6 years•

He may begin to classiFy objects 
as asked, but he soon Forgets the 

deFining each of the classes

rearrange in order oF size only when very noticeable discrepan­
cies occur. The operation

such a

BeFore that 
pre-operational level, logical inclusion 

Piaget gave the experience of 

using some white

and begin to miss the shapes, 

operations relate to the child's 

to manipulate part—whole

an age progression.

a process that implies

According to Piaget, 

until around 7

wooden

brown

make more sort oF graphic
display oF the objects.

were
pre—operational child

and brown all wooden
The child

is not
a test he had 

beads.
I was asked whether there
The

general classes,
logical inclusion•

the First stage is when
a collection oF objects 

similarity, but is
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Piaget attributes this inability to the Fact that the

pre—operational child reasons either on the basis of the whole
or of the parts. He cannot understand that the part is comple­
mentary to the rsst, and he thus says there are more brown beads
than wooden beads.

the alphabet, etc., made of differing materials and of different
He is told to sort and classify them. From Sg to 5colours.

years of age, the child makes what Piaget calls graphic collec­
tions . No kind of plan can be observed. Between 5—7 years
of age, objects are now grouped on the basis of similar proper­
ties but ths child is inconsistent suggesting an inadequate.
grasp of the inclusion relationship.
child can now make true classification.

A number of people have done tests on conservation.

Etuk,
already been mentioned in this study.

(1964], Ibid.1.

2.

These Include Piaget (1962], Hyde [1959], Price-Williams (1961]s 

and (1962], Etuk, (1967] and Otaala (1972], some of these have

Lovell, K. , Mitchell, B. and Everett, I. **An- experimental 
study of the growth of some logical structure”, Brit. J. 
Psych,, 53,( 1962] , pp.175-88.

Between 7—8 years, the

Piaget, J, and Inhelder, B.

To Study the growth of classificatory system the child 
is given Jjnhelder and Piaget (1964]^, Lovell, Mitchell and 
Everett (1962]^ a collection of geometric figures, letters of
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Piaget (1962)* observed three stages in the development

of understanding, pre—operational transitional and operational
as mentioned earlier. A child at the pre—operational level does
not at f“irst assume conservation of either continuous or dis­
continuous quantities v^hen the perceptual conriguration is
changed. He cannot understand that when there is a change in

the number of the elementsthe distribution of* the parts,

During the transitional stage, the child isremains invariant.

still restricted to sensory intuition and remains prelogical

although on the practical plane it allows of qualitative
correspondence.
vation but not in others. The operational stage is the stage
of lasting equivalence. The sets are now assumed to be equiva­
lent, whatever the configuration or the distribution of the

5 to■7 years 8 months.elements. This comes at around

A number of cross-cultural researchers confirm most of

administered tests of conservation of
number of continuous and discontinuous quantity to American
children aged 4 to 7 years and confirmed Piaget’s findings.

1.

2.

In some instances the child maintains conser—

Elkind D., ’’The Development of Quantitative Thinking,” 
Jn. of Genetic Psychology, gg, (1961), pp.36-46.

Jean Piaget, 1962, Ibid.

mental understanding and the fact that number, like classifi—
Piaget’s findings, mainly on the sequence of the stages of

cation, is age dependent.
Elkind (1962)^
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carried out her study in Aden on a multi­
racial group of subjects aged 6 to 8 years (48 Arabs, 48

and 24 Somali children). She presented

several Piagetian tasks using such local materials as shells
and obtained results similar to Piaget’s. Tasksand beads,

involving seriation and class inclusion were difricult for all

subjects in general, and for non—European subjects in particular.

She found classification to be age dependent.

1. Hyde, D.M. ”An Investigation of Piaget’s Theories of the 
Development of the concept of Number”. iPh.D. Thesis :

Europeans, 24 Indians,

Hyde (1959)^

Lhiv. of London, 195^.
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2.6 AN OUTLINE OF FINDINGS OP RESEARCH STUDIES ON SEX DIFFERENCES:

Many research studies mainly conducted in the West have
shown that boys and girls differ from each other in many ways.
They differ physically, psychologically as well as in some

explains,
pex*ceive

1968) and
Men tend

to have an exploitative strategy, women an accommodative one.
which even wins some games.”

Most studies on sex differences have been carried out in
children or adults older than the children under study. The

sex
differences is Maccoby (1966).

found to be in favour of girls.
Most studies show.mo consistent sex differences. On

verbal skills, Maccoby suggests that there may be distinct
stages in the development of verbal skills, one before the
BQe of three and another at about the age of eleven, with
very little sex difference in between the ages of 3—11 years

2.

behavioural aspects and in certain areas of cognitive functioning.
1

1. Hochschild, A.R., ”A Review of Sex Role Research” in 
Changing womenin a Changing Society, Ed. by Joan Huber 
(Chicago and London: Univ, of Chicago Press, 1973), p.253. 
Maccoby, E.E.^Sex Differences in Intellectual Functioning 
in The Development of sex Differences, . . , *.
Stanford University Press, Stanford, 1966.

on verbal skills.

carried out most researches on

of verbal ability, sex differences up to the elementary school

person who has, f'^.rhaps,
Accoxxling to her, in the area

Summarizing a number of researches, Hochschild (1973) 
”the sexes differ in the way they think (Maccoby, 1966)^, 
(Sieri et al, 1958), aspire (Horner, 1968; Turner, 1964), 
experience anxiety (Sinnick, 1956), daydream (Singer, 
play competitive games (Vesugi and Vinachke, (1963).

age were slight, but the trend was for the differences if
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review of literature
sex difference on performance on number conservation
tasks or on enumeration. During the early school years

numerical operations and mathematical concepts.
□n the whole, Maccoby concludes that there is

very little sex difference in variability prior to adult­
hood.

Singhal and Crago, tested children of
the age range 5-6 years from New York State. These
children came from economically disadvantaged homes of
migrant families. Their findings showed that girls

in both reading and the
arithmetic pretests at most of the grade levels.

Recently in his review of literature

reported that at the pre—school level, of the
Investigators reported no significant differences
between boys and girls.

1.

2.

a

A-review, 
p.128.

obtained higher mean grade scores

on Mathematics ability showed no

on sex
differences in mathematics achievement, Fennema (1974j^

as well, no sex differences are found in the mastery of

Fennema, EMathematics Learning and the Sexes: 
Jn, of Research in Mathematics Education, (1974^

Singhal, S, & Crago, P.H. Sex Differences in the School 
Gains of Migrant Children, Jn. of Educational Research, 
Vol.64,^97^, pp.417-419.

(1971J

number among pre—school children, Maccoby’s
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THREE

3.0

Certain changes which were made in thesetest batteries used.
While section 3.3test batteries are explained in section 3.2.

student questionnaire.
scale analysis data results and the

description of theSection 3.6 gives a

administration and the
coding the responses.

The Test Batteries3.1
combinationThe test batteries used in this study are a

scales used for kindergarten children inof K~01 and K-02
U.S.A- in 1966 by the School Mathematics Study GroupCalifornia,

This group embarked upon

The K—01 Scales were given inMathematics Project (ELMA).
They were planned as1966.September,

The K—02 scales were givenfor learning mathematical concepts.
This was plannedin May 1967,

gain in mathematics over the school year.

major and other findings.
researf^h sample and its selection.main study — the

of the sample of children tested, methods and procedure of the 
methods used for sorting the test and

CHAPTER
DESIGN OF THE STUDY

describes the test administrators, section 3.4 describes the
Section 3.5 deals with the pilot study.

(SMSG).
of mathematical learning in the primary grades, the Elementary

INTRODUCTION
Section 3-1 of this Chapter gives a description of the

a description

an evaluation of readiness

a four year longitudinal study

its aims, purposes, item and

as the end—of—year test battery.

primarily to assess
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The test batteries were devised so that the children
responded, in most tasks, to concrete materials. When printed
drawings were employed as test materials, parallel
forms to those tests utilizing concrete objects. Verbal respon­
ses were necessary in only a few of the test items. For those

word or short phrase was sufficient.

These test batteries were organised into four main

groups.
and were the same

Changes made in the K—01 and K—02 Scales for this study3.2
Changes were made in a few items to make the objects

and pictures used by the children in Nairobi as familiar as
possible. Counting buttons was changed to counting beans

which were familiar and easily available. In counting of
members of a given set — pictures, new, bigger pictures
were drawn, resembling as closely
pictures•
boots, coniferous trees,
replaced with pictures of more familiar objects. Some
pictures like pictures of girl.
dog were re—drawn in a more familiar way. In the conservation
pictures, Kenya flags and Kenya shields were used instead of
the USA flags and shields.

as possible the original

they were as

Classification, number^, vocabulary and visual memory

yatcht, cone, boat and gloves were

as described in chapter one.

boy, bird, flag, cat and

Non familiar original pictures like kite, apple.

items requiring the children to make verbal responses, a single
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3.3 The test administrators

Test administrators were careFully chosen for the
All of them had to be women since thetest batteries. pre­

school children in Nairobi are used to women teachers only.
Five of them were pre—school teachers who had been trained

pre-school teachers at K.I.E, and had had experience inas

testing and working with young children. These tested the

Of the other4 and 5 year olds in day nurseries in Nairobi.
•A* level school leaver and the othertwo testers,

level school leaver both of whom love children and’O'an
These tested the older childrenvery patient with them.are

— 5 and 6 year olds in pre-schools attached to primary schools

and in standard one classes of primary schools. All these

training session in early December, 1976testers attended a
just before embarking on a pilot study which gave them their

first experience in handling the children and materials for
this study.
3.4 The Student Questionnaire

The
children's sex, type of school and age were filled in first.

The age was checked in the class register or the school admis­

sion forms• Each child was asked whether his father owned a car.

how he goes to school,
employed and whether the mother is employed. These questions were

supposed to help in clearly defining the socio-economic status

(SES) of each child. Since most fathers owned a car and were

employed, the SES used was only that of type of school attended.

Each child was given an identification number.

one was an

where he lives, whether the father is
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The Pilot Study3.5

The primary purpose of* the pilot study was toNCC day nurseries.
test the appropriateness of the scales to be used in the main

study and to try out the materials selected The study was

also used to review the problems likely to be encountered in

There were very
had taken leave to be with the older

Where numbers allowed, children were chosen randomly,ixiral areas •

four to six wereotherwise those available and were of the ages
These includedA sample of 33 children was tested.the ones tested.

12 boys and 4 girls from the high cost pre-schools and 6 boys
There were no childrenand 11 girls from the low cost schools.

in the medium cost schools during the time of the pilot study.
The Test Batteries and the student questionnaire were

Methods and Procedure
After a training session, all the testers were sent to

Where possible, the

Play houses in the day nurseries proved quiteside of the table.
useful for this purpose»

the main study like - the time taken with each child, the actual 
"words to use in the directions, statistical analysis and also to

the day nurseries for the pilot study.
testers sat in one room with the child, facing each other on either

help estimate the costs of the study.
few children attending the day nurseries in

siblings who were on

a pilot study was carried out in the

as described in sections 3.3 and 3.4 respectively.

December as most of them
holiday or to accompany the family to the

In December, 1976,
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The tests were mainly done in the mornings. Each child
was tested on a few items per day depending on his level of
concentration and co-operation. as a game.

she passed on to another game.
adopted by each tester

throughout the testing period.

The mean,

These are shown on the table
below —

Table 3: SCALE STATISTICS FDR THE TEST BATTERIES

'Sample 33
Number .“jf items = 145
Mean 64.4
Standard Deviation 26.6
Reliability Co—efficient 0.96

For each of the items in the test batteries, the item
item standard deviationmeans, and item difficulty and discrimination

analysed,

retained, As a rough guide, a diagram by
was used. For ease of reference, this diagram

is reproduced below —

1

standard deviation and reliability co-efficient 
the test batteries were computed.

Item and Scale Analysis of the Less Batteries used in the pilot study

revised or rejected.
Kryspin et al^

indices were computed.

A positively reinforcing attitude was

On the basis of the values of the item statistics
decisions were made as to whether an item was to be

Kryspin W.J. et al. Developing Classroom Tests s 
A Guide for Writing and Evaluating Test Items.
Minneapolis Burgess Pub., 1974.

Each task was treated
Where the tester got no response,
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quality of difficulty and discrimination

•9 ■

•e-
o

Revise/Reject Zone
•

>3 -

•a ’

7^ •1•H•IO

indices were plottedDifficulty
Although

items fell on the Reviseof the

Noneand Reject Zone.

the Test BatteriesAnalysis of
of the pilot study was toof the purposes

proposalI
not meant to

In view of thedisaprove any
no

small
one-way ANOVA provedtypechildren from the WC

in mathematical conceptsdifference
four to six years. The

Each of the hypotheses wereand LC types
level of significance.tested at .05

o
jzcn•HX

Figure 1 : Showing the 
indices.

t—test was
mathematical concepts between 

of School children

and discrimination
most items were in the poor

TJ o □CD

useful in tests of no
children in the age range

difference in comprehension of

□ o 
Q.

help in gaining
involved in- the testing

of tht> data

p

•H
£

X 
0) 
•D
C 
M
X 
•P 
rH 
3 
O 
•H

•H 
O

■ and fair "D" sections, none 
of the items,

or rejected.
pjlot Study Data o_n

on the above diagram.

prove or
size of sample used

Discrimination 
Index

•y I

as set out in the

hypothesis as such.
and the fact that there were

was carried out.

of schools, a

therefore, were revised

Since one
Insight into the nature of the statistical 

of the hypotheses
from the pilot study sample

•i -J

an analysis
This analysis was, however,

acquired by
useful in tests of no

boys and girls and between the HG
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The Findings of the Pilot Study
. The major conclusions drawn from the pilot study were:

There is a significant difference in comprehension1
of mathematical concepts betweeen children from
different types of Schools, when tested at -05
level of significance'in classification, vocabulary

Each timeand visual memory but not in number.
the HC children performed better than the LC

chiIdren.
There is no significant difference in mathematical2.

3.
concepts acquired by children in the age range

A difference between meansfour to six in number.
test showed that the five year olds do significantly
better than the four year olds but although the 6

olds perform better than the 5 year olds, the

There is no significant difference in comprehension of4.

classification,
Other findings of the Pilot Study

to much guesswork and arbitrary decisions on theDue

scores would.

concepts acquired by children in the age range four 
to six in classification, vocabulary or visual

mathematical concepts between girls and boys in, 
number, vocabulary or visual memory.

logical connectives and the conservation tasks, the author 
decided that for th emain study, these items'

year 
difference was not statistically significant.

memory.
There is a significant difference in mathematical
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They were tonot be considered in the overall performance.
be used only in showing classification or conservation level

of Nairobi children.
A few changes were made in the commands given to

’equivalent’,the children for example,instead of using the word

The language to be used in the testing was to
This was because some testers feltbe strictly adhered to.

they wouldn’t get much information from the many LC schools
where children didn’t understand English.

In the Visual Memory— objects, tasks. there was no

Those children who did not understand English were

to be
understand what was required.

THE MAIN STUDY3.6
The research sample and its selection:(a)

The sample used in the main study consisted of

This is a stratified sample by administrationNairobi•
since there are only 15 day nursery schools under the
NCC and 4 of them had already been used in the pilot

The Sample was also drawn from 5 primary schoolsstudy.
Out of the 105with pre—schools attached to them.

primary schools run by the NCC, only 15 have pre-schools
Of these 15,attached- to them.

The reseairch sample was taken from 2 HC,11 are LC.
2 LC and 2 HC schools were selectediMC and 2 LC schools

because the LC schools have more children than the

HC schools.

practice set.
given practise in the visual memory game so that they

a random stratified sample of 9 day nurseries in

3 are HC, 1 is MC and

we used ’same’.
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8 scriptsA total of 408 children were tested.selected and tested.

due to the irregular attendance of some children.

b) Description of the sample of children tested

All the children tested were asked a few questions at
the beginning of the testing session about themselves and their

These questions were meant to help in understandingparents.
the background of the sample of children being studied.

Out of a sample of 400 children 205
sample were boys while 195 or 48.ai)£> of the total sample were girls

Table ’4* below shows the number of boys and girls in each type of
school’ and the percentages.

Table ’4’:

Row TotalHCMCLC

% %%%Sex N NN N

116 49 49.046.0 205 51.3Boys 54.5 40
Girls 97 54.0 51 51.0 195 48.845.5 47

100 100100 400 100213 87100

Three age groups of children were tested in this study.

Column 
Total

Distribution of boys and girls in the different types 
of schools.

or 51.3^ of the total

were thrown away because of some sections which were incomplete

These were 4, 5 and 6 year olds.

In each school, children of ages 4,5 and 6 were randomly
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5Table shov/s clearly the number of girls and boys in each
age group.

Table 5: Distribution oT boys and girls in diTTerent age groups

4 5 6
%Sex N %N N

Boys 55 45.B 63 45.7 87 61.3
Girls 65 54.2 75 54.3 55 38.7

120 100 138 100 142 100

All the 4 year old children and most 5 year olds were found
in the nursery schools. All the 6 yaar olds and some 5 year olds

and standard one classes in those schools with pre-schools attached
to them.

types of schools prove useful when the analysis is done later on,
the table below was included.

Table 6:

Age %N %Age N %Age yoN Total
4 64 16 4 33 8.3 4 23 5.8 120 30
5 71 17.8 5 26 6.5 5 41 10.3 138 34

28*786 19.5 6 7.0 6 36 9.0 142 35.5
TOTAL 213 53.3 87 21.8 . 100 25.1 400

When the children were asked whether their fathers owned a
car or not 145 said their fathers owned
cars.

are taken to school by car.

Column
Total

But when asked how many are taken to school by 
41.6^ of the children said they

age groups in different types of Schools
MC HC

Distribution of
LC

or 36.3J4 of the total sample

car 167 or

Just in case the distribution of age groups in the different

were found in the pre-primary classes attached to primary schools
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In the city of Nairobi, children go to school either
by walking or by car or by bus. Most of the children who walk

d/or their parents de not have cars.
Those who go by bus live far from the schools and their parents
either do not have cars or prefer their children to go by bus.
Most car owners are in the HC and MC groups as Table 7 shows.

How Children go to School in different types of Schoo1s s

LC MC HC ROW TOIAL
% %Transport %N N %N N

Walk 155 71.8 36 41.4 24 24.0 215 53.3
Car 47 22.1 51 58.6 69 69.0 167 41.8

11Bus 5.2 O O 7 7.0 18 4.5

It is mainly the older children who walk to school as table
shows:

8:Table How Children of different age groups go to School;
4 5 6

Transport % % %N N N

Walk 46 38.3 75 52.9 94 66.2
Car 68 56.7 58 42.0 41 28.9
Bus 5.06 5 3.6 7 4.9

employed either privately or
by the many bodies that employ people in the city

seem
living. Some didn•t live with

their fathers. Most of these children go to the LC type of school
as table 9 shows.

95.6% of the fathers, are

to know what their fathers did for a

Jable 7;

live close to the school ani

The of
the children who said their fathers were not employed did not
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Table 9 :
BE

LC HCMC
% %N N N

199Works 93.43 86 98.098.9 98
14Doesn’t v/ork 1 1.1 2.06.6 2

65.8% of the mothers work. Most of those who do not work
take their children to the LC type of school as table 10 shows.

Table 10:

HCMCLC
% %% N NN

61 70.1120 56.3 82 82.0Works
1829.9 18.043.7Doesn’t work 93 26

Tables 9 and 10 show that the bigger percentage of parents
who are both working take their children to the HC schools.

49.3% of all the children tested live in the LC residential
of the city, while 24.4% live in MC and 19.4% live in HCareas

residential areas of the city. showsthe numbers andTable 11
percentages of children living in the main areas.
Table 11:

LC MC • HC
% Areas % Areas %Areas NN N

1.8 51 12.8

21 5.3
1352 21 5 1.3

Tn+'a] 1 A3 cn

Mothers working or not working with children in different 
types of schools:

Eastlands 
Kibera
Riruta
Kangemi

Fathers working or not working with children in different 
schools

132
9

Langata—Ngei
Nairobi West

Woodley— 
Jamhuri Tnfal

33
2.3

Different categories of residential areas where children 
tested live

5,3 Parklands—
• Westlands

7 1.8 Kilimani
69 17,3 Kileleshwa— 

Lavington



98

B.s/o oF the children live outside the city boundaries and

oF residential areas.

Test Scoring and Data Coding;

The most common type oF data in this test is the sort
where the possible values were
All such items were encoded* O For incorrect, 1 For correct and 9
For no response. The questionnaire consisted oF some general
inForTnation at the top oF the First page, Followed by 145 items.
For most items, there was one piece oF inFoirmation to be encoded.
but For some there was more inFormation and hence For these, more
than one column oF inFormation was encoded per item. For still

d) General TnFormation:
Results For each candidate were recorded in three cards.

The First three columns oF card 1,

signiFied whether this was card 1,2 or 3. The rest oF the general
inFormation was coded on card 1 where in column 5, 1 was coded
For male.

5 or 6. Columns 7—8 showed number oF months above the
number oF years given e.g. iF pupil's age was 4 years. 3 months, the

in columns 6—7—8 would be ”403”.data Column 9 signiFied the
school type where 1 is For. the Low Cost schools, 2 For Medium Cost
school and 3 For HC. Column 10 signiFied whether the Father

0 was coded For ”no” and 1 For ”yes”. Column 11owned a car.
signiFied how children go to school — codes used were 1 For walk,
2 For taken by car and 3 For other which meant mainly "bus”.

c)

either 4,
2 For Female, column 6 showed age in years — this was

Card 1, card 2 and caixl 3.

indicated the candidate's identiFication number, column 4

others, there was no inFormation to be encoded.

could, thereFore, not be placed into any oF the three categories

"correct”, ”incoiT®ct”and "no respon;



f\ two-digit code
01 signified those who liveand was recorded on columns 12—13.

03in Eastlands, 02 those who live in Langata - Ngei area,
05 for Kibera,for Nairobi West Area, 04 for VJoodley - Jamhuri area.

06 for Kilimani area, 07 for Kileleshwa-Lavington area, 08
for Riruta-Oagoretti—Kangemi area, 09 for Parklands-Westlands

O stood forsignified whether father and mother were employed.

"no", 1 for ••yes” •
and code:Classification skills score

awarded for each of the following itemsOne mark was
Items 1-12 and item1”.

90.
maximum of 4 marks was awarded for any 4 shapes sortedand 94, a

correctly.
In these items, numbers 4,3,2,1 or 0 werewere awarded etc.

In items 95

and 96 which were on multiple classification
4 marks for the overall correct responsesper item was awarded

If the responseThis was encoded ”1’^.
Where the code was •’O'

next three columns were used to describe what his earror was.

This would show whether his error was in shape, size or colour.
2 for1 was encoded for rectangle.For the shape selected. a

For the size selected.3 for circle and 4 for triangle.

a
For the colour selected4 for largest

This was necessary in
1 mark fororder to give partial credxt for

correct shape, 1 for correct size.

”0” was encoded.

©)

for which the student's coded reply was •’
In the sorting items 88, 91 and 93(squarBs), 93(circles),

square,
1 was encoded smallest, 2 for small, 3 for medium-sized and

a 1 was encoded for red,

encoded to signify the number of shapes sorted.
a maximum of 4 marks

2 for. yellow, 3 for blue and 4 for grey
items 95 and 96,

If only 2 shapes were correctly sorted, only 2 marks

was used for showing where children live

I” thewas incorrect, a

Finally, columns 14—15

of shape, size or colour.'

one mark for correct colour.

area and 10 for areas outside Nairobi.
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the items 115—133 was awarded for all correct responses

coded ”1”.
In the ordsring items 89 and 92, the first response

One mark wasthe second 2 and the third 3.was encoded 1,
which was the correct wayawarded if the coded reply was

of ordering-

Number skills — score and code
awarded for each correct reply in theOne mark was

coded reply was "1"following items for which the student’s
80—87 giving

half a markIn the rote counting items 99—108,44 marks.
Inawaixled for each multiple of ten successfully counted.was

coding, only the highest number that the pupil counted to
Threewithout an error was entered in the coding sheets.

A maximum of 5 markscolumns v^ere used for this purpose.
The totalwas awarded any child who could count up to 100.

possible marks for number skills was 49.

There were 20 items,
The totalresponse was coded "1” and was awarded one mark.

possible marks here was 20.

Visual Memory score and codeh)
43—47 and practice set to 114,In the visual memo^ items

there were S possible responses - 1st, 2nd and 3rd recall using
correct and incorrect responses using the

A ■

g) Vocabulary Skills — Score and Code
items 48-67, for which each correct

•12”

the original set and
nnriE of 1 for 1st recall, 2 for 2nd, 3 for 3rd and 4

a maximum of

The total possible marks for classification tasks was 62.

In the colour inventory items, one mark for each of

Items 13-42, 68, 70, 72, 74, 76,
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for correct and 5 for incorrect was given. S marks were
awarded if code ••I'* was recorded, 3 if ”2”,
••4” end O if ”5'’. For the 10 visual memory items, the
total possible marks was 50*

i] Coding of Items not used in the total gcore

Items 97 and 98 on logical connectives were coded —

Items 134—145 were on conservation. A code of 1

Because of the arbitrary responsesand 9 for "no attempt".
given,
score in the main study was made after the experience in the
pilot study.

J) Total Score for the test
This was computed as a weighted average of the four

25 marks, making the maximum possible value of the total score
equal to 100. The formular used was

25 X (classifiestion/62 + number/49 + visual memory/50 +
vocabulary/20).

k) Other Scores computed

the following scores were also computed for use in various
analysis:

so that the maximum contribution of each partial score was

a decision not to use them for computing the total

1 for correct, O for incorrect and 9 for no response.

classification, number, vocabulary, visual memory and total score.

scores — classification, number, vocabulary and visual memory,

In addition to the five basic scores described, viz,

was used for the response "top", 2 for "bottom" 3 for "same"

2 if "3", 1 if
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Visual memory — objects — score1.
— pictures — scoreIIII

Rote counting score3.
Score for writing numerals4.
Identification of numerals score5.

6.
7.

Naming colours score8.

9.
Counting beans score10.
Counting members of a given set11.

12.

Conservation of number score.13.

Total counting score for beans and members 
of a given set

Identifying geometric shapes score
Naming geometric shapes score

Identifying colours score
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CHAPTER FOUR

ANALYSIS OF THE FINDINGS

Introduction4.0
This chapter gives an outline of* the Tindings of* the

test as described in section 1,6.
Since the main purpose of the study was to show what

mathematical concepts Kenyan pre-school children in Nairobi
the findings of the test were subjected to an itemknow,

This shows the level of comprehen—analysis in section 4.1.
The classification items are describedsion in each concept.

in section 4.11, the number items in section 4.12, the voca­

bulary items in section 4,13 and the visual memory items in

section 4,14.
A number of statistical techniques were used to test

differences between types of schools, age groups, sex and

various relationships as this was the other purpose of the
The analysis of variance (ANOVA) is described instudy.

This was performed to test the null hypothe—section 4,21.
sis of no difference between the three different types of
schools. The "b- test which was used to test the difference
between means after an ANOVA test was found significant is

The same difference betweenalso described in this section.
statistic wasmeans test using the test

used to show differences between comprehension of various

variables end subtests between different types of schools,

age groups and sexes.
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The mean is the statistical measure that was
calculated to indicate the typical or average values of
the observations while the standard deviation shows the
extent to which these observations differ from one
another or the spread or diversity of the values of

The difficulty index is thethose observations.
proportion of individuals who answer the item correctly.

the item is also the item

mean and so the item mean serves
ZKn average item difficultydifficulty for an item.

As the item difficulty approaches 1,should be .SO*,.
The discrimination indexthe item becomes too easy.

is a measure of how well the item separates two groups.
It compares the responses in the top 27% of the test
with those in the lowest 27%. This was demonstrated by

those

clustering about the median had little influencepapers
Good discriminationon the discrimination index.

showing the relationship between the

1.

Kelly (392?) when he found that when the high and low 
groups were made up of the top and bottom 50%,

difficulty and discrimination indices shows.

This proportion "passing**
as the index of

indices range between .4 and .8 as the diagram in Section

Kelly, T.L. Interpretation of Educational 
Meaqurements. Z^Tarrytown—on—Hudson , N.Y. : 
World, 1927/ p.210.
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also calculated for

to beGenerally 9the subtests in the test batteries.
surficiently reliable for discriminating between indivi—

test should have a reliability coefficient of*

The reliability coefficient u6ed

Kuder Richardson (K-R) formula 20.was
K—R methods for estimating reliability call forThe

certain assumptions
The K—R Formula 20 was

used in subtests which were
to each item and a weight of O+1 for a correct response

omission.For each wrong answer or

1.11

The

and

shapes by size, shape and colour.

There was great

variation in the pprFormance

standard variation oF 17.09 where theis shown by aas
The total maximum marks For the

classiFication items was 52 although For the item
analysis purposes, each item assumed a mark oF 1 For

The range in the numbercorrect and O For incorrect.
did not respond to classiFication itemsoF children who

The Findings are shown on thelogical connectives.

tables below.

1. New York. 196^,

diFFiculty and intercorrelation.
scored by giving credit oF

identiFying geometric shapes and colours, sorting 
ordering circles and

The ClassiFication Items 
classiFication items included matching, naming

triangles and logical connectives.
oF the classiFication items

was large.
to about 14% in identiFication items and 36% in the

mean was 33.912.

A reliability coeFFicient was

GuilFord, J.P. Fundamental Statistics in Psychology 
and fducation fMcGrawh— Hill Book Coy. I 
p.104.

— For items oF equal, or nearly equal,

It ranged From about 6% in the matching items

duals, a
at least .80 to .94^
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Table 12 : Item analysis on matching shapes

Number of items ’ 4
Total Marks worth 48

3.342Mean
1.442SD 8

Reliability Coefficient .90138

Item SD

Circle .3425.365.042 7.5
.3333, .367Square .040 7.5

.367 .3240 7.0Triangle .040

.305 .3000Rectangle .020 7.5

Table 13 : Item analysis on matching colours

No. of items 6
Total marks worth 68

Mean 5.332
SD 1.745
Reliability Coefficient .9664

Item SD

Green .310.093 .3333 6.7
Blue .300.900 .3055 6.3

.337 .3510Orange .070 6.5

.316Brown .3425.090 6.5
Red .313 .3055.090 6.0
Yellow .310 .3055.090 6.0

Mean & Difficulty 
. Indices

Dis crimin ation 
Index

Dis crimin at ion 
Index

Percent | 
Not Tried

Mean & Difficulty 
Indices

Percent 
NT



- 107 -

the whole the best done items inThe matching items were, on
these test batteries, with over 80% of the children giving

The discrimination indices were fair butcorrect responses.
not poor as they lie between .3055 and .388 (see "Figure 1 on

colours as the difficulty indices show.

Items analysis on naming shapesTable 14 :

4Number of items

4Total marks worth s

SDItem

23.0.6944.493.415Square

20.8.6296.500.530Triangle

28.5.5925.479.355Rectangle

19.3.6296.496.568Circle

ss
ss

Mean
Standard De^yiation
Reliability Coefficient

Mean & Difficulty 
Indices

1.867
1.605
.8332

Dis crim in at ion 
Indices

Percent 
NT

page 91). The shapes were a little more difficult than the
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Table 15 : Item analysis on naming colours

Number of items 7
Total marks worth 7

3,367Mean ss

2.960Standard Deviation
.9350Reliability Coefficient =

SOItem

.8518 18.0.494.420Orange
19.0.9074.500.483Blue
17.3.500 .7222.520Red

.501 .9166 19.8.503Black

.497 .8796.440 22.5Brown
.8611 19.3.501.498Yellow

19.8.501 .7777.508Green

The naming items were clearly more difficult than
the matching items as the means and the difficulty indices show.
Of the four shapes, the circle and the triangle were the easiest
to name with difficulty indices of just above average. The square
and the rectangle were much more difficult with only 41.5% naming

the square correctly and only 35.5% of the children naming the

The number of children who did not respondrectangle correctly.
to naming shapes was higher than those who did not respond to
naming colours or the matching skills. The reliability
coefficient in this subtest was rather low compared to the

matching skills.

Dis crim in at ion 
Index

Mean G Difficulty 
Indices

Percent 
NT
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The naming of colours was also more.difficult than

the matching with an even wider variation than the matching of
shapes• While red, green and black colours were the easiest
to name. with s^out average difficulty indices, orange was.
like in matching, the most difficult colour with only 42% of
the children naming it correctly.

The discrimination indices of naming colours were
higher than those for naming shapes. The naming colours subtest
had also a higher reliability coefficient than the naming of

There were fewer cases of no response than in namingshapes.
of shapes.

Item analysis on identifying shapesTable 16

Number of items 4

Total marks worth 4

2.370Mean

1.661Standard Deviation
Reliability Coefficient .8371

Item SD

13.5Triangle .620 .486 .5555

14.8Rectangle .500 .6388.530

12.3Circle .5925.470.673

13.8.6388.498Square .548

Mean & Difficulty 
Indices

Dis crimin at ion 
Index

Percent 
NT



- 110 -

Item analysis on identifying coloursTable 17
6Number of items
6Total marks v/orth

3.047Mean

2.638Standard Deviation
.9423Reliability Coefficient ss

PercentDiscriminationSDMean & DifficultyItem
NTIndicesIndices

14.0.8888.497.555Red

14.5.9074.500.490Brown

13.5.8888.500.483Green

14.5.9074.500.480Orange

14.0.8333.499.535Yellow

14.5.8703.501.503Blue
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better dene than na-

□f 3.342 forwell as matching as the means
and 2.370 for identifying indicate.

The variation

matching.

The circle, just like in matching

end naming was the

The

difficult colours to identify,easiest and the most

respectively.

than that for identifying

shapes (.8371). The
students than the shapes.between the good end the poor

The number of no response

in shapes and colours.

matching, 1.867 for naming

indicated by the standard deviations of the 

identification items than in naming and

identification of colours was generally of

Red and Orange, like in naming are the

subtests is greater in
The more difficult shapes, the rectangle and the

triangles and the circle.
easiest shape to identify.

identifying colours was higher
colours items discriminated better

Identification of geometic shapes was

ming although not as

square discriminate

cases was just about the same both

average difficulty•

better than the easier shapes, the

The reliability coefficient (.9423) for
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10 : Item analysis on sorting shapesTable
14Number oF items
33Total marks worth
14.282Mean
8,914Standard Deviation

SDItem

.7407 3.8.496.568Circles

.8518 5.5.496.568

2.8.7592.501.500

2.5.5833.426.238

4.5.8611.500.515

.’441 .3981 4.0.263

17.6.3703.369.163

15.2.347 .2870.140

35.3.3796.376.170

.3333 36.3.358.150

Smallest 
Circle

Red 
triangles

Smallest 
members
Smallest red 
circle

Largest 
yellow 
rectangle

Circles 
smallest to 
largest

Triangles 
largest to 
smallest

Mean & Difficulty 
Indices

.285

.233
.452
.423

Dis crimin at ion 
Index

.5648 

.4722

More 
triangles or 
red squares

Percent 
NT

Squares)same
Circles)size

More 
circles or 
blue rectangles
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Simple classification ~ using one attribute

attribute — shape — in selecting circles. From a randomly
displayed set of three rectangles, four circles and three
triangles, of different sizes but all of them blue, the child-

56.8% of theren were asked to sort all the round shapes•

correctly while 3.8^ did not respond.

The children were not penalised for including shapes other than
circles but they were only awarded marks depending on the
number of correct circles sorted as explained in section
3.64.

12.7%, 12,and 11% of the children from LC, MC and
HC schools. respectively, included shapes other than the
circles asked for. Most children included one type of shape
alone e.g. 3.0%, 2.0%, 2.5% of the children included triangles
and squares, respectively. Others included two or three
different types of shapes.

respectively. were found to include shapes other than circles.
either one type of shape or two or all three.

The 4 year old children tended to include shapes not
asked for more than others.

Nairobi children did so

When the results of other shapes included were analysed 
by age, 17.5%, 10.9% and 9.1% of the 4, 5 and 6 year olds

In item 80, the children were required to use only one
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Multiple classification ~ using two attributes

two grey and one blue,triangles — two yellow, four red.
and one yellow L — shape, the children were asked to sort
all the red triangles, thus using two attributes — colour

and shape.

circles and four squares
coloured set of seven circles four of which were the same
size but different colours, nine squares, four of which
were the same size but different colours, five rectangles
all of them different sizes but two yellow, two grey and

28.5% and 23.3% of the childrenfinally one red L—shape.
selected squares and circles, respectively, of the same sizes

Often after. correctly without being prompted to do so.
prompting, children tended to choose shapes not of the same
size but sometimes of the same colour or same shape.

In item 94, the children were expected to sort all

the smallest members of four different shapes — circles,
couldThe testerrectangles, squares and triangles.

dimensions — size and shape — and select smallest, members

50% of Nairobi children sorted red triangles
Some included other shapes and colours not asked for.

point to these different shapes if the child seemed not to 
understand the question. This required the child to use two'

correctly.
In item 93, the children were expected to select four 

all of the same size from a multi-

From a multi-coloured set of one red circle, three

squares — blue, red and gray, one blue rectangle, nine

■one red, and two triangles, different sizes and colours and
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multi-coloured set of three circles — one smallest,
one small,

one large; five rectangles — one smallest,small, two small,
two large; and four triangles — one smallest, two small and

The smallest members were not of the same size butone large.
they were the smallest members of each shape. This sorting

Only 23.8% of theproved quite difficult for the children.

children were able to choose all four smallest members correctly.

Often the smallest circle, triangle. and square were easier to

contrast with the other shapes than the rectangles. Many child-

included shapes other than the smallest members. Others picked

shed even after the four different shapes had been pointed to
by the tester at the beginning. Further prompting tended to
bring more confusion. No clear strategy was evident while
choosing the smallest members, for example, even when the
children were asked to make separate piles for each shape. very
few did so. When the results of those including shapes and sizes
not asked for were analysed, the LC group was found to include

and HC groups. was done by age the 4 year olds
were found to include fewer -wrong shapes and sizes than the 5 and

4 year than S or 6 year olds did not respond

in this item,

one or two smallest members and considered the mission accompli—

6 year olds but more

ren could not discriminate between sizes of each shape and

from a

more shapes and sizes other than those asked for more than the MC 
When the ai^ysis

one large size; fuur squares, one smallest, two
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Multiple clcjr^sirjcation — using three attj.hutcs

Items 95 and 96 were on multiple classification

where the children were required to use three attributes —

colour and shape to select the smallest red circle andsize,

the largest yellow rectangle from the multi-coloured set

used for item 94 for smallest members. Choosing the smallest

red circle was much easier than choosing the largest yellow
rectangle as only 51.5^ and 26.3% of the children could sort

the smallest red circle and the largest yellow rectangles,
These percentogeo represent only those whorespectively.

scored the whole item correct and does not include those who

given partial credit for correct size or shape orwere
tabulations of those answers thatVarious crosscolour.

completely correct but for which partial creditwere not
95 and 96 could have been done to

whether they were in shape,

size or colour.
95 by types of schools and by age and is

shown on table 19.

highlight the problem areas -
An example of one such cross tabulation

was given for items

was done for item
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Table 19 —

Total
5 6Shape-circle correct
2.9 4.57.53.02.36.1Rectangle

1.02.3

13.3
19.2

8.58.75.0
3.52.20

1.000.81.0
9.16.09.115.0

Square 
Triangle 
Total

Small 
Medium

2.3
6.9

2.3
2.3
8.0

2.0
7.0

3.0
1.0
1.0
5.0

2.5
S.B

2.8
8.5

2.0
4.3

6.8
3.8

Grey
Total

2.3
5.7
1.1

1.7
4.2

3.5.
1.4
7.0

0.8
2.5
10.8

2.0
6.0
10.8

Size-smallest correct
1.4
9.9

Age

16.4
27.7 12.6

4.2
12-6 11.4

2.2
13.2 12.0

1.4
5.1
8.7 10.6
15.2 21.9

3-6
2.9
9.4 11.9

Largest
Total
Colour — red colour correct
Yellow 9'^
Blue

0.9

The column totals on table 19 indicate those who made an
These results

Snapes, sizes and colours sorting by children who 
did not get the whole of item 95 correct by types 
of schools and age groups - (percentages)

' School type
LC MC HC

. errpr either in sliape or size or in colour, 
show that it is the LC type of school child that made most errors 
in shape, size and colour. The WIC school children made more errors 
than the HC school children. The analysis by age does not give 
such a hierarchical arrangement. The 6 year olds sometimes make 
moreerrors than 5 or 4 year olds.

These findings show that the bigger weakness among the 
Nairobi children as far as shape, size and colour are concerned, 
is in size, followed by colour and then shape. Other items 
dealing with size like item 93 for same size and item 94 for 
smallest members were also done very poorly. This reflects 
poor comprehension of pre-measurement concepts which is further 
emphasised by thejpoor performance in the vocabulary items.
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Seri at ion Items
Two types of tasks tested the children’s ability

to seriate.
to sort all circles and red triangles and then order them.
The testers helped the children to sort all the shapes for

The circles were supposed to bethe ordering sections.
10.8% orderedordered from the smallest to the largest.

them from largest to smallest, 55.3% ordered them randomly

while only 16.3% of the children could correctly order the
The triangles were supposed to becircles as requested.

This provedordered from the largest to the smallest.
9.0% ordered them from smallest to

correctly order them from largest to smallest. The

standard deviations of these two items were higher than

their means and they discriminate rather poorly. They

Comparison of two subsets of a set
Together with seriation items, the logical connec­

tives items 99 end 98 were the most difficult items in
These required a comparison of twothe whole test.

subsets of a set — more
triangles or red squares- — within a larger set of shapes

the same ones used for item 94. SomeVII,— set

when asked which were more — the

the red

children who did not respond at first and were, therefore, 
advised to put all triangles together and all red squares

together in item 97, 
triangles or the red squares they replied it was

were too difficult even for the good students.

even more difficult.
largest, 61.8% ordered them randomly while only 14% could

circles or blue rectangles, more

In items 89 and 91, the children were expected
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There were only two red squares while there were Toursquares.

triangles. But the red squares were large and when spread out

more red squares than triangles. Most children who could not
even sort the triangles and red squares could not answer the
question correctly,

as can be seen on table IS.

The number items included counting of beans and membe]r*s
of a given set (pictures), rote counting up to 100, writing and

identifying of numerals, making equivalent sets, ordinal numbers
and conservation of number. With a mean of 25.261 and a standard
deviation of 15.924, about § of the total sample of children

mean

The analysis on each sub—test is given in the following tables:—

on the table occupied more room than the four little triangles.

obtained marks within the limits of about 9 and 41 in a test 
where the total possible marks was 49. This was based on the 
percentage of cases included within the range from one standard 
deviation below the mean to one standard deviation above the 

as 68.27% in a normal distribution, which was assumed in 
this study. the high reliability coefficient of .9763 of the 
number tasks indicates the items are more or less of equal 
difficulty where the item intercorrelations can be at a maximum. 
The high discrimination indices suggest that most items are of 
average difficulty. Only a small percentage of the children — 
about 2% did not respond in the counting items, about S% and 6% 
in the ordinal numbers and equivalent sets respectively while 
about 10 — 15% did not respond in the writing and identification 
of numerals arid in the conservation of number.

Children who were often guided by perception answered there were

The highest percentage of no response cases
were in these two items,
4.12 Number items
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cotinting beansTable 20 - Item analysis □n

7
7B

S

SDItem

4

5

6
7
6
9

8
6B

B

SDItem

4.0
4.0

5 4.5
(I5 4.0
II6 4.3
II7 5.0
II7
It8
II9

3 beans
II

Number of items
Total marks worth

Number of items
Total marks worth
Mean
Standard Deviation

Mean & Difficulty
Indices

.448

.476

.479

.492

.498

.498
,499

.5370

.6203

.6018

.5925

.4814

2.0
2.5
2.3
2.3

.4629

.5000

.5092

5.0
5.3

5.832
2.968

Dis crim in at ion 
Index

Percent 
NT

.9074
,9259

involved counting

.805

.785 

.778 

.745

.730
.*685
.708
.598

.397

.411

.416

.436

.445
.465
.455
.491

4.267 
3.078

Dis crimin at i on 
,___ Index

.6944 

.8425 

.8148 

.8981 

.8796

Percent
NT
2.3
2.0
1.8

4 pictures
II

of a
larger set. 72.3% of the children 

■ As the numbers

Mean
Standard Deviation 

Mean & Difficulty 
_____Indices_____  

.723 

.655 

.645 

.595 

.553 

.555 
_.543______  
The counting of beans items 

specified set of beans from a 
could count 3, the smallest number asked for. 
increased, the percentage of children who could count the beans 
correctly was progressively reduced until only 54.3% could count 
9 beans. Most items were of average difficulty and except for 
3 which was the easiest number of beans to count, the other 
items had high discrimination indices of over .80.

21 ; Item analysis on counting members of a gxven set



'121

Except For one of the cards with 7 pictures, the
in the counting of

beans where the bigger the number of pictures to be counted.
the more errors in counting.
Table 22: Item analysis on writing numerals

Number of items 7
Total marks worth 7
Mean 3.240B

Standard Deviation 3.070B

Item SO

.535 .499 .8796 10.8
.500It .8425 13.5

5 .500It .8425 13.5
.499It 6 .8240 16.8

7It .8425
6 .460It .8703
9 .375It .485 .8611 20.5

The same pattern as was observed in counting of beans is
again repeated here except for writing 7 and 8. The larger numbers
are more difficult to write. There was a tendency for most

P for 9

as in counting of beans.

Mean & Difficulty 
Indices

.463

.413 .493
.499

Discrimination
Index

children to write numerals the wrong way round,Cfor 7, 
and 4J for 4.

Peroent 
NT

.520

.475

20.3
19.8

Writing 3
4

pattern was more or less the same as

The mean was much lower than the counting of beans, 
for the same number of items, but the variation was the same
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Item analysis on identification of numeralsTable 2 3:

8Number of items
8Total marks worth

4.360
3.540

SOItem

.6611

II

3II

12.3.8796.495.5754II

5It

7•1

8II

9II

easiest number to identify with 65.55^

of the
Many children called 0 a ball and would

of children who did not respond refused to do soThe highest number
the larger numbers 8 and 9.in O and

the counting of beans is repeated again. The larger
All the items

had. high discrimination indices.

Mean
Standard Deviation

Mean G Difficulty
Indices ____

.558

.513

.498

.493

.500

.476

.491

Discrimination 
Index

.8240

.6703

.9074

.9351

.9259

.9351

16.8
11.0
13.0

13.0
14.8
15.0
15.5

Percent 
NT

.470

.655

.600

.497

.500

.501

.501

as observed in
the numeral is, the more difficult it is to identify.

most difficult numeral.
a number even when placed among other numbers.

Identifi­
cation of 0

1

While 1 was the
children doing it correctly, only 47% could identify O, the

not recognize it as

From 1 to 9, the same pattern
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Table 24: Item analysis on equivalent sets

Number of- items 6
Total marks worth 6s

Mean 3.455
Standard Deviation 2.662

Item SD

.545 .499 .7592Item 68 with 5dots .7; 3
.480 .7407470 ««IIII 7.3
.493 .71296 IIII 72 II 7.3

.558 .497 .722274 6 IIII 7.5II

.491.600 .787076 II 6 II 8.0II

.525 .500 .76859 II78 II 7.8II

More than half the number of children tested could
make one-to-one correspondence and make sets of beans the

The arrangement and
size of the dots in the cards were different. The patterning
of the dots was symmetrical on some cards and asymetrACi^f on

Some dots were big while others were of mediumothers• or
What was found interesting here was the methodssmall size.

the children used to make ’•same" sets of beans as dots.

Most children tended to copy the pattern of the dots on the

others counted the dots and then the beans, others countedcards.

the dots and beans and then copied the pattern while others
used methods that were not easy to describe and were recorded

Some LC and 4 year oldas
children would heap any number of beans sometimes trying to
make heaps of different sizes Just like the dots shown on

The highest percentage of no response case werethe cards.

.643
;585

Discrimination
Index

Percent
NT

Mean &
Difficulty
Indices

"other” on the score sheets.

same as sets of dots drawn on cards.
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Many did not seem to understandwith these two groups.

sets, that is,
interesting pattern

to count than copy the pattern as table

Table 25:

CopyingCountingCopying Pattern
654 &MC68

MC
6MC

70
72
74
76
78

LC G HC
LC G hC 
I P. G HC

LC,MC G HC 
LC G HC 
LC G HC

Methods i 
children

used for making equivalent sets by most
I from different types of schools and ages

MC
MC

4,5 G
4,5 G
4,5 G
4,5 G
4,5 G

6 .
6
6
6

Age groups 
pattern Counting

MC schools preferred
methods used by the highest percentages of

copying the pattern and counting, a very
Most children from the

Types of Schools
Item

2S which shows the 
children from the different categories of schools and age

was observed.

groups indicates.

the game as explained in English.
Of the two popular methods of making equivalent
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□rdanal numbersTtem analysis onTabIc 25 *
8
8

»

soItem

I

I

I

I

«
6.3n

Many children enjoyed

playing
enthusiatic that even before theynot tried (NT). Some were so

understood the request, they started putting marbles from the

This is clear on table 28 where therehad not been mastered.
different means for first in items 80 and 84, fourth inere

there were only 5 trucks.
This explainsstarted with provided the right orxler was followed.
The firstin item 80 than item 84 for first.the higher mean

children followed"fourth” in item 83 is higher because some
4 etc. and put marbles in the trucks

The first ”fourth” thenirrespective of the truck asked for.

• first truck to the last.
arbitrary fashion that it was clear the concept of ordinality

Discrimination 
Index

.7777

.5833

.8425

.7870

.7500

.6203

5.8
5.8
5.8
6.5
6.0
6.3
6.7

put marbles in each truck as requested.
with the marbles and the trucks hence the low percent

Mean & 
Difficulty 
Indices

Percent
NT

.648 

.208 

.178 

.273 

.395 

.360 

.310 

.213

2.287
2.733

.478

.406 

.383 

.448

.489 

.481 

.463

.410

.5555

.6944

On the whole, the ordinal numbers were very poorly done. 
I

• Five trucks were arranged in a row and the children were told to

Item 80 - First
81 - Third
82 - Fifth
83 - Fourth
84 — First
85 - Last
86 -* Second
87 — Fourth

Number of items
Total marks worth
Mean
Standard Deviation

items 83 and 87, fifth in item 82 and last in item 87 because
It did not matter which end the child

Many children responded in such an

the order 1, 2, 3,



126

in the iten; 63 would be fourth in the case where the order
of the trucks was followed by the child who did not

The concept of fifth

was
to it correctly-

Rote counting ability displayed by Nairobi ChildrenTable 27:

PercentageFrequencyNumber counted upto

10018.37391
33.019

381

59
1.56

3
7- 891
2991 % 621001

The children in this study were required to do rote
counting by one and count as far as they could go up to 100.
There was no question of right or wrong and therefore no
discrimination indices or reliability coefficients were

Out of a maximum mark of 5, thecalculated for this subteet.
1.519 while the standard deviation was 1.712.mean was
Considerable variance in ability to do rote counting

Only 15.5^ of the four

to six year
22.^^ could count up to 50.

1 
1

particularly respond to the request
the poorest with only 17.85{> of the children responding

1
1

- 69
- 79

132
50

17
10

0.8
1.8

Cumulative 
Frequency

36.4
26-9
22.6

0.5
15.5

20.1
18.6
17.8
16-0
15.5

12.5
9.5
4.3
2.5

61.9
48.9

1
1 — 29

39
49

by one was evidenced as table 27 shows.
old children in Nairobi could count up to 100 while
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The Conservation items

In Piagetian

The children were
To achieve correct answers,and

the child had to

The pictures

and numbered differently.
In cards 1, 2 and 3 dots were

— the toprows on

rows.
given by the children were recorded.

The standard deviation
To understand these

to see the

calculated only on the correct responses.
to refer to the tests in the appendix

inequalities between two sets.
disregard spatial arrangement which sometimes 

with number and to utilize number only.

responses, the reader has
arrangement of the pictures and the dots.

different sizes-
each card there were more pictures or dots, 

whether there was the same number in both

strictly like Piaget’s conservation items, 
conservation items, the subject first ascertains equivalence 

one—to—one correpondence. It is

arrangement is changed.
study, the child could answer the question asked only by 

counting or by one-to-one correspondence.
expected to recognize equalities

rows but spaced differently-
of the same size while in cards 4, 5 and 6 they were of

The child had to determine in which of two

or the bottom or

same size and were

not by counting but by
only after the child accepts numbers are the same that the

In the conservation items in this

conflicted perceptually
of Kenya flags and shields used were all of the 

arranged in two straight rows but spaced 
The dots were also in two straight

The conservation items in this study are not

The responses
and the discrimination indices were
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Table 28 • Item analysis on conservation items pictures:

Number of" items 6
Total marks worth 6

2.132Mean
1.935Standard Deviation

SOItem

Card 1
• 380
.175

.4351 28.3.359.163same

Card 2
top^ ►230

.3910 28.5.774.328
.158

Card 3
.210
.480

25.6.075 .0802.025same
Card 4

.253
.4444.498 27.0.453

.025

Card 5
27.8.4722.498.445top

.235

.050

Card 6
.496 .4537 27.8.435

.270

.018

spatial responses due to arrangementKey:
random responses.

Mean & Difficulty
Indices

Discrimination
Index

Percent 
NT

•t 
*

top

bottom * same

■M- bottom

bottom # same

bottom‘d

top"^

top"^

* bottom 
same"^

top 
bottom'^ 

* same



129

Table29 : Item analysis on conservation items — dots
Number of items 6
Total marks worth 6as

Mean 1.830
StandajTd Deviation 1.783ss

Item SD

Card 1
480 .500top . 5277 29.3
.205
.023

.195
6111496 .501 28.5

.023

.205top
348
.158 .365 .4074 29.0seme

.6296.430 .496 28 J 8
.028

Card 5
385
225
100 .300 2407same 29.0

.315top
* 225botton

.165 372same 29.5

Key:
.2 Size
* random responses

■ Mean & Difficulty 
Indices

Discrimination 
______ Index

Percent 
NT

spatial responses due to arrangement
II II II (I

bottom 
same

Card 3 
*

.255

* bottom

bottom 
* same

.4629

.1

Card 6
.2

bottonr • 1

Card 4 
top

bottom 
same’*^

top

Card 2 
top •
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of 3.962 and a standard deviation of 3.558 indicates for all
the 12 consejTvation items worth 12 marks The six pictures were
better done than the six dots with means of 2.132 and 1.830
respectively. The reliability co-efficient for all the
conservation items was .8871. A high percentage of the children
did not respond — about 285^. These were mainly children from
the LC type of schools and the 4 year old children who found
it difficult to follow ^instructions so that they could
understand the game.

Many children seemed to Just point to any row and
say "more"
fashion that the researcher got the impression that the children

were tired of the game and wanted to do it quickly and get over
with it irrespective of whether they answered the question

Two wrong responses were given. Spatial responses
either due to the arrangement of the pictures and dots or
due to the size and arrangement of the dots. These showed
that the children giving such responses were mainly guided
by perception. Those who gave random responses were rather
difficult to understand. The researcher got the impression that
the problem may have been in the use of the pre—measurement
vocabulary of ’’more’* and The experience the reseaircher•’same”.
had had in testing the comprehension of such premeasurement
vocabulary in section 4.13 made her feel that the language may
have influenced performance in this section quite considerably.

was

I I

asked or not.

or ’’same” • This was often done in such an arbitrary

The conservation items were very poorly done as a mean

This section did not seem to make sense if the vocabulary

had either not understood the game or were Just guessing or
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not acquired•
poorest in cards 1 and 2 "For pictures

All

were more spread out than
Judging fromothers

many of them —
disregard spatial arrangement which sometimesThey could not 

conflicted perceptually with number.

more than

Comprehension was
and cards 3, S and 6 for dots as tables 30 and 31 show, 

dots the same number but the

arrangement was different — some
, other cards had bigger dots than others.

these results, the pre-school children in Nairobi showed that 
half of them could not conserve number.

these cards had pictures or



Findings on Vocabulary4.13
In ths vocabulary subtest, the children were asked

manipulate blocks to show comprehension of twenty wordsto
phrases whose understanding is very important inor

This subtest proved to be one of the mostmathematics•
difficult in the whole test.*

: Item analysis on Vocabulary

20Number of items =
Total marks worth » 20

5.822mean

= 5.878Standard Deviation

.9346Reliability Coefficient

Item SD

15.0.8240.488.388Behind
15.0.0925.184.035Above
15.3.5648.423.233Bottom
15.3.4444.402.203Between
16.3.4629.374.168Each
16.3.6666.483.368Tallest
17.3.7962.485.378Remove
28.8.2592.307.105Set
16.5.7685.448.278More than
16.8.4722.429.243
16.8.4351.369.163Fewer than
16.3.6851.447.275Join
17.0.5648.428.240Below
16.8.7685.478.350Left
16.5.7962.495.423Outside
16.5.9629.501.503Inside
16.5.8240,497.440On
16.8.7592.483.370
16.8.7685.458.298
?G.5.7592.483.368-‘Top

Right
.Shorter than

Discrimination 
Index

Mean & 
Difficulty Indices

Percent 
NT

Table 30

As many as
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where 50.3% of* the children could correctly manipulate

The word with theother means are way below average.

highest frequency of
When childrenthe children showing comprehension of it.

asked to hold awere
their heads — and they were satisfied theyput the block on

were correct.
the table, manyobjects that they liked which were onany

of them
and correct responses bylarge percentage of no response

Some children made the wrong

responses
Three equal towers were built

with the
When children were asked to touch each  toweri most of then
touched one and considered the matter finished.

”as many as",The comparative expressions
quite difficultalso proved

for- fewer than where

only 10.5% of the children.
by manipulating the blocks in any way hoping any

with around 26% of the children getting them correct except 
only 16.3% were correct.

"more than".

"fewer than" and "shorter than"

of them would be correct.
blocks by the child with the help of the tester.

As the means on table 30 show, comprehension of 
these words was very low. Except for the word inside

block above their heads, most of them

error was "above" with only 3.5% of

just looked at the tester puzzled, hence the

When children were asked to fonn a set of

the blocks to show understanding of the word, all the
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On the whole, the vocabulary subtest was the one most
poorly done compared to classiFication, number and visual

memory.
blocks but the manipulation displayed was often not the

required response.
Findings on Visual Memory Subtest4.14
Objects

The child was shown a set of four objects. Oneobjects.
removed while the child had his eyes closed.

Ifhie was
correct the first time the question was asked.the child was

If he couldsheet was marked under first recall.the score
not recall, the question was asked again and the second

If after the thirdrecall section was marked and so on.
set of objectsrecall the child could not recall, a new

given where the object removed in the first set waswas
If the child wasRecognition was then tested.included•

the score sheet was marked.correct or incorrect,

of children who recalled correctly through first,ages
the removedsecond and third recall, and who recognised

object having failed to recall it.

object was
required to recall which object was taken away.

The figures shown on table 31 below show the percent—

The children, however, enjoyed playing with the

This scale measured visual memory for familiar
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Table 31 ; Findings on visual memory -» objects — (Percentages)

Number of items 5a:

Total marks worth 25SB

13.367Mean 8

Standard deviation 10.499s

New set NT
Correct1st Incorrect
3.0 19.55.0 17.65.349.8bird

1.8 5.0 22.3 18.65.347.3key
3.8 22.5 18.83.55.346.3watch

18.3 18.62.02.34.854.3car
3.3 24.5 18.33.56.344.0crayon

5Number of items
25Total marks worth 8

10.777Mean
9.650Standard Deviation

NT
1st 3rd

15.321.04.011.87.5Engine 40.5
16.825.83.05.043.3 6.3Car

31.0 18.04.85.334.8 6.3Bird
18.331.8■ 6.55.06.532.0Lion
18.035.37.55.36.0Ball 28.0

Removed
Object

objects.
Table 32 !

Removed 
Pictures

New set
Recognition

Correct Incorrect
Original set 

Recalls 
2nd

the car was 
children getting it right by first recall, 
recalled object was recalled by 44% of the children.
Pictures

The same procedure was followed for pictures as for 
The findings were as follows:—
Findings on Visual Memory - Pictures - (Percentages)

recalled better than the others with 54.3% of the
Crayon, the least

Original set
Recalls 
2nd 3rd
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than in the’ objects with subtest means oF 7.27
The best recall was on car end the

The

r^3call 9

incorrect responses

than the objects.
oF children who did not respond was

From the low
In each case,the rather lengthy explanations oF the game.
Some childrenjust For practice.a

Fromwho
Those who did
thereFore,not get the idea tended to give up and were,

various hypotheses were tested

u^ing the AN OVA, regression

cient.

Few examples were given
did not understand English got the idea oF the game 

the examples given and they responded v/ell.

second end third recalls were
just like in objects, but the proportion of 

with the new set was much higher

not pushed.
The reliability coeFFicient For the whole visual

The percentage
Those who did not respond were mainlygenerally 1G%.

cost schools where children did not understand

memory subtest was .95145- 
AFter this item analysis,

analysis and correlation coeFFi—

The general performance was much lower in the

pictures
end 9.42 respectively.
train engine while the poorest recall was on ball.

low compared to the First
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The analysis of variance fANOVAl4.21
The technique of statistical analysis which

the ambiguity involved
in assessing significant differences when more than

It has its
greatest usefulness when two or more independent

This technique was performedvariables are studied.
difference between

the different types of schools.
ANOVA consists of obtaining two independentThe

estimates* of variance>
between
and the other upon variability within groups called

The between groupthe within—group variance.
variance estimate reflects the magnitude of the
diffejrence between and/or among the group means•

The larger the difference between means, the larger
The within—the difference between group variance.

variance estimate reflects the dispersion ofgroup
The significancewithin each treatment group.scores

of the difference between these two variance estimates

to test the null hypotheses of no

permits researchers to overcome

one based upon variability

one comparison is made is the ANOVA.

groups called the between-group variance

is provided by Fisher’s F—distribution.
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The F—distribution is used to test for hypothesis
There aire threeconcerning the equality of the means.

basic assumptions for the use of an F-distribution in
testing the null hypothesis of no difference between the

These are;of the samples.means
observations aire • drawn from a normally(a)
distributed population;
observations represent independent random(b)
samples from papulations;
variance of the population are equal.(c)

test was used after FThe difference between means
This test was alsoin the ANOVA was found significant.

used to test for significance of difference between the

The Regression Analysis4.22
The regression technique was used in this study to

difference between the
Since age is a continuous process.different age groups.

and a difference of a few months is likely to be quite

r*egression technique was found to be the most appropriate
analysis for prediction purposes of performance between

For prediction problems, ’’the

notion

1.

test the null hypothesis of no

Blalock, H.M. 
Book Coy.

the different age groups.
of regression is both logically prior and theore­

tically more important than that of correlation

Jr. Social Statistics. (Mc.Graw-Hill 
Inc., New York., 1960)^p.273.

means of boys and girls.

significant in the all round development of children, the
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It is the usual practice to designate the independent
variable by the symbol X and the dependent one by Y. In
this study, age is the independent variable while comprehension
of the various tasks of the test is the dependent variable. The

associated with regression areassumptions
(a) that the form of the regression equation is linear

that the distributions of the Y values for each(b)
X are normal and
that the variance of the Y distributions are the(c)

If the regression of Y on X is linear, the equation
be written as Y =o<+ X where bothc^. and P are constants.can

Where X = □,
The slope of

the regression line is given by p since this constant indicates

the magnitude of the change in Y for a given change in X.
In this study, the regression analysis

Thewith the independent variable, age, given in months.
48 months and the oldest child was 83

months.
The Correlation Coefficient4.23

The correlation coefficient technique was used in
this study for testing the null hypotheses of no relationship
between various variables.

A coefficient of correlation is
to whatto what extent two variables are related,shows

extent variations in the one go with variations in the

then Y and therefore represents the point ?

a single number that

where the regression line crosses the Y axis.

was calculated

same for each value of X.

youngest child was
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other. It does not only give the form or nature oF
relationship of two variaoles but the degree or
strength of the relationships as well. These

however, do not necessarily implyrelationships,
This may or maythat one is the cause of the other.
it is found thatIn some situations,not be the case.

two variables are related because they are both related
third variable.or caused by,to. a

When two variables are posivetly related.
Negatively relatedincreases, the other also increases.

variables are inversely related.
theother decreases.

from a value of +coefficient of correlation can vary
which means perfect positive correlation, through1.00,

, which means complete independencezero
on down to- 1.00 which means perfect negativewhatever,

correlation.
The correlation coefficient r which is used in

this study was introduced by Kerl Peeirson and is also
The mostreferred to as product — moment correlation•

important requirement for the legitimate use of the
is that the trend of relationship between thePearson r

that is,two variables be rectilinear.
Correlation is essentially a measure of spread about

the regression line.

a straight line.

or no correlation

as one

As one increases, the
Hence, in different situations, r.



Unless the correlation is reasonably high (say .7

above), it may be rather misleading to make use ofor
Most correlations in the socialprediction equations•

Therefore, exact prediction
The r Formula used in thisbecomes out oF the question«

study is

7.

involves both Variances andSince this measure
is highly aFFected by a Few extremeitco—variances,

4.30
BeFore any data is analysed and results are

must bereported, various statistical procedures
These are described below:—Followed.

Introduction:4.31
Very oFten, researchers are called upon to make

the basis oF sample
it isIn attempting to reach decisions.inFormation•

useFul to make assumptions or guesses about the popu-
assumptions, which may orSuchiations involved.

called statistical hypotheses.
statements about the probabilityand in general are

In many instances.distributions oF the populations.

values oF either variable.
the results of the data A^;ALYSIS;..

decisions about populations on

many not be true,are

sciences are less than .7.
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Suchof* rejecting or r»ullif*ying them.

Any

called

the maximum

probability with which
that is, to reject a trueto risk a type 1 error,

level of significance of
chosen for allthe test.
This means that

the researcher is

means

.05.

This

criterix>A depends on
If the results calculated

fall

hypotheses which differ from
alternative hypotheses and each one is denoted

the Ho in this study is
about 5 chances in 100 that a hypothesis

The researcher then sets 
when he is going to accept or reject a hypothesis, 

which test statistic is being used

rejected or accepted at
that the researcher could be wrong with probability

so that

a criteria which shows

and the confidence limits.
on the rejection region, it is the Ho that is

hypothesis, is called the 
The level of significance 

.05 or 5^.

purpose 
hypotheses are called Null hypotheses or hypotheses 

of no significance and are denoted by Ho.
a given hypothesis aire

there are
would be rejected when it should be accepted, 

only about 95% confident that the right 

In such case, the hypothesis is

statistical hypotheses are formulated for the sole

by H^.
In testing a given hypothesis,

a researcher would be willing

decision has been made.
.05 level of significance, which
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Is accepted. This v.’ould mean that

of the different samples under study are not different
and that the samples may have been drawn from a popu-*

If the results falllation with the same variance.

that is accepted showing differerces that occur between

the samples being studied.
One of the purposes of this study as stated in

section 1.7 was to find out what mathematical concepts
This was shown

The other purpose of this study was to find out
whether differences occur in three major areas:

The different types of schools;(a)

(b) The different age groups

(c) The sexes.
Hypotheses formulated to show differences or no
differences and the statistical tests and the
jpQsijlts obtained are shown in the sections that

follow.
The other purpose is to find out the

relationship between the many variables dealt with
At the pre—school level, categorisationin this study.

of subjects is impracticable and the interdependence

rejected and the 
there is insufficient evidence to show that the means

on the acceptance region, it is the Ho hypothesis

pre-school children in Nairobi know.
in section 4.1 where each of the items was analysed.
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of* subjects is much more than in later years of
primary education.

which’the scoring of one variable affects the total

score

interest in this study.
DIFFERENCES IN TYPES OF SCHOOLS;4.-32

In view of the differences shown in Chapter 1,
table 1 , of the percentages of children admitted to
secondary schools in the last six years from different
categories of schools in Nairobi and the differences
between socio-economic groups found in other countries
end reported in Chapter two, one of the purposes of this
study is to find out whether differences in comprehension

well between the three categories of schools in Nairobi.
like the primary school children, attendThese children,

different types of schools.
When reviewing the related literature in chapter
the researcher did not come across researchestwo,

done in different types of schools; only in different
As mentioned in the limitationssocio-economic groups.

in chapter one, the high, medium and lowof this study
cost types of schools were considered as high, medium and

low. socio economic groups respectively.

or the relationship of one variable with the

of mathematical concepts exist at the pre-school level as

In vxew of this, the extent to

other, and the strength of this relationship is of
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Many researches have shown diFFerencGs between 'medium

economic groups as reported in section 2.4 But the researcher
did not come across any that compared three groups as in the
present study.

To test the differences between different types of

Hypothesis 1
There is no difference-in comprehension ofHo:

mathematical concepts between children from different types of
schools in Nairobi•
Results:

The following ANOVA results were computed:
- Table 33 : Computations for ANOVA based on total scores

DF • Sum of Squares Mean squares F

2 68391.0625 34195.5313 54.697

397 248198.3750 625.1848

Total 399 316589.4375

Hypothesis 2
difference in comprehension ofThere is noHo:

mathematical concepts between children from different
types of schools in

Within 
groups

Between 
groups

Source of 
Variation

schools, the statistical test used was the ANOVA.

and low socio-economic groups and between high and low socio-



Classification.2.1
Number2.2
Vocabulary2.3
Visual Memory2.4

1 is based onWhile hypothesis
all the variables combined, hypothesis 2 is

of each variable on its own.based on the scores
for ANOVA based on Classification

FMean SquaresSum of SquaresOF

26.1826790.218813580.43752
259.3440102959.6250397

116540.0625399Total

for ANOVA based on Number ScoresTable 35 : Computation

FMean SquaresSum of SquaresOF

21.7444994.7188S989.43752

229.704291192,5625397
101182.0000399Total

Source of 
Variation

Between 
groups
Within 
groups

Between 
groups

Within 
groups

Table 34 : Computations 
Scores

Source of 
Variation

scores of

the total scores, that is.
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DF F

06.7752096.77734193.55472

24.16339592.8477397
13706.4023399Total

for ANOVA based on Visual Memory

FDF

51.83314099.062520190.12502

272.0090107907.6250397
• 136185.7500399Total

significant F in ANOVA results for
of the1 and 2, it meant that at least onehypotheses

But thedifferent •from the three samples wasmeans
A test oftechnique did not show which one.ANOVA

done to show which meansdifference between means was
at aThis involved taking two meansdifferent.were

Thesedifferent types of schools.time, each from
table 36 •results are shown on

Source of 
Variation
Between 
groups
Within 
groups

Table 37 : Computation
Scores

Source of 
Variation
Between 
groups

Sum of 
Squares

Sum of 
Squares

Mean 
Squares

Mean 
Squares

Within 
groups

Subsequent to a

Table 36 ; Computation for ANOVA based on Vocabulary 
Scores .
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Table, 38 :

MC(N=87]LC(N=213)

MC-HCLC-HCLC-MCVariable XXX

-0.4040.53 14.6715.0839.6617.1128.46
32.42 14.4616.1227.9615.0720.80Number

6.4010.404.537.534.222.94Vocabulary

36.11 13.1117.4520.4017.4016.69

64.14 24.803.6853.8725.0934.11

— values significant at .05
the first mean is less thanthe minus signs mean

second and is ignored when consideringthe
the t - values.

table 38 clearly show that differencesThe t—values in
except the mean in classificationfound between all meanswere

Although the HCand the HC types of schools.

mean was

for the means were
the variables.for

Classifi­
cation

Visual
Memory
Total
Score

(HC(N=1OO) t-values for difference 
between means

*-6.08
*-6.44

-3.46

* -8.36

* -5.32
-3.66*

* -5.27

greater than the MC mean, the difference was not 
at .05 level of significance.

* -12.40

- 9.98

-6.19*

*-1.99
•K -3.59

-2.81

To show whether
of schools in their comprehension of the

Mean scores of test for the main variables by 
different types of schools  

the LC or HC types
identified mathematical concepts, the 93}^ confidence intervals 

calculated, both for the total scores and

- 9.91

statistically significant
the MC types of schools were closer to

These are shown on table 39.

between the MC
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Table

Intervals95% ConfidenceVariables
HCMCLC

59.2137 to 69.056730.7180 to 37.4975 48.5364 to 59.1974Total scroire
37.6184 to 43.441626.1489 to 30.7713 36.4403 to 42.8700Classification
29.5460 to 35.284022.8360 24.5244 to 31.395118.7649 toNumber
9.2107 to 11.74938.49506.5625 to3.50892.3691 toVocabulary

24.6833 to 32.3212 33.7079 to 38.912114.3339 to 19.0558Visual Memory

The total scores

each case > the sep between
In classification and number.gap between

arethe LC and MC groups
The MC and HCthan in number.in classificationgroups is larger

than in number so that thein classificationoverlap moregroups
t—values, for the difference

classification only between MCdifference in

of schools.and HC types
the different types of schools inbetweenThe differences

tables 38 and 39 led to a furthervariables shown on
difference between means for all

analysis.
show exactly where differencesthe subtests.were

for the subtests are shown onThe means scoreswere found.

table 40»

the LC and MC groups.
clearly distinct and the gap between the

calculated to

emphasise the no

39 : 95% confidence intervals for the means in the total 
score and the variables between types of schools. 

, vocabulary and the visual memory variables 
different types of schools overlap but in

between means on tables 33 & 40 serve to

show that at no point do the
the MC and HC groups is much less than the

the various
The t-values for the
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Table 40 ; Mean scorffs for the subtests by types of schools

LC(N=213) MC(N=Q7} hc(n=ioo)Subtest

X X K LC-MC LC-HC MC-HC
2.081.81 -1.25 0.21
2.602.33 -1.26 0.34
4.482.66 2.77 3.012.39 -6.11* 0.01
3.94 4.03 2.542.22
3.21 3.95 0.33 -0.46

1.85 5,97 0.222.01 5.295.05 -0.94
0.58 0.66 0.400.30

0.80
7.75 0.07

2.95

5.293.62
-1.386.26 2.683.02

6.404.22
2.672.84

1.84
2.77
3.061.82.67

1.941.821.59
7.05
7.668.73 11.63,

.05.

between the different types

the ordering of geometric shapes. In

In bothtable 40 show.
In ordering, the LC^wasbetter than the HC group.

the best.was^0 group but the HC group

Visual1*2

2.48
1.61

0.26
0.41

2.47
1.59

1.56
1.59

4,40
4.15

4.32
5.81

2.21
2.79
1.89
1.98

2.99
3.11
2.71

t-Values for diff. 
between Means

0.63
0.53

1.65
1.72

1.32
1.44

2.54
3.45

In classification, there were no significant differences
of schools in the naming and identifying

3.87
3.11
2.29

5.54
2.94

1.20
1.48
1.18

3.50
3.11

6.07
7.53

4.92
4.69

2.20
1.44
1.64
1.44

0.35
0.53

8.90 17.79
3.70 3.04

3.49
3.04
3.11
4.53 10.48
2.74
2.91
1.81

0.77
7.42 17.71Sorting

Writing numerals 
Ident. numerals 

count.
Set Count 
Vocabulary 
Equiv. Sets 
Ordinal, numbers 
Conserv. dots 
Conserv, Pictures 
Rote Counting 

'V.M. Objects 
^.M. Pictures

-1.36 
-2.09* -5.14* -2.15* 
-5.59* -8.IS# -1.63 
—3.81*—10.04* -4.63*

-0,94 
-2.97* -4.55* -1.01 
-6.06* -6.24* 
-3.05* -4.95* -1.40 
-3.31* -5.76* -1.85* 
-2.73* -4.63* -1.43

-2,05* -0.45 
-8.36* -12.40*-3.59* 
-3.02* -5.08* -1.45 
-4.79* -8,63* -2.48* 
-5.47* -8.09* -1,78* 
-5.36* -6.94

performed better than the LC
these subtests, the LC group performed 

group
better than the

Beorn.shape name 

Beam shape-Ident. 

Colour—name 

Colours-Ident.

Beom.shape-matching 3.11

Matching Colours 
Ordering
Logical connectives 0.18

11.24

6,21*
-5.46* -5.97* -0.24

-5.14* -4.56*
-4,’55* -3.66* 
-0.70

2.19

9.42 10.45 16.77 10.02 18,81
7.27 8.73 11.63 9.65 17.50

of geometric shapes and in
the naming and identifying of geometric shapes, the MC group 

and the HC groups as the means on

1.78 1.55
2.26 1,60
4.48

*t — values significant at
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No signiTicant difTsrences were found between
the LC and MC groups in matching of geometric shapes and

. colours and in counting members of a given set,.
No significant differences were found between

the MC and HC groups in naming and identifying colours,
logical connectives, sorting, writing numerals, counting
beans and members of a given set, making equivalent sets.
conservation of number using pictures and in visual memory
using objects.

This analysis of the subtests emphasises the
differences found earlier between the different types

Differences are greater between the LCof schools.
and MC groups than between MC and HC groups.
DIFFERENCES BETWEEN AGE GROUPS4.33

The research studies reported in section 2.5
confirm Piaget’s studies and findings that the under­
standing of number and classification highly depends on

Since the children being studiedthe age of the child,
according to Piaget, the pre—operationalhere are in,

ofstage, they are generally in one generalised group
But since the child’sintellectual development.

function ofunderstanding of various concepts is a

olds are

expected in their comprehension of mathematical concepts
revealed by the total score, classification score.as

vocabulary score and visual memory score.number score.

age, differences between 4, 5 and 6 year
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To test the null hypothesis of no dxff'erence
between the different age groups, the regression technique
was used where the age was considered in months and not in
years.
HYPOTHESIS 3

There is no -difference inHO :
comprehension of mathematical concepts between children
of the age range four to six years.
Results

on

R 0,50499
R Square 0.25502
Variable B - Age 1.46872
Standard Error B 0.12583
Beta 0.50499

Constant -50,79481

Hypothesis 3 is based on the total score of the
variables treated separately in hypothesis 4.
HYPOTHESIS 4

Ho: There is no difference in comprehension of

mathematical concepts between children of the age range
four to six years in 1 Classification

2 Number2

3 Vocabulary
4 visual Memory

Table 41 : Results of the regression analysis based 
total score . 
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RESULTS

42.

Table 42 :

VocabularyNumberClassiFication

0.61400 0.32015 0.39285.47226R
0.102490.37700 0.15433.22303R Square
0.194311.00959 0.749400.83338Variable B — Age

0.06505 0.02882 0.087930.07797Standard error B
0.61400 0.320150.47226 0.39285Beta

-41.21504 —6.97195 -25.19951-20.96112Constant

To verify the regression analysis results, the
t—values for difference between means were calculated between
the three age groups in years. These results are shown on
table 43.

Visual
Memory

Results of the regression analysis based on 
classification, number, vocabulary and visual 
memory scores.

The results of the regression analysis based on
age in months of the various variables are shwon on table
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Table 4-3 ;

S(N=138) 6(N=142)4(N«120)

XTask 5-6
25.68 62.9943.28 24.3423.35 -4.74* -11.57* -6.59Total

15.1843.0915.0532.91 -4.54* - 9.QG^ -5.6315.7724.20

11.4637.3914.04 -5.26* -15.90* -9.6422.6412.4113.91Number
6.12 -3.00* — 6.56* -3.485.81 8.025.544.653.55Vocabulary

15.75 -3.75*18.36 33.02 - 9.03* -4.8723.0816.7514.87

.05.*t—values significant at
the minus sign means the first mean is less than the
second.
the minus sign is ignored when considering the
t—values•
The findings shown on table 43 above clearly show

that the older children in each case perform better than the
children and that the differences between the meansyounger

ftrs=> statistically significant at .05.

To show whether the 5 year olds were close to the

to 6 year olds in their comprehension of mathematical4 or
concepts, the 95% confidence intervals for the means were
calculated, both for the total scores and for each of the

The results are shown on table 44.variables.

Classifi­
cation

Visual
Memory

Mean scores and t—values for difference 
between means for the total and the four 
main variables .•

t—values for difference 
between means 

4—5 4-6_2_
28.73
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total

95)6 confidence intervalsVariables
4 years 5 years 6 years

24,5069 to 32.9471Total score 30.9612 to 47.6079 58.9522 to 67.0283

21.3496 to 27.0504 30.3801 to 35.4460 40.5726 to 45.6105

20.2812 to 25.008611.6690 to 16.1560Number 35.4924 to 39.2964
4.5591 to 6.51342,7104 to 4.3096Vocabulary 7.0054 to 9.0368

19.9099 to 26.169511.8390 to 17.8943 30.4086 to 35.6336

The above 95^ confidence intervals for scores between

groups are clearly distinct and at no point do they overlap.
These differences are even clearer than the type of school

differences analysed earlier. In each case, the gap between the

5 and 6 year olds is greater than the gap between the 4 and 5 year

This means that in comprehension of mathematical concepts.olds.
the 5 year old children are closer to the 4 year olds than to the

6 year olds.
In order to show whether there ai?e any areas in the

various subtests where there are no differences between the age
groups, t—values for the difference between means of the subtests

analysed ^d are shown on table 45.

Visual
Memory

Classifi­
cation

by age groups were

Table 44 ; 95% confidence intervals for the 
score and the variables between age groups

age groups indicate that the confidence intervals between age
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Table 45 : Mean scores for subtests by age in years

4(N=12O) 5(N=138) 6(N«142jSubtests

4—5 4-6 5-6
XXX

1.35 -2.79* -9.06* -5.89*- 1.60 2.701.66 '1.13 .1.46

1.171.66 3.27 -2.91* -9.84* -6.56*2.151.661.55

2.664.742.893.13 .2.692.02
2.344.252.592.872.42

-1.551.20 -3.17* -1.623.601.453.341.64

-3.44* -4.44* -1.26 •1.245.701.385.512.374.69Colours match
-1.23 -4.84* -3.79*0.770.520.550.220.420.14Ordering

-2.41* -1.87*-0.550.780.440.660.280.550.23

-4.06* -8.35* -4.38*8.028.29 18.318.45 14.049.80

-4.38*-18.45* -11.78*2.125.852.732.422.041.09

—4.24*—14.86* -9.25*2.426.943.343.722.902.05

—5.02*—13.66* -7.45*1.956.252.974.022.832.20Bean count
-4.05* -8.57* -4.15*1.717.082.964.28Set count
-2.23* -7.25* -4.93*2.144.602.682.722.43
_3.48* -8.39* -5.13*3.96 2.972.461.91 2.281.32

-5.21* -4.28*-1.662.51 2.181.331.591.451.30

—3,18* -4.77* -2.35*2.312.681,592.121.591.49

—4.28* -11.7L* -7.89*2.71 1.921.371.140.710.55
A-3.21* -7.94* -4.418.6610.59 17.908.64 10.21 12.81

A
8.34 10.27 9.76 15.12 8.686.23

-3.48*’S.Bl 6.128.025.544.653.55Vocabulary

t-values significant at .05*

Geom. Shape 
Name

Geom. Shape 
Indent.

Geom. Shape 
match

t-values for difference 
between means

Writing 
numerals 
|dent.

numerals

Conserv. 
pictures 
Rote count
Visual M.
Objects
Visual M.
Pictures

Equiv. sets
Ordinal
numbers
Conserv. dots

* 
-8.18

Colours-Name
Colours Indent 1,83

3.04

3.43 . 5.89
3.17

CompEtrison of subsets of a set
Sorting

-3.91* -8.21* -4.85*
-3.30* -8.18*

-3,55* -8.41* -4.40
* *-3.00 -6.56
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Table 45 shows that although In each case the
older children comprehend mathematical concepts better
than the younger children, in matching geometric shapes,
in ordering, in the logical connectives and in conseirva—
tion using dots, the difference between the 4 and 5 year

Only in twoolds is not statistically significant at .05.
subtests were there no significant differences between the
5 and 6 years olds.

The means between the 4 and 6 year oldsshapes end colours•
.05.all statistically significant atare

that is, in the matching of geometric
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Differences between sexes4.34
The outline of findings of research studies on

differences imported in section 2- 6 indicated nosex
significant differences between boys and girls of pre-school

Where differences were found which were not significant,age.
The following hypothesesthey were often in favour of girls-

difference between sexes amongtest the null hypotheses of no

px*e—school Nairobi children —

Hypotheses 5
There is no difference in comprehension of mathematicalHo:
concepts between boys and girls of pre—school age in

Nairobi

Results

Girls [N-195)Boys (N—205)
XX t—value

0o2546.275028.37045.5676

treated separately in hypothesis 6

mathematical concepts between boys and girls

of pre-school age in

Hypo'thesis 6
Ho ; There is no difference in comprehension of

28.023

Hypothesis 5 is based on the total score of the variable

Table 46: Mean scores and t—values for difference between 
sexes basad on the total scores;
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Classirication1
Number2
Vocabulary3
Visual Memory4

Results:
The results of the difference between means test between

boys and girls are shown on table 47.
Mean scores and t-values for difference between sexes:Table 47;

GirlsBoysVariable

t—valueX
-0.8117.00034.625617.19033.2341Classification

25.1505 15.611 -0.1325.369216.254Number
0.525.9065.66675.8625.9707Vocabulary

18.406 -0.4524.574418.57623.7366Visual Memoxv

Differences between some subtests
These show whether performance in tests which are related

is different or not.
Hypothesis 7

andThere is no difference between counting of beansHo:
counting of pictures.

Results:
The t—value for the difference between the means

- 11.78.
Hypothesis 8

There is no difference in visual memory between objectsHo:
and pictures

objects and pictures was 6.41.memory

Results:
The t—value for the difference between the means of visual

of counting beans and counting members of a given set was
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Relationships of* variables used in this study4.35

As mentioned in section 1.7 one of the purposes

between various variables used in the study and also to show the
strength of the relationships. These relationships are important
at the pre-school level where categorisation of subjects is
impossible and where the interdependence of subjects is great.
The extent to which the comprehension of one task affects the
comprehension of another task calls for a test to find out the

In each case, the Pearson’ssignificance of the relationships.
correlation coefficient was used.
Hypothesis 9

There is no correlation between the total score andHo:
Classification1
Number2
Vocabulary3
Visual memory4

Results
1 is rThe correlation coefficient for

s .904312 is r
3 is r

= .663884 is r

Ho:
classification skills and

1
2 
3

Number 
Vocabulary 
Visual Memory

= .66633

of the present study was to show whether there are any relationships

« .91272

Hypothesis 10
There is no correlation between comprehension of
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Results
1 isconrelation coet'Ficient forThe
2 isIIIIII

719063 isII r =IfIIII

Hypothesis 11
correlation between comprehension ofThere is noHo:

number skills and
Vocabulary11: 1
Visual memory11: 2

Results
.69914is r s*coefficient for 11:1The correlation
.70837is r =11:2IIIIIIII

between comprehension ofHo:
vocabulary and visual memory.

Results:
.67349coefficient for H.12 is r =The correlation

also tested.relationships of various subtests wasThe
Ho:

1
naming and identifying colours2

3
r<fte4

There is no correlation between 
writing and identifying numerals

naming and identifying shapes
counting and counting of beans and pictures

Hypothesis 12
There is no correlation

r « .74776

Hypothesis 13

r = .82232
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Results

1 is r .8715
It .93172 is rItIt

ItIt 3 is rIIIt

II It 4 is r .5159ItIt

Hypothesis 14
There is no coirrelation between vocabulary skills andHo :

the no—vocabulary skills
Results

The correlation coefficient between vocabulary and the
non—vocabulary skills in the test batteries is r
Hypothesis 15

There is no difference in conservation of numberHo:
6 year old children.between 4, 5 and

Results:
0.29000RMultiple a

0.08410R square s

0.10670Variable B — Age ss

standard Error 8 » 0.01765
Beta — 0.29000
Constant = 3.06395.

The correlation coefficient for
II

» .7713.

« .7647
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CHAPTER FIVE
SUMMARY AND CONCLUSIONS

INTRODUCTION5.0
Final chapter of this study, chapter Five aims toAs the

summarise the whole study and in the conclusions oF the results
highlight some implications and arecommendations as viewed by the

author.
Section 5.1 presents an outline oF the objectives and

data collection and analysis.
Sectionthe

and Visual Memory in section 5.24.section 5.23
the mathematical concepts are mentionedon

in section 5.25.

Further research are
in section 5.4.

5.1 Summary
oF this study was to Find out pre-schoolThe main purpose

identiFied mathematical concepts.

Five and six year

between

aims oF the study and oF the methods and procedures used For
Section 5.11 gives a summary oF

background oF the sample oF children in the study.
5.2 presents the conclusions, implications and recommendations 

This includes classiFica-

Found in section 5.26.
outlined Followed by the concluding remarks

children’s comprehension oF some
Once these were confirmed, various statistical tests were done to 

diFFerences between the three types

^gj-»ious variables was also tested

recommendations based
Conclusions on the hypotheses tested are

In section 5.3, some implications For

show whether or not there were 
of schools, high, medium and low cost; the three age groups, four, 

olds and the boys and girls. The relationship

on the mathematical concepts tested.
in section ^.21, Number in section 5.22, Vocabulary in

Some general
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A number of test batteries previously used for kinder^jApten
children in U.S.A, by the School Mathematics Study Group [SMSG),
were used but were changed a little to suit Kenyan Children in
Nairobi.
vocabulary and visual memory skills. A pilot study was done
and the necessary adjustment to the test directions were made.

Seven women test administrators were chosen and trained
by the writer to test the children. Each tester and the child
would sit facing each other across a table in a room all by
themselves, the tester generally adopting a positively reinfor—

Unlike Piaget’s clinicalcing attitude towards the child.
method of testing, the testers were not allowed to probe beyond

This would have required morewhat the test directions allowed.
experienced testers than were available.

All the tests were treated as games during which test
A number of sessions were heldmaterials varied quite a lot.

each day with different children to avoid taking them over the
But all theVery few verbal responses were needed.long test.

instructions were clearly written and executed in English, the
Schools’ medium of instruction.

A sample of 400 children from different types of schools
Each child’sand age groups were randomly chosen and tested.

response was marked on the scoring sheets. A scoring grid and
The Statistical Package forcoding system were prepared.a

Social Sciences (SPSS) was used with the IBM computer at the
Ministry of Finance and Economic Planning. The frequencies,

and standard deviation, the ANOVA, the regression analysis,means
the cox*relation coefficients and the difference between means

These were divided into classification, number,
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The discrimination indices and thetests were all calculated.
reliability coefficients were calculated manually.
Background of the children in the study6.11

Most of the children in the sample were in the Nairobi
City Council pre-schools but most of the six year olds were in
standard one classes of primary schools. Both the pre-schools

schools.
prominently in the whole study.

other than in comprehen—

There are three large HC day nurseries charging K.Shs.25O
Most children are taken to school by carper month per child.

and have parents both of whom are in paid employment. These

schools are better equipped with play, writing and reading.
Their food is cooked in the schoolmaterials than others.

kitchen and is of a higher quality than in other types of
In addition to the main meals, the childrennursery schools.

The schools areare provided with plenty of milk and fruits.
situated in generally HC residential areas.

There are four MC day nurseries charging K.Shs.2OO per
These are very much like the HC nurseries withmonth per child.

classrooms for different age groups but each school does not
The food is centrally cooked, togetherhave its own kitchen.

cooked in the HC schools.
residential areas.

types of schools showing differences, 
sion of mathematical concepts, is given.

with food for the LC schools and is of a lower quality than that
These are generally located in MC

and the primary schools
Since these differences in types of schools figure

are categorised into HC, MC and LC

a short description of these
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There are eight LC day nurseries all of which are located
in the LC residential areas o-p the city. They charge K. Shs.75
per month per child. These day nurseries do not have separate
classrooms for different age groups as the HC and IWC ones do.
They use one big hall with teachers and their classes at
particular corners of the hall. Disturbance is inevitable. They
have fewer play, writing and reading materials. Their food does

I not often arrive on time for lunch.
afternoon drink after the siesta as children in the HC and MD
schools did.

All the day nurseries are administered by the Nairobi City
The teachers are of the same grades and qualifications.Council.

it is not
Here, a mixture of many

English
is taught as a subject. Surprisingly, most of the songs and rhymes
used in all the day nurseries are in English. They do not seem

the teachers. Rote learning is quite prevalent.
Most standard one teachers practise streaming within the

class — this is the homogeneous grouping of students within a
single class. The children in the poorest groups were usually
those who had not been to nursery schools or those who attended
the very poor ones.
classify children at at a very early age.

The official medium of instruction in all of them is English.
While English is used in the HC nurseries and a little in the MC

children who have not picked the English language yet, 
so in the LC schools as it should be.

to make much sense to the children, nor to a large number of

The nursery schools, therefore, help to

nurseries but with occasional vernacular of Kiswahili to new

The children do not have an

languages with a predominance of Kiswahili, is used.



167

5.2

The level of* comprehension of the mathematical concepts
that I set out to ascertain was shown in the item analysis in

What follows is a discussion on the results in eachchapter four.
of the main areas of operation.
Classification.21

The idea of sorting or classification is based on the idea

The ability to grasp the relation or relation—of a relation.
The inability of

children to grasp

Classification serves
In this test, the assumption is that abstract.matical concepts.

employed solely as perceptual tests to ascertaintasks were
able to match two cards or shapes

embedded
Most children enjoyed the game

and had no
Betweenof matching.

to specific colours and simple geometricchildren to give names

ships of ideas is fundamental to reasoning.
the relationships of notions or ideas is a

categorise a wide range of perceptual experiences.
The matching portions of the colours and geometric shapes’

whether the children were
within two displayed sets of cards or shapes on the

basis of colour or shape alone- 
problem in displaying their knowledge of the concept 

82% and 90% of the children could do this

conrectly.
The naming portions of these same tasks required the

principal obstacle to the development of their reasoning.
basis for the development of mathe—

CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS ON THE MATHEMATICAL 
CONCEPTS TESTED.

awareness of certain regularities.

as a

concepts develop partly through
At the level of the four to six year old, such physical attributes 
□f- objects as size, shape and colour are used to systematize and



168

Ac cur ate per farm an ceshapes.
children’s experience in having had a particular lable, for

a
the

The naming

The

colour or shaperequired the
This task demanded.displayed set•
shape name attached

to
requested object

whose

the others was
Betweentask.

The
This isof coloursthe names

new in the nurseryFor those children who werenot surprising.
At home, theylearnt these in school yet.school, they hadn’t

of colours like green, orange,

blue, yellow or shapes
Infor them in the mother tongues.there are no namesbecause

for them either except green
This•isleaf which is not dry.colour

wouldn’t have learnt the names
like triangles, squares and rectangles

The naming and the 
sorting parts which required, among other things, 

and shapes were also poorly done.

on these items depended upon the

requested by the tester from a
in addition to having the particular colour or

certain perceptual stimuli, that the child ’'keep in mind» the 
while scanning the presented set to locate the 

appropriate object, whose only property differentiating it from 
its colour or shape, according to the specific 
4^ and 67% of the children could do this task.

identifying sections were poorly done.
knowledge of

identifying portions
children to identify and select a

Kiswahili, there are no names 
which is described as a

section was always given before the identifying so that the 
children would have to provide the colour and shape names.

of the colour and geometric shapes tasks

example, circle shape or red colour, consistently attached to 
particular hue or shape, and being able to say that word when

appropriate perceptual stimulus was presented. The ability of
the children to do these tasks ranged from 39% to 59%.
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one oF the areas where

the
need to be

red
aware

of* the shapes and colours around them everyday. This would call

teacher would discuss the children's work deliberately bringing
Constant references of* these

colouring and painting, nature walks, even
in number work where counters of different colours and shapes
can be used. The correlation between naming and identifying

as .9317 while the correlation between naming and
identifying shapes Pre—school teachers should
try and do these tasks together as they are highly related.

When the children weire asked to sort all the red
triangles out of

Many of
these included triangles not red showing they were just thinking
about the shape, others included other shapes which were red
showing thlsy were just thinking about colour. Others included
shapes that were neither triangles, nor red. Some children

rarely seemed to stop to think about what they were doing or
were expected to do. For some of them, the exercise seemed

.U.it

nursery school education has got to 
complement for what is lacking from home.

shapes and colours can be made during the various activities,like, 
cutting out shapes.

in the colour end shape names.

colours was r

a multi-coloured set of geometric shapes, only 
50% could choose all the four red triangles present.

Although the NCC pre-schools are well supplied with 
geometric shapes, counters and paints of different colours, 
constant use of the names of the shapes and colours

colour, say red colour” etc. but by making the children
stressed more, not by formally teaching children ”this is

was r = .7647.

for more interaction between teachers and children where the
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merely to require the physical shu'Ff'ling of the geometric shapes
during which they would hopefully achieve what the-tester wanted.

Q&fi of the children could sort all the four circles from
set of geometric shapes of the same colour. Some included othera

Their ability to do this couldshapes in addition to the circles.
be due to perceptual structures which Piaget says are sufficient
to solve a simple classification problem. ''Sensory cues may allow
the children to put the same shapes together or the same colours

These pre-operational children in this study showedtogether".
The perception on whichpresent perception,

it focussed on a

Same

children sorting them correctly.

which perceptually looked the same showing poor discrimination
MostVery few were keen to exhaust all possibilities.ability.

would pick one or two
Any prompting usually led to confusion and thefinished.

children forgetting the criterion they were using so that they

for or not.

did not seem to have a plan in classifying objects.

by 
end others where graphic collections

they relied on
single dimension of the problem.

Classification using size proved very difficult.

or three shapes eind consider the matter

The classificatory behaviour is similar to that observed 
Inhelder and Piaget (1964], Lovell, Mitchell and Everett (1962] 

were observed end children

a great reliance on
tended to be partial, that isj

vi/ould randomly choose any shapes whether they were the ones asked

size shapes and smallest members had just about a quarter of the 
The strategy the children used 

to judge the sizes was not clear — some would just pick any shapes
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comprehension oF the operation oFThe very poor
that children in

When

they are given a
in order only when very

oF children in ordering

Seriation requiresto seriate*
than A and C is bigger thaniF B is bigger

Only 16.39& and 14.0% oFthenB,
the children could arrange

order as asked.
around age 7 or 6 years.

are
diFFerent sizes and to numbers

Two tasks tested the

do them correctly agree
below the age oF 9 years

The
the shapes

Some children

transitive property —
logically C is bigger than A.

circles and triangles respectively in

do not have the necessary 
logical and arithmetical operation.

during classiFication oF

begin at random and try to rearrange
The Fact that the largest numbernoticeable discrepancies occur.

both circles and triangles did

operations involved in this
•Figural’ collection oF objects 

into two classes — triangles,
sorted the shapes on the

greater than 3 but less than 5. 
relationship where two sub-classes 

only 1396 and 17% could

so randomly.

SS.^ for circles and 61.8% for triangles - shows this inability 
the mathematical idea oF the

the pre—operation stage
set oF objects to arrange in order bF sizes, they

below age 7 or 0 years, constant 
oF objects arranged in order oF 

provide useFul pre­
children will be ablemeasurement readiness activities so that

to understand the meaning oF numbers e.g, that 4 is a number

serializing agrees with Piaget when he says
are unable to construct a series.

quite evident here.

Piaget says that this system oF operation appears 
But at the pre—schools where children 

reFerences to objects oF

oF a whole were compared. The Fact that 
with Piaget when he says many children 

mental

••one more than** the previous number can

and red squares, was
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basis of attribute similarity — triangles and then red squares,I

distracted by configurational aspects of the formationbut were
than the four littlewhen the two big red squares appeared more

triangles.
in which classificatory behaviourThere are many ways

Sorting opportunities must be encouraged.
often sort many things into sets

interact with the children
Thisto sort things.by finding

opportunity for the
The teacher could structure

the situation

provide?'Thisbeads etc.beans orall the
Progressively, the teacherin inclusion relations.experience

This providesesk for objects using twocan

Zn preparation

This is alsowhere one—
be introduced.time when number cana

school child, the fact that if sixthat, to the young nursery
is not a foregonewe need six spoons.

This isconclusion•
personal experience.

'I I
1

Pre—school children
or their own choice, and the teacher can provide articles

A variety of objects can be used

beans,) bottle—tops etc.
out the criteria the children use

teacher to suggest other ways in

specifically for this purpose.
— buttons, small pictuires, beads,

The teacher can

children each have one spoon
something that children must learn by

for a meal time, the
■to—one relationships can be experienced.

The teacher must remember

cars, animal pictures or toys.

or three attributes•

can be introduced.

experience in common elements in sets.

attribute e.g. all the things that you can

Most children eat lunch in the schools.
children should be allowed to participate,

provides an
which the child can sort the objects, 

by getting the children to look for a particular
eat, all the animals,
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5,22 Number
naturally interested in numbers and comparisonsChildiren are

they are given sweets, they want toIf. as a group,of quantity.
distributed to them equally orknow whether the sweets were

They learn to count bychildren were Favoured.whether some
They have already used

number words in their play•
However, unless the teacher

children may not

This

can be overcome
counting.

Thecardinal counting ability.Two tasks assessed the
specified number of beansasked to count out achildren were

Then they wereof beans provided to them.from a larger set
set (pictuares ofrequired to count the

Between

children
The results on the twocount pictures.

4 or3,

shown a matchbox, each withl-tere, the children werenumerals.

S beans or pictures were 
fixed numberalthough the counting of a

the counting of beans from

a card)•

symbols before coming to school.
makes it very obvious, it can happen that some

refers to a set of that many things.

were very similar.

number of members in a 
familiar objects on a card). Between 54% and 72% of the 

could count beans while between 59% end.80% could 
separate counting tasks 

readily

realise that each number name
not the single object he may be touching or looking at.

by the physical manipulation of objects durxng

Bjwiatating an ordered pattern of words.
Probably some have seen number

counted by the children
of pictures was somewhat simpler than

count increased towards 9, the

The same pattern was

a larger set, 
ability to count progressively

observed in the identification of

As the items to
decreased.
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to hand the tester

5 were
The

and 65^ of the
number 0 was, however,

to 100 while

to 10.
not very strong

schools in
There were

Nairobi.

to

number names
are classroom

names

s:counting to operations
Manipulation

Among thethe
which is

activities

things in a
teach cardinal

deal with numbers
and values.

manipulatedonly if objects
the children

Teachersto be counted.

during play
of set mai

is the approach 
included is 

conepet

and rote counting was

of the nursery

in children's

the swings as

provide

These number

iituations.

iterials prior

’’New Maths” •

that of
of equivalence.

employed

on numbers

a numeral printed on the front.
number of beans represented by the numeral, and the children 

the matchbox with 3, then 1,
The small numbers 3, 1, 4 and

Between 47%

were requested
4, 5, 0, 8, 7 and 9 beans inside.

easier to identify than the bigger numbers.
identify numerals correctly-

to establish the

Inside the matchbox was the

children could
the most difficult.
,5% could count by rote up

The correlation between

swung.
a good introduction

can
lortunities to learn

to give meaning

There are many
of them and

62 children or 15
73 or 18.3% could not count up 

cardinal counting ability
swings in many 

actively participate 
do rote counting on 

of times they have
couht in twos or threes etc. which is 

Songs and games that

learn.
must make use

r B .5159.
If the teachers

could easily
count the number

recommended in
set comparison

free play, they

the children swing and
They could also

multiplication.
excellent opp'

values will make sense
to the number
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it; theThe first□f cards.
The largest percentagefourth had 6 dots.second had 4; and the

the three population groups, was onacross

test.included within
the two counting tasks

which suggested

sets most
The factthan five.

withto represent bigger the model
for the child. They

set as being a
the notion difficult for themost

The

age were
number using dots. Thisitems,numeralsof 7 writingOut write the numerals.less thanwhole

identificationand
Only 37.596 ofeasier

numbers 3, Thenumeral 9.the children

is necessary
A certain

the equivalent set
this particular

than the others.
ability to write

to form a set of beans equivalent
card had 5 large black dots drawn on

the pre-school children as
that while

«»as many
overall qualities 

intellectual
would imply

work in mathematics.
for a

with the results on 
increasingly difficult for 

deal with numbers larger

of correct responses, 
card with four dots, the smallest number

This latter finding

For the equivalent sets task, the children were requested 
to the set of dots on a series

with respect to its
are not equipped by their

union of units which
of whole number.

which were

•' merely means a

the mean was 3.240.

appeared consistent
that the task became 

they have to
making equivalent

tried to put more beans
that

Like the counting
4 and 5 were

could write 
numerals is s clear pre-repuisite for 

amount of eye-hand co-ordination

Children copied the pattern, some even 
dots, agree with Piaget when he says 

. set similar to 
(size and shape), 

to consider the

50% could
of numerals, the

structure
that they already

possessed
thiree number

majority of pre-school children 

ordinal numbers, writxng

means that on the
items

concepts
, regardless of type of school or 

numerals and conservation of
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teacher, e.g
The meaningto the sequencing

the
positions ofeach set or through

childiren in

and only

this concept cannities when
For example, thesituations. children

would fight for the

of five canGroups

that children
all rational

remains of number is a
units

ordinality.

17.9tfifth.

activity.

identical with 
composed.

of "first”, "fourth”, etc., may be mcnre

□f ^viBiwbers contained within

fifth positions.
condition for

intelligible if it

To compare sets and arrange them by the number of members 
within each set, it is useful, though not imperative, for the

The vocabulary of

ordering of sets by the number
establishing and naming

to the
This is an opportunity the 

children aware of

child to have some concept of ordinal number, 
ordinality is part of the everyday language of the pre-school

taking turns, the first child in line, and references 
of activities during the school day.

explicitly taught through

In Arithmetic, 
itself, whatever

It 1.

be arranged so
teachecs can exploit by

on the line.

objects within a set.
The findings of this study showed clearly that pre-school 

Nairobi have little understanding of the concept of 
39.9/. knew first, 31% second, 20% third, 21% fourth 

The pre-school teachers have many opportu- 

be developed in 
: Children in Nairobi pre-schools 

toilets and many

Conservation is a necessary
a number is only

the distribution of the

necessary condition

were made to line up when going 
first position, 

deliberately making the

teachers
classroom and play

their position
learn first to
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ChisStudy reflected the same

The children were

still restricted to sensory
a change

Conserva-
parts, the number of the

dependent

sis thus agreeing
shows that moreandsix pictures

•school children

conserve number.

respectively.

olds
conserve

I

‘Can develop the

one
not be ready to

Since,

n^ay be in the
what Piaget used.

learning

coni'«ots and

this implies that
Schools do not understand 

meaningfully

number.
, that children must 

before they
Piaget’s findings,

'"2.59, for 4, 5 and 6 year
olds in pictures

realise that when there was
elements remained invariant.

through the regression analy-
A Mean of 3.962 and

relevant to cognitive
vocabulary necessary

At the pre-!

found to be age
with other studies.

six dots respectively
in Nairobi cannot

for 4, 5 and 6 year
. total mark of 6 in mxh case, 
show that even for the 6 year

than half can
the conclusion

of quantity

Vocabulary
Although

• standard one, less
experiments, Piaget cE...e to 

of conservationgrasp the principle
concept of number.

most standard one
concept of number

present standard

evidence that

tion was

so for

1.830 on

children in

than half the number of pre-i
For the age groups, the means were 1.3. 1.59. 

olds in dots and 1.49. 2.12 and 2.68
Out of a

The conservation tasks in 
characteristics of the pre-operational child as those ones 
observed by Piaget (1962), Hyde (1959), Price Williams (1961 

and 1962), Etuk (1967) and Otaala (1972). 
intuition because they did not 

in the distribution of the

mathematics syllabus, 
these children do net understand

. «ting conservationmethod of testxny

there are many facets of language 
development, the most relevant for this 

for understanding mathematical 

•school level, perhaps

the means by age groups clearly 
most of whom were already in

After many

Judging from
Nairobi Primary 
and may, therefore.

Study is the
I’elationships.

the
deal with ths

there is no
the concept of number, the problem 

which is not exactly
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pulations.
are

expressions
For thecrucial.

words as shown
used to assess

Nairobi. the meaning of
The

above,

. ILanguage
In

This was

being
supposed
classes were

The ”1NPA.
thelike

vernacular
After about threeschool.

the vernacularthe as a
years,

studied sep
entrants.

each, more
than 30% knew

of instruction

precise language of mathematics, is some 
labels for certain mani-

medium
language policy» in 

the early 1960s, "English 

hopelessly

’’outside”, and

was also new.
method in teaching as it was 

only the "English Medium” 
vernaculars would

not use
bush fire in

back to
of the primary

subject replaces
not continued to be

For the
with English is in school.

fact that only 3.^ of the children knew 

, 16.2% of fewer than 
join, below 
schools where

Medium” was 
confused with the New Primary

Instead of the NPA

more important than the
vocabulary which the children can use as

the concept of sets, for example, such

and for bottom, between,
and shorter than, less

English is the
use and

by manipulating 

the vocabulary of the pre-school

"on" are critical.

blocks appropriately was the means 

children in

In developing

as "more than"."fewer than", and "as many as" 

early pre-geometry ideas, such words as "inside". 

The ability to understand these

schools.
Approach (NPA) "hose emghasis

the discovery and activity
to be, it turned out that

using the NPA. The classes using
English Meditim" enthusiasm which had spread 

late .1960s died down in
as the medium of instruction in

which STB now
first few classes

English, still studied
of instruction. The vernacular is

subject. For the majority of school

10% of set

than, as many as, 

their meaning in

is not surprising.
this country, have been very confusing.

started in rural and urban

as a
only contact

enthusiasm
the rural schools

as medium

arately 

the first and
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The Ministry of

not feasible (Bowman,

teaching

C.P.E.

as a

English

of this country,

the

official medium

visual aids are
subject is not 

teach in English.
medium in an

I well in

Education explains the language policy in 
present language policy allows 

the vast majority of lower

their students on an
better their chances

of the past

of doing
educational history 

confidently conversant
I concepts to be taught in

Although the

gire not

[1976)^.

schools to use the 
, Swahili where there is 

above two options are 
accommodating policy is paradoxi- 

low cost schools, not to mention 
the practical need of 

that all the subjects at 
1 all the text books and 

level are examineu m ■
in English. Kiswahili. although taught in class 

examined at C.P.E. level. The teachers have 
Teachers, then, tend to rush 

attempt to help thembeen trained to

r ”IJse of Language1, Bowman, G. use ----
(Ministry of L--

many primary
in Kiswahili to be 
Kiswahili while they

of instruction

primary schools 
and English where the

This seemingly very 
cally very restricting to urban 
the rural schools, which, while realising 

in Kiswahili have to remember 
examined in English and

Kiswahili

no common mother tongue

-■ in Lower and Upper Primary".
Sucation Circular INS/C/1/1 Vol.Il/175,

a recent circular thus, "the
mother tongue in

Bowman,
197^

bave been
in Nairobi

Because
schools teachers

able to explain
vvritten in English.

City Council pre-schooh

Vol.Il/175
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and outside the classroom slow©be used in the

which cannot be
In a subject

instead of

He

have

of the

formthe westein

(1967) Ibid.A.B. 6 Bliss, E.Fafunwa,1.

2.

primary education 

•’channel” is ready.

materialI as Gay

not comprehend
knowledge is not

to master a language 
deal of mathematical

mastery of language 
the better part

precise language, greater 
child will spend

(1973) 
disturbed, when he is 
does not understand, and thxs .

in terms

I great
the Kpelle of Liberia, 

cannot apply to specific 
Researches

otherwise the
school years trying

will parrot a

and primary schools is "English", many teachers use Kiswahili and 

English in the classroom in such a way that the pupils neither 

get used to one particular language, nor both. The pupils’ text 

books are written in English. This confusion in the language to 

schools both inside

subject matter of pre-school and 
effectively conveyed until the

the cognitive process 
of education.

down the pace of acquiring the

like mathematics which uses very 
is imperative - 

; of his pre-school

Fafunwa, A.0. ® University af

done in West
2 found that the 

made to learn

abnormal
anticipated outcomes of

which he does
that hissituations so
Africa by Fafunwa

child’s
concepts in

situation tends to retard

and primary
learning through it.

and Cole found among
or which he

functional.

and Bliss (196?)^ and Fafunwa 

cognitive equilibrium is 
a language he
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From the beginning, the necessary language should be
without the appropriate language the knowledgeintroduced for
from his activities will remain at a sensorythe child gains

Speciallevel.

important than the specialis unknown.

Many incidencesalso the language of
likeschools where words -occur in

While comparing sizesbe used.this study
be shorter than
Some objects may

the
others and some

some

outside
sweet morethe child may be given

as
To clear thegiven fewer While makingthe objects.have to removetheybeen working on«

Children must know theirjoin blocks.have to
often be referred to insides which canright

While classi-other children.
relation to

vocabulary

fying objects
^he teacher must

that will lead the

attention should be paid to those children who
of instruction used in schools

one
others, while the naughty

table in which they have

below others.
inside the cupboard and others 

child for a good deed.
kept on tog 

the cupboard.

in terms of - say, 
through everyday experiences, provide the 

children to further development of

This may be even more
from linguistically impoverished home

backgrounds in the Western 
instruction in schools, 

the vocabulary tested for in

ones may be

be placed on

use etc,^

a train, they may
and left hands or 

their positions among o
colour, shape, size,

come from homes where the language

may be given as many.
than others.

of objects provided
others while one among many may

shelves above others, some on
Some objects may be

and underlined below can
for manipulating, some may 

be the tallest.
the bottom shelf.

some between
of the cupboard,

While rewarding a
than others, other children

attention given to children
countries where the mother tongue is
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learn mathematical concepts.the language
Even for those

must not takehome, teachers

child’s

The schools are providedbe encouraged in

weight and
He may

teacher gives
the child’s thinking for

him.
of vocabulary.

5.24 included sets of familiar objectsitemsThe
the child needed to organize theTo

that he or she would be ablesc
material, But the sets of objects

randomlyand pictures So the only method
belong

waschild to use
made more difficult by closing

of Manywherethe gapsin

results of visual memory tasks areThethem

end provides
The teacher,

opportunities

Visual Memory
visual memory

recall them.

that will be used to
the language used in schools atchildren who use

for granted that descriptive words

object or

of mathematics
vocabulary and is understood by him.

when mathematical learning can

or objects were placed.

to one easily

with many blocks.

There are many
Nairobi pre-schools.

In block play, the child can learn about size, 

spatial relationships. He can learn to 

contrast sizes and shapes.

"bigger than" etc.

children could

left to the
arrangement, which was then 

the pictures
not think of a strategy that could aid

initiative, 
picture missing.

selected and did not necessarily

It is important that the 
vocabulary, without doing 

then, should be well above the child's level

of these

to recall better.

and pictures.

on his own

discriminate — 

even begin to form the

and relational words are already part of the

to recall the
used were

recognizable category.

rote, perhaps in the order

shape, colour,
to compare and 

concepts of ’’as big as", 
the right amount of help,



183

important in that they may be indicative of good or poor
Success in school, among other things,performance in school.

requires that children learn to commit large amounts of initially
unrelated material to memory.

Differences in visual memory between children of different

age groups
number and vocabulary, was dependent on age.

The differences found betweenthe better the visual memory.

because although more
because they did not understand theHC schools did not respond

the resultsgame,rather

-The visual memory
The difference was statistically

significant at ■

children as
in order
in using

learning in
pictures should be made.

revealed that visual memory, just like classification, 
I

The older the child,

different types of schools, the LC performing poorly, the MC
the best were difficult to explain.

remembered better than pictures.
05. The problem in recalling familiar pictures 

unfamiliarity of drawings by the children.

test situations.
schools should be encouraged and more usgof

Incidental exposure to pictures at

in two dimensions.
If pictorial materials 

revealed by results in this study, then it may be 
caution should be exercised

lengthy explanations of the visual memory 

given were for those who responded.
results showed that ar.tual objects were

here to suggest that some
visual aids and pictorial material in educational and 

A change from the common formal verbal rote

or paper prior to joining school.
could easily be due to
Many of them do not see pencils
It could also be due to the mode of representation of^pictures

doing better while the HC were
children from the LC schools than MC and

are a problem to pre-school ^!airobi



pre-school level is unlikely to overcome the very real problems
often found in Primary and even Secondary school pupils when
using and interpreting illustrated textbooks. Perhaps there is

need for training in perception and in handling and organizinga
This may reveal specific difficultiesvisual and spatial materials.

and about how Nairobi pre-school children translate two dimen­
sional pictures into three dimensions.

5.25
The results

lot of mathematical knowledge that

the standard one

do not necessarily possess.that they
already in standard one .classes were very poor

conser—

This poorvation and vocabulary.
in the Kenya Primary Mathematicsof which appear

inventory of the children's

sobeginning
Such a test would be of

limited than others.

progreun
Such a
to replacepresentation

should be continued to standard oneThe same programemployed.

General rscommendations
of the findings just summarised in this study

instructional programs
children whose mathematical background

of standard one
for each child.

at pre-school level
readiness program would require a systematic 

the incidental appr-oach that is now generally
one class.

clearly indicate that there is a 
curriculum developers assume children possess

Many six year old children,

great advante^e to
experiences have been more

These results emphasise the need for a planned mathematical 
aimed at preparing children for standard

most of whom were
in sorting, seriation, logical connectives,

comprehension of mathematical

concepts some
Book One calls for the need for an 

mathematical knowledge at pre-school level and definitely at the 

that teachers can organise meaningful
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the readiness period carried out infor continuity reflecting

for each child before

represented.
stimulating, satisfying

The teacher

all areas

However,

should
and leave the child

the child to use
She must bewith it.

the attention to the
The pre-or

Many pre-'

be referred
concepts.

can
to Theten times each.to swing - say

the pre-school.
shorter at the standard one

extended for whatever period necessary
usual standard one curriculum are

when
construction, shape

the learning

most powerful motivating

teacher is her own 
withhold at her will.

with praise and encouragement.
outdoor play

situations
not merely provide

and then stand back 
ready and prepared to play her 

situation in whatever way

in the see-saws,
children take turns

and movement of

For example - 
rote counting

but those
did not seem to use

weight and balancing can
be learnt on the swings

a swing. the angle of a

equipment
climbing bars

The readiness program would be considerably 
level for most children, but could

should aim to provide a 
, "?nrin v/T dual oeeds of the children inenvironment which meets the individual n

of development - mathematics being one of them. She 
.ust be aware of the potential areas of mathematical learning 
presented by different types of materials, activities and

that may arise during the day. However, the teacher 
the materials and the opportunities for

to get on
own part by 'reinforcing

occasion demands. One of the 

factors available to the 
child, which she may give

should be generous
Nairobi require more

be
the concepts developed in the

school teacher
•schools in 

which had swings, slides, see-saws, and 
them to develop mathematical
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Experiences
There

that must be mentioned here
The use of aids - objects for

The Nairobi
, blocks, jigsaw puzzles, counters 

not know how to use these 
even to suggest ideas on 
indeed some of them were

a space for some .

a
is necessary

manipulation, audio-visual etc. xs 
City Council supplies many 
etc. to the pre-schools. I 
objects to

• what to do with them, these objects 
which were nicely packed 
and to keep them neatly 
consuming• 
in what the Lihildren are 
reinforcing the children s

. examples of opportunities that may foster
These are but „nceots at the pre-school level. There are

the development of mathe^t ca^^c while emphasizing these
Obviously many more opportun 
mathematical experxences, e social and physical which must all be
the child’s development - emo into isolated
provided for. ^en one aspect will appear to be more
compartments. There wx . nhservant teacher will recognize
important than another, and the obs

slide, the spatial relationships involved in using 
activity, all play their part.

There were no sand pits or opportunities for water activities 
or woodwork in the Nairobi pre-schools. These if provided would p^vide 
interesting experiences for pre-school children. The dry sand and water 
activities give the child experiences in capacity, weight and sxze, and 
with wet sand, he will be able to experiment with shape and weight. In 
filling various containers, the child can make cpmparisons - 'this is smaller 
than that one', 'the wet sand is heavier than the dry sand' etc. In 
woodwork, again, there are opportunities for comparisons e.g. one piece of 
wood is longer or shorter or thicker or heavier than another. To join two 
Pieces of wood require a nail of a certain length etc. In all these experiences 
the vocabulary may be provided by the children on their om but the teacher 
should be ready to augment or supply the suitable words.

Songs and games that deal with time and constant references to 
Clock-time can help the children develop the concept of time and learn 
the sequence of the nursery school routine.

Another recommendation for implementation 
is on the use of' manipulative objects. ,

imperative at pre-school age.
geometric shapes 

if the teachers do i 
concepts, or 

useless, as 
the children might lose them 

have played with them is time’ 
instead of the teachers actively participating 

offering suggestions, and positively
through which the children would learn 
most teachers sit down and relax.
taxing but that does not mean that 

class monitor - keeping law and order.
if the quality of education is to

But
develop and teach various

are
I in the store because 
after the children

During free play 
doing 

activities
the language by interchange of 
Teaching little children can be very 
teachers can assume the irola 
Training of such teachers 
improve•
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5.26

r
how she can best help the child at that particular moment. But iirfierea 
the tu’acher in the classroom is still the most important instrument of 
change and improvement in the education oF our children, she requires 
help, guidance, interchange of ideas and co-operation from the education 
administrators, policy makers, parents and the society in general. The 
probJ.em of communication in a city like Nairobi with children of different 
races, ethnic and tribal groups is.real. The teachers need a clear 
guidance as to how to establish and develop communication with such 
children in the stated official medium of instruction. The policy 
makers, the curriculum developers and the education administrators must 
constantly get a feedback of what is actually going on in the classrooms 
at the different levels of the school system so that ths policies laid 
out by them are practical and meaningful to the classroom teachers.

Conclusions on the hypotheses tested
The null hypotheses of no difference outlined in chapter 

one and whose results are reported in chapter four were rejected 
in 14 out of the 15 hypotheses tested. Differences between relationships 
were also found significant. No significant differences were found due 
to sex. Although in each of the four main tasks the girls' means were 
higher than the boys' means, the difference was not statistically 
significant while tested at .05 confidence level.

The differences found between different types of schools deserve 
mention here. The difference between means test showed that the means 

. from the HC schools were significantly higher than those from the MC 
schools which were in turn better than the means from the LC schools. 
These differences were not only significant in the total scores but in 
each of the subtests. The 95}t confidence intervals showed that the 
group of children from the MC schools were nearer those from the HC 
schools and that the children from the LC schools lagged way behind.

such differences are also found at C.P.E. level where only about 
a- quarter of the children are admitted to Secondary schools from LC 
schools about half from the MC schools and about three quarters from the 
He schools. Those children who attend LC and HC pre-schools also attend 
LC and HC Primary Schools, respectively. Whatever reasons may have caused 
the differences between different types of schools in this study, there 
must be other reasons that cause these differences right from 
pre-school up to C.P.E. level.
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a

I

The fact that 
positively and 
hypothesis

the words tested iri the vocabulary
to be able to solve other problmes, 

classification items where knowledge of
■J—measurement vocabulary were used, it 

, that the children from the LC schools 
overall#

It could be the differential provisions in these different types 
of sclioolso It could also be due to the sort of home backgrounds 

I that the children come from, as mentioned in chapter two on children 
from different socio-economic status# From the findings in this 
study, that there is a crucial need for change in the educational 
provisions for the children who attend the LC types of schools 
hardly bears argument# Since it is not possible to protect 
children from negative influences of poverty and other kinds of 
deprivations, any efforts to enrich the school curriculum for the 
children who attend the LC type uf schools or any remedial action 
would help to bridge any gaps that may be existing between children 
from different types of homes here in Nairobi# The gaps 
may not be bridged by the time the children sit national selection 
examinations like C.P.E. as, indeed, table 1 on page 19 shows.
In Kenya to-day, the job and salary an 
.depends on how far he 
eliminated at C.P.E 
house servant or a 

any paid employment# 
like education contributes 

defined but easily observable, i

the vocabulary subtests were found 
highly related to the non-vocabulary subtests in 

hypothesis 14 shows that those children who had poor comprehension 
of the vocabulary items performed poorly in all the" tests batteries. 
Since comprehension of 
subtests was necessary 
particularly in the i--
colours, shapes and pre- 
is not a wonder, thenj 
emerged poorest

employee gets laJ?gely
went in school and university. If. he was 

level, he cannot expect to be any more than 
street sweeper if he is lucky enough to find 
□n the face value of these results, it seems 

in creating different classes or levels, 
although not defined but eagxxy Dobui-vaulc, in the African society 
in Nairobi. This is inadmissable in a young developing country 
like Kenya which is trying to foster national unity.
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I

in the naming, writing 
To be able to count, 

is not necessarily

between the 
at .05 level further 

found in the classification 
what they are looking for. 
objects.

This poor performance due to poor comprehension of important 
pre-mathematics vocabulary calls for a re-examination of the 
language policy in Nairobi City. Council schools. Whereas it is 
understandable that an international language has been chosen as 
the medium of instruction in the schools of Nairobi which is an 
international city, it is difficult to understand why the use of 
that language is not enforced. In practice, most of the LC 
schools use a combination of English, Kiswahili and mother 
tongues with a predominance of Kiswahili. It is important that 
whatever language has been chosen as the medium of instruction 
in Primary Schools should be properly mastered by children before 
they join standard one. Pre-schools, then, seem to be the right 
places for learning that language gradually and informally. 
Children pick new languages quite fast if practised. An effort 
in that direction is urgently required to avoid children feeling 
deficient and psychologically disturbed when tney have to learn 
concepts and the language together.

The Nairobi children found it easier to count a fixed 
number of pictures than to select the required number of be^s 
from a bigger heap. The fact that the difference between the 
two counting subtests were significant 
emphasises the sort of behaviour 
items where children often forget 
when they have to deal with many --Mor

The high correlation between the main tasks - clas..ificatior 
number, vocabulary and visual memory show how interrelated they are 

how each one influences the learning of the other. The very
■ - . though, could be due to a third variable as high correlatxon, -cnougni

□... rw, nfioe 140, in this case, perhaps, age.
°'^The writing and identifying numerals, naming and identifying 

colours and shapes were statistically highly related. The eolation 
ZZXen rote counting and counting of beans and pictures, although 

statistically significant, ie not as high as 
and identifying numerals, shapes and colours.
a child must know the number names but the reverse 

true.
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IMPl.ICATIONS FOR FURTHER RESEARCH

1.
carried out in English, a second

The children’s responses,all schools.

even
The tester didthe children’s

more

and experience under testing
2.

would

1977 areamong
conclusion

The question is, had a more 

in the languages the

step
to Nairobi children

a preliminairy

The present study was
for all the children, but the officialor a third language

5.3
On method and language of testing

were not probed to ascertain

years so

and ethnic groups.
On a longitudinal study
Bituations ------
A longitudinal study for another two or three years 

help to show whether the trends of cognitive development observed
Nairobi children in 1977 are similar to those found in other 

that a generalised conclusion of what mathematical

Nairobi pre-school children know can be reached not 
but from three or four years' 

their first

schools disappear as
Such an approach

yielded any
valid assessment?

they did with Kabiru’s
should be tried out as

towards working out standardized procedures appropriate 
and indeed to Kenyan children of all tribal

concepts
„ly from one year's experience

For most of the children tested, this was 
longitudinal study would help in 

can be explainei

medium of instruction in
when they appeared suspect, 

understanding of the question.
not provide any explanations for the tasks beyond what the 

standard procedure specified,
probing approach been adopted, preferably

derstood-mother tongues - would the test have
and therefore have provided a 

between types of

experience.
experience in a test, A 
clarifying whether the children's poor performance

children un
further information

Would the differences
(1973) study 7
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with test situationsand acquintance

3.

what the child hasschools but
used inis true that

to abeen strange
most Kenyanbecause Any

done in January,
the nurserychild who

to

better.

On4.

development and
methodology, are

otherwell as many

the factors

that

bring

id

end weaknesses

behaviour;
and mentally

study was 
would have been exposed

group 
materially

Pre-school.education, 

been learnt in 
learnt since he was bom.

this study would have

materials, 
educational program, 

research about children

is not very
instructional

facets of the
knowledge and
Researches encompassing

different geographical

institutions like nursery
It

children
development in Kenya quickens, 

foundation of this

The study was
had just joined

It would be

locations
attitudes, values 

they 
disadvantaged

deficient in

On unfamiliaritx

only mean what has

a disadvantage.
done at the

culture.
Nairobi children from
. ethnic and tribal groups; their feelings, 

=how they learn; what strengths
to school;

the geometric shapes
child who had just joined the nursery schools

children do not play with such toys at home.
February and March of 1977.

school would have been at
find out whether if the

as
still largely predicted on 

reared in Western 
motivate Kenyan I 

and various 
and aspirations; . 

from their
children who are 

facing the urban life of

interesting to
end of the year, when presumably children 

play materials, the results would

As the pace 
it becomes increasingly apparent 

strong.

backgrounds
culturally,

have been
of Kenyan

of educational

that the
Cujrrioulum content and 

examination instruments,

by lack of experience
in cognitive facilities.than a stable deficit
with test materials

in this study’s contest, did not
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Since cognitive .

’s
The

solution

one
is

effort

5.

than

group

in
or

callsPiaget
the stageThis is

child is already

ministry of
well known to 
reduce and wipe

in Nairobi.

urgently needed.
influenced end conditioned by 

which touch the child,

development
problems will not I

This is
urgently required

that is flourishing

Nairobi pre-schools 
transitional stage.

be accelerated through
most of the

s structure

accelerate development 
invariably successful,

and Almy (1967)

are in the stage

tredning and guidance 
results claarly agree with the 

transitional, that is. at stage two.

the lower 
Rosenthal-Hill [1960] 

children of the lower 

middle aocio-aconomio 

mathematics program.

children

socio-economic group
found greater gains among kindergarten

socic^economic group than those from the

after one years'

when aci
as Piaget

physical
Kenyan people 
physical and human 

to all these 
the government.

Kenyan people 
out the delinquency

from one
as expressed by 
mentioned in chapter two,

... to of children.

the twentieth century are 
development of the children is

, emotional, and social factors
efforts should be aimed at improving the

of the young child.
be found by one man or

1 where the "Harambee”
if Kenya

wants to 
at such a fast rate

5 on of progress 
training procedures to 

have not been 
(1962), Piaget 

that have been 
Schmalohr (1964-65)

Although
to another

and Lowe
results from those

Steffe (I960] and
is particularly beneficial to

Leiderman and

The
the pre-operational stage

ihievement can

(1970) indicated: "i

fact that if a
the level at which he

stage

Wohlwill
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manifests vacillation in thinking, it then becomes much easier to
introduce and make him aware of other possibilities, including

revealed by their inability

try to

children "to

is very

children*s activitiesarticipation inOn adult6.
related to child-rearing andA number

Hess et al

from

otherwise Butall the time.
with the

Here,in urban areas.this is not so

their children
learning how

children every day or
most of the children who

This has made private
that unless this

it did not exist at all.

The kind
Some of the private pre-schools 

the parents want their

and’conservation of number.
pre-school children in Nairobi who are 
respond to such training. The kind of training and under what 

conditions is very important.
train pre-school children because 

be taught" something.
But teachers must be aware

problems than if

operatory solutions•"
The present study has revealed that not only are the 

Nairobi pre-school children in the transitional stage in age but 

also in classification and number as 

to sort by colour, size and shape, understand inclusion relation 

There is a need to find out how 

in the transitional stage

nurseries popular.

carefully done, it may lead to worse

mothers are

socialization practices show that
play a significant role in children-s cognitive development.

(1972), UM. tX—J. —
(1965) and others in their studies came up with the 

-Ln oeneral traditional mothers actively discouragefindings that xn genera
asking questions, from exploring, and from 

to be autonomous. This assumes that the

of researches
members of the adult culture
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attend the

the
is not clear.

in a
Such studies

Nairobi are

7.
and often meaning*

\

with the

The
language

of
in a

1 Jhe
, Mass:

juality of
Harvard L.

develop curricula 
of children

low cost type of schools are on their own 
free to roam about quite a lot.most of the time and are

■ their advantage in that restrictions 
them do not exist

Whether this is to th— 
traditional mothers would impose on

Child-rearing practices and how they affect 
fast developing city likecognitive development 

studies that are long overdue.
curriculum developers to 

different groups 
compensatory and remedial pre- 

apprcpriate than the academic

, Beeby, C.E. 
^Cambridge1

would aid the
that would suit the various 
in the city where a sort of 
school education would be more

- Education in Pevelnpinq Countries^ , 
University Press, 1956),

To avoid the rote memorization 
that is so popular in Nairobi pre- 

explain concepts

regularly
order to understand 
of pre-school education clearly depends 
of its teachers. Teacher preparation and teacher 
effectiveness is vital. Bseby («B)^ suaoested that in connectxon

On the quality
type of education.

of pre—school teachers

schools, teachers
and the stage of the 

chiloren's comprehension
through questioning

the children they work with.
on the quality

less verbalization
must learn to

children in mind.
such concepts must be assessed

one-to-one situation in
Any improvement
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is also relevant for pre-primarywith primary system which

that determine the stage ofthe two main factorssystem -

the level of generaldevelopment of any primary system are

the length and type of theireducation of its teachers, and

He warned that to "speak of theprofessional training-

what the teachers ineducation also depends onquality of
The Nairobi

the school are capable

towards the

through the •their teachersand educatingtraining
is not fastBut the training

data for thiscollecting the
enough.

each school hadteacher inonly about onestudy,

this training.

what primary school
in trainingneeds

hopefullyeducationteacher
to maketeacher training -

drastic» a
and stimulatedricherintellectuallytrainingteacher

■ by pedagogical research.

What pre-school education.

K.I•E. pre—school unit•

of accomplishing.”

At the time of

right direction in

benefitted from

overhaul of

their teachers is

City Council is moving

is in the process of doing
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®* Q sirriilar study in rural areas

Kenya’s aim in development is to improve the education of

her people both in urban and in rural areas. Differences at C.P.E.
level between the performance of urban and rural children have already

It would be interesting to find out whether differences. been observed.
at pre-school level exist between children being brought up in urban
and rural environments by replicating this study in a rural area.

On different types of Schools

Significant questions

a) Are the
observed in
concepts among Kenyan

• - of
What effects dob)

in mathematics?
last or what time does this

gap
d)

society?

e)

How long does
close under the 

effects of differential educational provision

schools in Nairobi temporary
such disparities have on subsequent

school performance
this disparity

status quo position?

What are the
at pre-school and primary school level on the future Kenyan

calls for ujrgent action —
which should be further explored are:-

or pernanent?

Xs it possible

There is undoubtedly an urgent need to harmonize the three 
educational levels of Nairobi - the Low, Medium and High Cost. This 

oriented research and experimentation.

quantitative and qualitativ*? disparities 
this study in comprehension of mathematical 

children attending the three types

to change the present cuirriculum to take 
into account the low cost s'shool children's experience prior 

to joining school, his abilities, his value, language?
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curriculum developers ignored the effectHave the past
the development of school relatedof environment on

abilities?

Conclusions5.4
□f mathematical conceptsThe

shown in

and March, 1977.
oldsthe five to six year

Manytime.
in

The
Compulsory nursery

examined in
forschool education,

assisting and orienting
can go

Such experiences

Such

teacher in theas games.
a

Primary
the

school* the children
idea ashave an then find outThey canhave been of thisthe introductionreferred to in

know.

ties which are
School

to experiences

level of comprehension
number of test batteries given 

Nairobi in January, February 
Most of

to four to six year
This was the

had attended nursery
in the schools.

all nursery
should be on

carried out in the nursery 
teachers would

school related experiences
environments.

good example.
that introduces children

olds were new
this study is that there are 

not get to

that are more
well planned
schools, irrespective of ownership.

pre-mathematics readiness activi-

The standard one 
mathematics curriculum guide

exposed to*

require a

to such experiences
+.4nHlarly. those with more children, particularly,

school oriented.
curriculum guide which is

that reflects
This would mean that 

to what pra-mathematical experiences 
what these children

this study is based on a
old children in 

beginning of the year.
schools for some

followed by
a curriculum guide

played
should be given

readiness period
the standard one

This knowledge

many
learn in their home 

this study are a
at least a year, 

a long way in
limiting home backgrounds,

of the four year
The experience gained

that children may 
classification skills
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thesis as entering behaviour"' is useful for the planning 

end execution of instruction.
Requiring children to perform in ways for which they 

fere inadequately prepared is violating whatever is known about 

leading. What must be realised is that no matter what feats of 

will, self-denial, and enthusiasm the Kenyan child may perform 

and no matter how much dedication, love, and imagination the

t..ch.r .=y swly, th. child
!.„» Ch dth.c .kill. »hlch h. h. cot «wlr.d. Slhc. boild.

Oh Lcrclcg, .h.c th. foocd.tUc block. «« "l~ib„ to ™ 

coccdctich, if pcibi. .t .11, 1=. vcy pyb*"""’
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APPENDIX 11

1.

It is important to have a separate room, if at all
that interruptions and distractions are minimized.

end not as tests. The

child will feel more
if the tester chats with the child to puttesting situation and

Equipment2.
Preferably, the

that they are a
the table from you.•across

will need are those supplied andThe materials you

include:
2

50 beans
with tops4 boxes

pads of paper

the back, "Counting Members

of a Given Set"
inside and numerals on them

: aeroplane, banana, block.1
book, box, button, car, spoon.

and pencil

1 set

crayons
□f 8 cards marked on

GENERAL INSTRUCTIONS TC THE TESTERS FOR 
ADMINISTERING TESTS

that they are always referred to as aames
comfortable if this is not presented as a

GENERAL DIRECTIONS
Setting for Administration of Tests

You will need a table and two chairs.
table and chairs should be low (from the pre-school classroom) so 

comfortable height for the child. Seat the child

possible, so
In introducing these tests to the child, make certain

him at ease before starting.

sets of geometric shapes - same colour

10 matchboxes with beans 
each object for Visual Memory

watch, crayon, bird, key
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12 blocks
2 sheets of construction paper

’’Equivalent Sets”1 set of 6 cards marked on the back,
5 trucks
25 marbles

Set,

2 sets of colour cards
Procedure3.

instructions for administering the testsRead over the
familiar with the materials before youand becomeseveral times,

children.

The

case.
letters.

answerDo
This is anthe directions.in

teaching situation.a
specifying that responses are rightwithout

this mayor wrong.
voice.the child has said in a

”UmRemarks such as
’’Youtests such asComments between

child between tests.Conversation with the

- Hum," "All right".
do these very well."

start testing your
instructions for you.

Use reassurance
be done in a variety of ways:

reassuring

Follow the written
not probe to get an

evaluation and should not be used as

H-i ructions carefully_:_
beyond what is suggested

4 sets of geometric shapes for Ordering and Classifying
I III, V, VII)(marked:

5 sets of pictures for Visual Memory

as tester, are typed in lower

Repeating what

to the child is typed in capitalWhat you actually say
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specific comments are requested (e.g..In certain of the tasks,
Ordering). Be certain to enter comments where specifically noted and
at any point where they are relevant to understanding the child’s

If doubtful about the correctness of a response, do not checkresponse*

child said in the
Important Considerations5.

for these test results to be meaningful:In order

[1) it is

however, cueing the
results.

(2) it is
accurate as possible.

be unnecessarily time—

Entriesconsuming.
primary consideration.

it is imperative(3)

SCORING THE TESTS.

0

Correct response.1
9

imperative that the tester adhere to the written
Rapport with the child is crucial;

imperative that recording of children
Score sheets may be

■ directions as closely as possible.
child beyond the written directions invalidates the

-- Some tests were to be stopped 
the child made a total of three errors, 

discontinued for this reason, 
for that child were scored

”Comments'* space.

the score sheets be as
completed in pencil; overemphasis on neatness may

should be legible and accurate; neatness is not a

‘ child says he doesn't know, 
are given such as "no", "what

Incorirect response, 
after i--  - -
Where testing was 
all subsequent items 
as O's.

's performances on

No attempt by child, or 
or verbal responses « 
does that mean", etc.

that every subject be completely recorded.

the response as correct or incorrect, but write down exactly what the



GEOMETRIC SHAPES; MATCHING (4 items')001
TEST MATERIALS :

Geometric shapes :
Child’s Set;

theTester’s Set:

TEST DIRECTIONS:

I am going

circle out

002

as they were

003
TEST MATERIALS; described in 001.esrat of shapBS aS1H te

I HAVE SOME SHAPES HERE.
TO PUT THEM ON THE TABLE.

first four shapes of the child’s set: 
the L'-shape is excluded.

I rectangle
I triangle
I square
I circle
I L-shape

210 -
APPENDIX III 

THE TEST BATTERIES

Place the set of shapes 
left to right: square,

PUT SOME THE TABLE FOR YOU, TOO.
J the L-shaped region in front 

left to right: rectangle.

test gg they were for matching.
can'^ycw^tLl me the names of the shapes? 
Kt'S 7hZS? .
ANO. THIS? (po^txng to
St in t- -i^^- -^5
IgOMETRIC SHAPES; IDENTIFYING (4 items)

■ ‘Ket of geometric shapes as described in 001.

i in front of you. Arrange from your 
circle, rectangle, triangle.

NOW I AM GOING TOPlace the set of shapes, including 
of the child, starting from your -e 
triangle, L-shape, square, circle. 
Touch your circle out do not name it.

csmapE I AM TOUCHING.SHAPE i --- J your set that IS JUST LIKEput'^your'finger the shape in

THIS DME. respond, or touches tester's shapes, say:
^^T^vniir^FINGER on one OF^THESE SHAPES (pointing to the child's set. 
PUT YOUR FING (pointing to your circle).
that is just like trigigle, rectangle, 
Proceed, using identifying parts of this assessment
whether^or not^e ?hild has made any errors in Matching.

geometric SHAPES: NAMING (4 items)
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TEST DIRECTIONS:
for Matching endas they were

004

standing in box

are in it.

THIS PAPER?

the

with the testlistedthis scale areTEST

test directionsof thepartthis scale areTEST

006
TEST

NOW WE Push the box 
place u 
WOULD YOU 
counts u—

boxesof scratch paper

I WILL 
counts 2 if the t 

show I—

YOU LIKE
scoring sheets, 

errors in ccuntinaAContinue
Stop_ aftex
nns WRITING

MATERIALS:
The test ma 
ipaterials -
directions:
The directions 

scale 004.

-iterials foj; 
for scale 004.

these BOXES.
■■ of the child and give him a box

■ onv I WILL MARK A 2THE 80 .  child does not respond).
^hild. and place it standing in box

TEST MATERIALS: 
50 Beans 
4 small open 
1 small pad 
1 crayon
TEST erections:

—i in front 
beans in

[ tester 
the paper,

n .. hPSD of beans K'™ pS t» l. 
ON THIS PAPER. 
Mark "2” on t- - 
with beans.

will know how many beans
• - ; to your rignr. child and say:

out beans] WOULD •-

in the order child has ma^ thrsS

NUJS^ C

Leave shapes
Naming.WOULD YOU GIVE ME Tt-E 

WOULD YOU GIVE ME THE 
NOW, THE CIRCLE^ 
and now the square, 

and the L-SHA^.
COUNTING BEANS ( items]

for

nnUNTiNG
materials:
a ^^ds with varying 
rrd:“;"'*icp .h.y 
reproduced below.

set up
triangle shape?
RECTANGLE SHAPE?
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PICTURE CARDSCOUNTING TEMPERS OF A GIVEN SET;

Card i '

Card 2
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Card 3-
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Card 5

narci
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Card 7

nard 8 2
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HOW MANY DRAWINGS ARE ON THIS CARD?

identification007

TEST DIRECTIONS:

three tasks (3, I, 4), stop this

vighal memory003

scoring sheet*

r " OF THESE AWAY (point to each object 
WHILE YOU HAVE YOUR EYES CLOSED.

If the child 
task.

randcrnly place 
replace on 
handHcl you.

‘ , Ascertain the child
Ask her/him to name each one

TEST MATERIALS:
10 matchboxes 
inside. I 
the front

TEST DIRECTjONG:
Place Card I in front of the child and say:

Continue in the order, using the same directions as for. Card I. 
Stop after the child has‘made three errors in counting.after the child has‘made three errors in counting.

OF NUMERALS (8 items)-

--- . I AM GOING TO PUT SOME
WATCH CAREFULLY. 

13 familiar objects -

I HAVE SOME BEANS 
envelope) TELLS US I ■ 
GIVE ME THE ENVELOPE

HUW MANY MEMBERS ARE THERE IN THIS SET?
If no response, say:

■“T“. THIS (point to the numeral on the
HOW MANY BEANS ARE INSIDE.
THAT HAS 3 BEANS INSIDE.

Continue, asking for the envelope that has I bean, and then the 
envelope that has 4 beans. , 

has failed on these

with varying numbers of countring beans sealed 
Each matchbox has a numeral (O through 9) written on 
which corresponds to the numbers of beans.

give me the one
continue in the order marked in the 
remaining numerals-

OBJECTS (5 items)

car, bird, marble, spoon, aeroplane 
crayon. Key, book, banana, watch rubber, 
button, pencil

Tf the child has been successful on these three trials, then 
. the remaining match boxes on the table. Do no 

ihs table the matchbox that the child has already
Say:

WITH 5 BEANS INSIDE:
scoring sheet through the

TBV A different
things on THE TABLE. y^^jr left to right, on the

■ ::\S':n\he scoring sheet.

''°M'ke^sur™t^^hild attends to the objects. 
knX names of all the objects. , 
in any language.

I GOING TO TAKE ONE
separately) ------
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OBJECTS (continued]008

Pause.

DO YOU
If the child cannot

the table

Tell the
show him

like this.

Continue

! ■■

Remove the 
in the box 
spacing

WHICH ONE OF 
EYES?

I score sheet 
If no reply, then say:

OTHER GAME
all five groups

the 
a line as 

derlined on

If the child is 
pnd proceed i—

with above directions.

as follows:
things on THE TABLE.

table to the side, and put the 
listed. The object that 
the score sheet.
before YOU CLOSED YOUR

.obiect included in the 
""""" “"J"""

child:
LET'S. TRY ONE 

through

VISUAL MEMORY:
NOW CLOSE YOUR EYES TIGHTLY AND KEEP THEM CLOSED UNTIL I 
tell you TO OPEN THEM.

underlined object from the table and place it 
under the table. Close objects up so that

is even,
OPEN YOUR EYES. WHAT DID I TAKE AWAY?
TF the child is correct, mark under First Recall on score sheeSa^S proceed with the next group. If no reply, or 
incorrect, then say:
«HAT else was there before you closed your eyes that ISM'T 

there now?
If correct, mark under Second Rec^ an 

and proceed with the next group. - - . - .
remember what I TOOK AWAY?

this time, mark under Third Recall 
'^^“wUh'^next group. If the child cannot 

^call, then proceed
I’LL PUT SOME OTHER

ss s 
had been removed is unu 

these WAS ON
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(20 items)010 VOCABULARY
I

TEST DIRECTIONS:

Directions
MaterialsVocabulary

1 blockBehind

NOW1 blockAbove

“I the floor to tester’s left, 
needed on the table, keep them piledKeep blocks in box on 

If blocks are 1-- -
to your right.

CAN YOU
SO THAT I CAN'T SEE IT?

I must construct to your right, 
blocks from the table, 
items of the Vocabulary 

not there are three errors.

TEST MATERIALS:
12 wooden blocks
2 sheets of white construction paper

Hand child 1 block.
THIS BLOCK BEHIND YOU?CAN YOU PUT

does not respond, say:

Build all sets which you 
When not in use, remove I 
Continue through all 20 
assessment whether or 1—

If child does not respond, say:

If child
PUT THIS BLOCK BEHIND YOUR

BACK
hold THE BLOCK ABOVE YOU.
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(continued)OIC VOCABULARY

MaterialsVocabulary Directions

CAN YOU HOLD THAT BLOCK ABOVE YOUF
HEAD?
Hand child 4 blocks.12 blocksBottom
WILL YOU BUILD A TOWER ON THE
PAPER WITH THESE BLOCKS?
If the child does not start, say:

If the

the tower.
tower is built, say:When the
TOUCH THE BOTTOM BLOCK

4—block towers in
next to the

Between

CAN YOU TOUCH EACH TOWER?Each

Sheet of 
construc­
tion paper

CAN YOU
IN THE TOWER?

YOU GO AHEAD AND PUT Ti-E BLOCKS 
ON THE TOWER.

a row 
child’s 
separation

Leave 
NOW I AM 
TOWERS.

(And
Stack 2

tower standing, and sayf 
going to BUILD 2 MORE

WHICH IS THE TOWER BETWEEN THE 
OTHERS?

Build 2 more 
on the paper 

tower with a 3—inch 
between each 2.

child has difficulty, 
don’t push him; help him build

STACK THEM UP LIKE THIS, 
start stacking blocks, 
and tell child;)



VOCABt JLARY (continued)□10

Materials DirectionsVocabulary

11 blocks• Tallest

Remove

Set

NOW,

More than

I AM12 blocks

Sheet of 
construc­
tion paper

2 sheets of 
construc­
tion paper

place 3 blocks on sheet to your 
right.
YOU PUT MORE BLOCKS ON YOUR PAPER 
(pointing to empty sheet) THAN I

NOW, WHICH IS THE TALLEST 
TOWER?
ALL RIGHT, NOW I WANT YOU TO 
REMOVE THE BLOCKS FROM THE 
PAPER.

Change the three towers so 
the tower to your left 
contains 2 blocks, the middle 
tower 5 blocks and the right 
tower has 4 blocks.

here are 2 SHEETS OF PAPER.
GOING TO PUT SOME BLOCKS ON THIS 
SHEET OF PAPER.

Point to construction paper.
Any collection of objects - 
blocks, pencils, etc., placed 
on the paper is acceptable. If 
the child does not respond, say:

Put all blocks in a heap at 
the side cf the table to your 
right. Have your pen or 
pencil and papers on the table. 
Place the sheet of construction 
paper in front of the child.

I WANT YOU TO MAKE A SET 
HERE ON THE PAPER.

PUT A SET OF THESE OBJECTS 
( pointing to objects) ON THIS 
paper (pointing to sheet of paper).

Place 2 pieces of construction 
naper,'"with 3 inches between the 
2 sheets, in front of the child.
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(continued)VOCABULARY010

DirectionsMaterialsVocabulary

If the child cannot do this

OTHER PAPER?

as many as

J

Leave the SFewer than
Have

12 blocks

2 sheets 
of con­
struction 
paper
12 blocks

2 sheets 
of con­
struction 
paper

sheets of paper 
in front of the child.

blocks on the paper to your 
right.

PUT ON THIS (pointing to 
your sheet).

  

NOW, WHICH PAPER HAS MORE 
BLOCKS ON IT THAN ON THE

task, place 5 blocks on the 
empty paper and say:

all the blocks heaped at the 
side of the table. Place 5

blocks 
on the paper to your right.

Leave the 2 pieces of paper 
in front of the child. Have 
blocks heaped at the side of 
the table. Place 4

I AM PUTTING SOME BLOCKS ON 
THIS PAPER. YOU PUT M^ 
BLOCKS ON THIS PAPER (point­
ing to empty sheet) I 
HAVE PUT ON THIS PAPER 
(pointing to the sheet with 
blocks on it).

If child does not respond, say: 
WHICH OF THESE PAPERS (pointing 
to the 2 sheets) HAS MORE 
BLOCKS ON IT?
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(continued)010 VOCABULARY

Material? DirectionsVocabulary'

If the child does not respond, say:

Join NOW, JOIN THESE TWO SETS OF BLOCKS.
If the child does not respond, say:

Hand the child 1 block.1 blockBelow

CAN YOU POINT TO YOUR CHIN?

If the child cannot correctly point 
.to his chin, hold your hand, palm

CAN YOU HOLD THAT BLOCK BELOW YOUR 
CHIN?

PUT FEWER BLOCKS ON THIS PAPER
THAN I HAVE PUT ON THIS PAPER.
If the child still cannot do the 
task, score as "not attempted" and 
place 3 blocks on the empty sheet.

I HAVE A SET OF BLOCKS ON THIS 
PAPER (pointing to the paper with 
blocks). YOU PUT A SET WITH FEWER 
BLOCKS THAN THIS (again pointing 
to paper with blocks) HERE 
(pointing to empty sheet).

CAN YOU JOIN THIS SET OF BLOCKS 
(pointing to blocks on paper to 
your left) TO THIS SET OF BLOCKS 
(pointing to blocks on paper to 
your right)?

If the child does not respond, say:
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VOCABULARY [cont in ued010

DirectionsMaterials

1 blockLeft

12 blocksOutside

I

Inside
PUTOn

place 1 block on the table in 
front of the child.

Make a 
tion, 
the child.

NOW, PUT
the block THE WALL,

□ rectangular-shaped construc- 
using 10 blocks, in front of

CAN YOU HOLD THE BLOCK BELOW MY 
HAND?

CAN YOU HOLD ThC BLOCK IN YOUR 
LEFT HAND?

down, over the table at the height 
of the child’s chin, and say:

I am building a wall, can you put 
THIS BLOCK OUTSIDE THE WALL? (Hand 
the child 1 block).

that block inside the WALL.

Vocabulary
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(continued)010 VOC/aBULARY

DirectionsMaterialsVocabulary

1 blockRight 1

Top

L

t

Shorter 
than

Have the 
4 blocks.

WHICH
OTHER?

I
I

12 blocks

CAN YOU HOLD THE BLOCK IN YOUR 
right hand?

Place one block on the table in 
front of the child.

Remove the three-block ^d the 
four-block towers, leaving only 
the five-block tower standing.
touch the top block in the tower.

child build a tower with 
You build two more 

rowers to the right of the child's 
tower, using 5 blocks for the 
middle tower, and 3 blocks for the 
right-hand tower.

tower is shorter than the
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EQUIVALENT SETS: DOTS (6 items)012

TEST DIRECTIONS: 1

I AM GOING TO SHOW YOU SOME CARDS WITH DOTS ON THEM.
Place it above his sheet of

the table.

Have on the
the table.

made three errors in

SAME NUMBER OF(BEANS OR 
number card).

1

 *  J his construction paper) MAKE 
WITH THE BEANS, WHICH IS EQUIVALENT TO THIS

TEST MATERIALS:
20 beans

I sheet of white construction paper
6 cards with varying numbers of dots of varying 
sizes on each card. The cards are numbered I 
through 6 to indicate the order in which they 
are to be presented to the child.

Pause .
from his paper to the side 
Continue with the cards in 
marked on the 
directions as
Have on the table only the c^d 
is constructing an equivalent 
cards off the table.

Heap the beans to the child’s left. Place the 
sheet of construction paper in front of him.

Show the child Card I. 
paper and say:
ON THIS SHEET (point to 
A SET. - - .
SET (pointing to the cardj.
If the child does not respond, say:
MAKE A SET WITH YOUR BEANS ON THIS SHEET (point ^to 
construction paper) THAT HAS THE L  
members) AS MY SET HAS (point to your

after the child finishes, and remove the beans 
■ • of the table each time.

order and position as 
back of each card, using the same 
for card off the table.

for which the child 
set. Keep all other

Stop after the child has 
constructing sets.

• « 4-hT«5 test, make certain you check tw 
In scoring thx either correct or incorrect,
columns for each cart^ .eith^

S^r^^the card, the scoring is "correof regardless 
□? ^hSher the pattern has been copied or not.

Indicate on the scoring sheet whether the child copied 
pattern, oountad the dots aid then the beans or 

both copied the pattern and counted.

The cards are reproduced below -
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DOTjCONSERVATION;

Card- 3-

C^rd 2

Card 3

oooo



Card 4

Card 6

0
►
>

- L
•»

® o ® o ®
Card 5
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TEST MATERIALS; Stoy trucks,013

TEST DIRECTIONS;

I AM

Hand the child a marble, Say;

assessment whether or .not there are
1

geometric SHAPES - CLASSIFYING

Continue thirough this 
three errors.

HERE ARE SOME TRUCKS AND SOME MARBLES.
GOING TO LINE UP THE TRUCKS LIKE THIS.

ORDINAL NUMBER 98 items) 
25 marbles

7 
? 
?
7 
?

test MATERIALS:
4 sets of geometric shapes cut from light-weight cardboard 
of various colours and packaged in four envelopes marked 
■•Ordering and Classifying - Set I" (or Set III, Set V.
Set VII)•

Line up the five trucks with cabs of trucks at 
an angle facing toward the pupil's right:

WOULD YOU PUT THIS MARBLE IN THE FIRST TRUCK? 
THIRD TRUCK?
FIFTH TRUCK? 
FOURTH 
FIRST 
LAST 
SECOND 
FOURTH

Mark as correct from whichever end the child chooses 
as first. Use his reference to judge correctness of 
his following responses.
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of various colours — Set I, Set HI, Set V4

and Set VII.

I . axi shapes are blue 4*

3

3 rectangles: r[ 2i

3 triangles:

1 circle:

red

. 3 squares:

redblue gray

II

III - multi-colored 
5"

tti

3i>^

Sz^SIFYING '

test materials;
Sets of geometric shapes

lb/

iz

»• 
circles:

r 
squares: [



1

230

(continued) 3"CLASSIFYING015

2*’
1 rectangle:

blue

liy9 triangles:

^4“
gray

4';

1
yellow

I”

3"M’It-shape:1

iir
red

3*' 
yellow

33'■ 
red

red

redi

gray

^5 «

J ifc

blue

4U

li"

iJty
^2-

3riJ

iH)

liy
12.’ ' l(»

yellow

I 3-
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015 CLASSI Fnilg (continued)

Set V - multi-colored

7 circles: '•

blueredyellow

yellowgrey

2"(■squares:

bluered yellow
red

1

3"5"

blueredyellow**

3".

bluegray

J 

1

5"

If

@@000
• yellow red



232

( continued.)015 CLASSIFYING

f5 rectangles:
yellow yellow 3"

2"r
graygray

red

1^
2 triangles:

yellow

4*

I"

I «• 12

3” 
red

"■55^ 
red

3"

1i“

L'»

1 L-shape:
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015 CLASSIFYING {continued)

Set VII - multi-coloured

2” 4-3 circles:

red
red

yellow

U squares:
5”

yellow

redyellow

1

red
■3”

‘5 rectangles:
blueyellow

4*

21" *
> .•

yellowblue

yellow
__ 41

4"

5"

3”li"

24'*

ti"
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iVU triangles:

»
/

TEST QUESTIONS
test directions do not

Although a

which do
■

Set I.
Set I randomly in front

Spread out the

of the
HERE ARE SOME

f

SHAPES.
right).

gray

I«

pei4:ain to the
hers to give the

not apply to Classifying are

small part
Classifying scale, the

pertinent sections perspective.
marked with brackets.

1/2i/
5*

child so
SHAPES OR REGIONS- 

PUT THEM HERE (pointing

Circles
geometric shapes of Set I randomly in front 

that all are visible.
FIND ALL THE CIRCLE
to the table at the child’s

015 CLASSIFYING (continued)

of the following
complete test is printed

The directions
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ORDERING: GEOMETRIC SHAPES (Continued)014

Continue

Triangles and Red
randomly in front□f Set III

Count the number 
number Sorted.

SHOW ME A 
SHAPES THAT 
the table u

' the child finds and record under the 
If the child does not respond, say:

Count the number 
and

□f Ordering and Classifying 
the child makes.

the geometric shapes
that all are visible.

SHOW ME THE SHAPES THAT ARE

a circle, record as 0

through all four sets 
independent of the number of errors

Set III*
Spread out 
of the child so
HERE ARE SOME OTHER SHAPES.
both TRIANGLES AND RED.

not respond, say:
(Pause) NOW PUT ALL THE
RED OVER HERE (pointing to

s;;?ove all the shapes except the four blue, circular regions 
from the table, and say:

GIVE ME THE SMALLEST CIRCLE.

If the child does
triangular region.
- are triangles and red 
at the Child’s right).

of red triangu4fir shapes the child finds 
record under Sorted. If the child cannot identify a 

triangle, record as 0.

SHOW ME A CIRCULAR SHAPED REGION. (Pause) NOW PUT ALL 
THE SHAPES THAT ARE CIRCLES OVER HERE (pointing to child’s 
right) 
If the child cannot identify 
under Sorted.
If the child has included any shapes other than the 
circular regions, note number and shape in Comments on the 
score sheet.

CAN YOU PUT THESE (pointing to circles) IN A LINE SO THAT 
they go from the largest to the smallest?
Record in correct box under How Ordered.
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GEOMETRIC SHAPES (Continue)ORDERING:Q14

randomly in frontof ths

PUT THEM OVERA.

B.

SET OF SHAPES WHICH HAS MEEBERS ALL

Set y.
spread 
child so

and circles, score

If no response, say:
SHAPES WHICH HAVE MEMBERS ALL

If the task is done
of 4 for Square and
If the child sorts only the squares or circles, then 
say:
IS THERE ANOTHER
THE SAME SIZE?
Score under Sorted After Prompting.
Be sure to check in appropriate space if no prompting 
is necessary after the initial directions (A. and B.).

CAN YOU FIND SETS OF
THE SAME SIZE?
If the child sorts both the squares 
appropriately under Sorted.

correctly, there should be scores
Circle; 0 for Rectangle and Triangle.

Same Size
out the geometric shapes 

that all are visible.
FIND THE SHAPES THAT ARE THE SAME SI^.

(pointing to the child's right).

Be certain to write down in Comments if other shapes 
were included in the sorting. Note the shape and colour 
of non-triangular shapes included in the set. Note if 
other colored triangular shapes were included.

Add any red triangular shapes that he has overlooked. 
Remove all shapes except the red triangular shapes 
from the table, and say:
CAN YOU PUT THESE IN A LINE SO THAT THEY GO FROM THE 
SMALLEST TO THE LARGEST?
Record in correct box under How Ordered. 
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GEOMETRIC SHAPES (Continued)ORDERING:014
Set VII.

randomly in firont of the

A.

If

if it is necessary to

if made.number sorted and error >Record under A.
1 •

SMALLEST RED CIRCLE?

largest yellow rectangle.0.
If the

Spread out the shapes of Set VII 
child so that all are visible.

If an error 
smallest shape 
Included•

Be 
tell the

CAN YOU GIVE ME THE
not respond, say:

Bx

(Point again to
THEN GIVE ME THE SMALLEST OF

make a SEPARATE 
give me the 
Be certain to note in i 
tell the child to do this, 
of Set yil, return 
within the set of shapes, 
are visible. 
give me the

child does not respond, say:

If the child does
pjl_£ FDR all the fed CIRCLES. THEN 

SMALLEST RED ClRCtE-
Comments if it is necessary to

After completing this part 
the red circles to random positions 

Make certain that all shapes

Return all the shapes to the random position within . 
the set of shapes before beginning B.

the child does not respond, say:
. MAKE A SEPARATE PILE FOR EACH SHAPE.
one of each shape.)
EACH SHAPE.

certain to note in Comments 
child to do this.

was made, note in the Commenj^ which
was omitted or if any larger one were

HERE ARE SOME OTHER SHAPES OR REGIONS.
THERE ARE FOUR DIFFERENT SHAPES IN THE SET. (Point to 
one of each shape.) GIVE ME THE SMALLEST ONE ‘OF
EACH different SHAPE.
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geometric shapes (Cor.tinued)

triwmgles or red squares?NOW, ARE THERE MORED.
not respond, say:If the child does

circles or blue rectangles?NOW, ARE THERE MOREE.
child does not respond, say:If the

Return removed shapes to 
the set of shapes, making sure 
visible, before starting E.

random places w/ithin
that all shapes are

CAN YOU FIGURE OUT A WAY TO TELL IF THERE
ARE MORE TRIANGLES OR RED SQUAFgS? (pause) 
YOU MAY MOVE THE SHAPES AROUND OR PILE THEM UP
IF YOU WANT TO.

can you figure out a way to tell if there 
APT MORE CIRCLES OR RECTANGLES? (pause) 
YOU MAY MOVE THE SHAPES AROUND OR PILE T^ 
UP IF YOU WANT TO.

C14 ORDERING:

Note in Comments if it is necessary to tell the 
child to do this. After completing this part 
of Set yil, return the yellow rectangles to 
random places within the set of shapes. Make 
sure all shapes are visible.

MAKE A SEPARATE PILE FOR ALL THE YELLOW 
RECTANGLES.
THEN GIVE ME THE LARGEST YELLOW RECTANGLE.



ROTE counting (I item)016

TEST MATERIALS:

none

test DIRECTIONS:
WILL YOU COUNT FOR ME?

WHAT COMES NEXT?ONE.
I

the rowsacross
If he

the

PICTURES [4 items)
017

bound in five booklets with

three pages

below -

VISU AL MEMORY:
test MATERIALS:
5 sets of drawings

of drawings in each as reproduced

Write down numbers exactly
Enter numerals on score sheets 

[as in reading lines of print 
stops and starts from one, 

than twice, stop

says them.

as the child

starts again and
him start again, but be sure the I through

I through 25 are written in on the

Pause, if no response, say:
I'LL START AND THEN YOU GO ON, 1, 2.
Pause. If still no response, say:

Stop the child when he reaches '100'.

19 and the 
scoring sheet)•

in a book).
or from another number more 

task (e.g.I child counts through 19, then 
counts through 25, don't let
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Practice Set

fpage 1 - original pictures]

[page 2 - picture removed]

[page 3 — new set]

VISUAL PICTURES
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Set I

[page 1 - original pictures]

(page - picture removed]

set][page 3 — new



242

Set II

[page 1 - original pictures}

(page

(pa^e 3 -

2 — picture removed^

new sot)



Set III

fpage 1 - original pictures)

(page 3 - new set)

(page 2 - picture removed)



Set IV

(page 1 — original pictures)

(page 2 — picture removed)

I

i

(page 3 -

>

new set)
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(Continued)PICTURESVISUAL MEMORY;

front of the child.

Make sure the

If the child

MISSING FROM THIS PAGE THAT

with Set I.
say:

on scorePause•
If no reply, then say:

DO YOU KNOW

If the

Turn
Say:mouse

Make sure 
does not

Place Practice Set in
THESE PICTURES VERY CAREFULLY.

to the third page 
! and the engine.

has been placed
1 underneath it. 

and the plain paper

THE NEXT PAGE THE 
to the 

PICTURES ON THIS 
THE. NEXT PAGE.

Since the paper 
through from the page 

a clean 
being

ALL RIGHT, WHAT
WAS ON

look at each ONE- 
is

TEST DIRECTIONS:
here are pictures of some things you know.

PICTURE IS 
the page you just looked at?

ON
THESE (pointing 
have to remember the 
KNOW WHAT IS MISSING ON

LOOK AT each OF 
child attend to the pictures.

PICTURES ARE THE SAK'IE, BUT ONE OF 
pictures) WILL BE MISSING. YOU 

PAGE SO THAT YOU

child is correct, mark under First Recall on 
If the child does

to the child, 
between the one 
(Fold the page 
back under the next

thin and the pictures can be seen 
underneath that being shown 
sheet of paper I 
shown and those 

with the drawings 
two pages).

the child looks at both pictures, 
look at each picture, say:

WHAT ELSE WAS ON THE
If correct, mark under Second Recall 

sheet, and proceed with Set I.
WHAT IS MISSING?

ir the child is correct this. time, mark under Third Bec^, 
and proceed with Set I. If the child still cannot recall, 

then proceed as follows;
JILL SHOW YOU SOME NEW PICTURES.

of the Practice Set, showing the

If the
score sheet, and proceed
not reply, or is incorrect,

LAST PAGE THAT INS’T ON THIS PAGE?
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PICTURES (Continuea)VISUAL MEMORY:□17

WAS ON THE FIRST PAGE

but not in the

Tell the child:

another game like THIS.LET’S TRY

directions through Set IV.• Proceed with the same

mistake

However,

be sure
in this assessment,all four items

plus the

Note
mouse
if the child is
recalls•first three

page.
is not used

WHICH ONE OF THESE
PICTURES I JUST SHOWED YOU?

Continue through
Practice Set.

□f the five booklets, the thirrl
Practice Set}

In scoring this tost, if the child mokes o 
the bird a duck or

(e.g.j

in vocabulary, such as calling 
train, this is acceptable.

in the Comments.
the engine a

to note this

If the child cannot recognize the removed picture 
in the new set, tell and show him the train engine.

that for each
and engine in the

successful within the
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MATCHING (6 itams)019 COLOUR:

TEST MATERIALS:
2 sets of cards with a two-inch circular area of colour
on each card.

Child’s set of colours:

Tester’s set of colours:

TEST DIRECTIONS:
I AM GOING TO PUT THEM ON THEI HAVE SOME COLOUR CARDS.

TABLE.

Note that

NOW I AM GOING TO PUT SOME ON THE TABLE FOR YOU TOO.

Arrange tester’s colour cards on the table, from left to 
yellow, bl£e, brown,green, orange, red.. right:

the tester’s set does not include black.

the table in front of the child 
orange, bl^, red. 

Pause for any spontaneous 
from pupil and record them in "Other Observations".

the first six colours of the child’ 
set; black is excluded.

Arrange pupil’s cairds on 
with, from tester's left to right: 
black, ^rown, yellow, green, 
comments

Yellow, blue, brown, red, orange, 
green, black.

Touch yourgreen card, but do not name the colour.
LOOK AT THE COLOUR CARD I AM TOUCHING. NOW LOOK AT ALL OF
YOUR COLOUR CARDS. DO YOU HAVE ONE JUST LIKE IT?
If the child does not spontaneously point to his card, 
then say:
PUT YOUR FINGER ON THE COLOUR CARD YOURS THAT IS JLET 
LIKE THIS ONE.
If the pupil does not understand directions, or touches 
tester's card rather than his own, say:
PUT' YOUR FINGER ON ONE OF THESE COLOUR CARDS (pointing to 
his set) THAT IS JUST LIKE THIS ONE (the one I am touching).
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Proceed in the order listed on the scoring sheets.

NAMING (7 items]COLOUR:020

TEST MATERIALS:

described in 019«The child’s set of colour cards as

TEST DIRECTIONS:

starting with orange,

WHAT COLOUR IS THIS?

AND THIS ONE?

IDENTIFYING (6 items]COLOUR:021

TEST MATERIALS:

set of colour caixls as described in 019.The child’s

the scoring sheet.Proceed, using the order listed on

When Matching is completed, remove tester’s set of 
colour cards from the table, and start colour Naming.

Point in order to the colour cards, 
and say:

When Naming is completed, leave cards set up as they are, 
and start Identification of colours.

TEST DIRECTIONS:
WOULD YOU GIVE ME THE RED CAF®?

Continue all three parts of the Colour Inventory whether 
or not the child makes three errors-

CAN YOU TELL ME THE NAME OF THE COLOURS?
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PICTURES (6 items)CONSERVATION;
TEST MATERIALS; 1

of Kenya Flags or shields on each card.6 cards with two rows
I to 6 to indicate the order in which

they are

The top of the card, as

noted on

ON THIS CARD

On this and the

correctly.

THEY BOTH
to Card 3 and

continue

replaced by

MORE FLAGS? [pause) DOES THE TOP ROW 
DOES THE BOTTOM ROW HAVE MORE FLAGS, OR DO

This time say:
WHICH ROW ON THIS CARD HAS 
have more flags, or

HAVE THE SAME NUMBER?
the child does not respond, go on

question each time,

The cards are numbered
to be presented to the child.

THERE
BOTTOM ROW, OR IS THERE THE

child does not respond, say;
ONE ON TOP OR THE ONE ON THE BOTTOM?

This time, if
through Card 6 asking the same

through 6 the word FLAGS should be

TEST DIRECTIONS;
Place Card 1 in front of the child.

the back, should be on the tester’s side.

choice if he wishes to.
Replace Cart 1 with Card 2, again making sure it is oriented

on Card 4

finger along the row nearer 
your finger along the row

If the
WHICH ROW HAS MORE FLAGS, THE 
OR ARE THEY THE SAME? (pause) 
succeeding cards in this task, allow the child to point to his

The cards are reproduced below -

Say to the Child:
THERE ARE TWO ROWS OF FLAGS. HERE (running your 

you) IS THE TOP ROW, AND HERE (running 
nearer the child) IS THE BOTTOM ROW. ARE 

MORE FLAGS IN THE TOP ROW, OR ARE THERE MORE FLAGS IN THE 
SAME NUMBER OF FLAGS IN EACH ROW?

except that
the word SHIELDS.
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CONSERVATION : PICTURES

*

Card 1

Card 2

<
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■■ vP' ”
-Card 5

jg jg > 0 ®
- Card 6

® 0 KH St H g 
SSSSSSSSS

• * » . . .

Card 4
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DOTS

TEST DIRECTIONS:

Say to the child:

If the child does not respond, say:

This time say:

On this and the succeeding cards in this task allow the 
child to point to his choice if he wishes to.
Replace Card 1 with Card 2, again making sure it is 
oriented correctly.

WHICH ROW HAS MORE DOTS, THE ONE ON TOP OR THE ONE ON 
THE BOTTOM OR ARE THEY THE SAME? (pause)

ON THIS CARD THEFE ARE TWO ROWS OF DOTS. HERE (running 
your finger along the row nearer you) IS THE TOP ROW, 
AND HERE (running your finger along the row near the 
child) IS THE BOTTOM ROW. ARE THERE MORE DOTS IN THE 
TOP ROW, OR ARE THERE MORE DOTS IN THE BOTTOM ROW, OR 
IS THERE THE SAME NUMBER OF DOTS IN EACH ROW?

CONSERVATION:
TEST MATERIALS:

In scoring these items, put a check mark in the left-hand 
column xf the child assert that there are more in the top 
row than in the bottom row, a check mark in the second 
column if the child assert that there are more in the 
bottom row, a check mark in the third column if the child 
asserts that there are the same number in each row, and 
a check mark in the last column if the child does not 
.respond.

6 cards with two rows of dots on each card. (The cards are 
numbertl 1 to 6 to indicate the order in which they are to be 
presented to the child.)

Place Card 1 in front of the child. The top of the card, 
as noted on the back, should be on the tester's side.
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This time, if the child does not respond, go on to 
Card 3 and continue through Card 6 asking the same 
question each time.

In scoring these items, put a check mark in the 
left-hand column if the child asserts that there are 
more dots in the top row than in the bottom row, a check 
mark in the second column if the child asserts there 
are more dots in the bottom row than in the top row, 
a check mark in the third column if the child asserts 
there are the same number of dots in each row, and 
a check mark in the last column if the child does not 
respond.

The cards are reproduced below -

WHICH ROW ON THIS CARD HAS MORE DOTS? (pause) DOES THE 
TOP ROW HAVE MORE DOTS, OR DOES THE BOTTOM ROW HAVE 
MORE DOTS, OR DO THEY BOTH HAVE THE SAME NUMBER?



/

oooo

.Card

oooo

Card 3
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CONSERVATION; COTS
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fiCS
Card 4

Card 6

qqQO&OQ 
oOoOeOo

Card 5

0000000
0000000



Scoring • Grid
MonthsAgeSex * yrs.

■/

Yes / No
Tester's Nsnte

06 COUNTING MEbSERS OF A (04 COUNTING BEW^S

Incc^ct

«

01 Matching

11 Circle1
16 62 2
17 63 3

I 16 74 4

19 902 Naming

05 WRITING NUMERALS5 1
I 6

07 IDENTIFICATION OF N1Circle4

030 Identifying
1
2

M11 3 Circle
12 4 Square

Comments:

Comments:
I

1

6

9
10

a(0
zaU) 0)

Card No 
2? 
28 
29 
30 
31 
32 
33 
34

u 
0) X 
•ri H 
4- P 
H 0 
P 0) 
C b m u n 0 
HU

4J 
d

Q 0) 
Z4J

Q.
E 

OQ) 
2P

■P
<

H 
T3P Q] (J 
PQ) 
Ck 
3^4 
00 
UU 

M

Id, No, -- I

Type of School 75/200/250
Does your father own a car?
Where do you live? —
Is your mother employed?
Pupils Name 

Correct 
I/)

a
(M

G) U 
P tu 
QPk 
E3U mno 

0 
c

35
36
37
38
39
40 L_a

Yes I Nd

2 

3

Square

Triangle

Rectangle

Square

Triangle

Rectangle

W
15

Triangle

Rectangh

5

4

Numeral

3
T
7
I

i
7
T
T
TJ
5
7

urn P (0 u c c 0 
0 Q u m c 0)

3
5
7
6
8
7
9

13 P m 0 
P Q] 
QPk 
EOt. 
Q)J30 
P U
< H

X 0 P 
H 
P 

IJ U 
0) QI

0 0

School
GEOMETRIC SHAPES

Numeral

20
21
22
23
24
25
26

D P 
0) 0 
P 0) 
dPU 
E3U mno P u s 

M M

p a 
E

OP

i£u < H 
M M (/}

0 
Pti)

L (I)
0 0) « 

fl

Number 
Asked
"13 3

How do you go to school walk I taken 
Is ‘your father/guardian employed? Yes /



Scoring • C-nc
I

Sex yrs,

Yea,tug

Yes I No
Tester’s Name

06 COUNTING HEISERS OF A GIVEN SET04 COLWriNGOS

Cosmentsi

01 Matching
11 1 Circle

16 6.2 2
1? 83 3
18 ?I 4 4
19 902 Naming

05 WRITING NUMERALS15

I

0? IDENTIFICATION OF NUMERALS
Circle4

Comte:03o Identifying

1
2

11 Circle3

12 4 Square

CoTiiments:

Comments:

a

9

10

XD P rt 
n u 
0] lU 
E Ck 00 . . IJ.D < H

Card No 

Z? 
28 
29 
30 
31 
32 

33 
34

4J a
0 ID
“ ;>

S

p a
OQ) 
2P 

4) 
<

1

8

School
GEOMETRIC SHAPES

a 
E D 0+J

Id, No. '
Type of School 75/200/250
Does your father own a car?
Where do you live? .i.
Is your mother employed?
Pupils Name 

Correct 
(/)

8(V

35
36

37
30
39

41( 7
/IO

F 0 ID
C I, 0 0 a U (II 

C 0)

2

3

Square

Triangle

Rectangle

Square

Triangle

Rectangle

15

Triangle

Rectangli 3
5
7
£
8

9

5

4

Numeral

3
T
7
I

I

7
7
T
7 
T

7

a (0 
oE 
za V) 01

“0 +J fl) 0 +J m 
apk E3k . _ (DJ]O Z++ P u 

c
< H

0) X Q P 0 0 p fl] 
apk 
E3k 
QlOO 
P U 
y c < H

Numeral
20
21
22
23
24
25
25

X d OP 00
3k 00 uu

incorrect
J/)

Number 
Asked 
'13 3

0 
c 
'pld 
PP H 0 
P fl) 
Ck 
0 k 0 0 HQ

M M M

ID
Pll)

Ofl) .ft w ft

«
Age •..i

How do you go to school walk / taken by car/jther 

Is'your fether/guardlan employed? Yes I No

Months ' Date 19^

fl) u P 0) QPk 
E3k eoo 
p u 
•J c

« W o

M (/) (^1



• ROIFtaUNTINB

1Square

Yes 

Conments for Rote Counting:

ConnentBS
No

4

(Check the 1 appropriate box)

Size

0
JI w

Smallest to largest 
Largest to smallest 
Randomly ordered

0
0

1
1
1

2
2
2
2

2
2

3
3

3

3

Comments for Set VII;

9!
iOl

Z
lo: 
lo;

"11(X
-*10i 
-10!

10' 
'"■101

c.
96

Set ra
4, Smallest members
94 ' Circle total no, sorted) 012 3 4 

Did child include other shapes in 
addition to the smallest members sorted?

Yes No _

If yes, what? 
92 How Ordered?

14 Geometric Shapes - Classifying 
Set I Circles

77 Sorted
(tiSe total number of Circles sorted) 

0 12 3 4
Did child include other shapes in 
addition to the circles sorted?

No 

E. More circles or rectangle!
98 Correct [more circles) ______

Incorrect [more blue rectangle

4
4

3 4
3 4

If yes, what? -
B. Handed smallest red circle Yea _ No_

95 If No, error was shape sizB
Colo*^

Handedlargest yellow rectangle
Yes____ No___

If No, error was shape _ f
Colour

D, More Wangles or red squares
97 Correct [more triangles). . „

If yes, what? ..
89 How Ordered?

' check the 1 appropriate box]
Largest to smallest .
Smallest to largest 
Randomly ordered -----—

90 Handed smallest circle
Yes ___ No ____

I Comments:
Triangles .and Red

91 Sorted
(Circle total number of triangles aid 
red sorted
0 12 3
Did child include other shapes in 
addition to the red triangles sorted?

Yes No

Set V Same Size
Sorted shapes of sane size without
93 Prompting: [Circle 1 numeral for each 

shape 
O' 1

Rectangle 0
Triangle
Circle

Sorted after prompting:
Square 0 12 3 4
Circle 01234

If no prompting necessary after initial 
directions, check here  



■ ROTECOUNUNG

432
4

Yes 30 2

430 2
4320

Comments for Rote Counting:
Comments:

43

Yes 

Size

Comments for Set VIL

/

Smallest to largest 
Largest to smallest 
Randomly ordered

1
1
1

2
2 - lo: lo; 

“310'
10

-- 10
10
'10

14 Geometric Shapes« Classifying 
Set I Circles

■ 71 Sor^ shape] 
0- 1

3
3 4

4

E. More circles or blue rectanglei

98 Correct [more circles)

Incorrect [more blue rectangle

{circle total number of Circles sorted) 
'012 34

Did child include other shapes in 
addition to the circles sorted?

No 

If yes, what? 

69 How Ordered?
(Check the 1 appropriate box)
Largest to smallest 
Smallest to largest
Randomly ordered 

 smallest circle
Yes  No

Comments;
Set III Triangles and'Red

191 Sor^

red sorted) 
0 1 2
Did child include other shapes in 
addition to the red triangles sorted?

No 

If yes, what? ____
92 How Ordered?

[Check the 1 appropriate box) C. HandedJargest yellow rectangle 
gg Yes No

If No, error was shape  
Colour

D. More triangles or red squares 
97 Correct [more triangles). . 

s^yn
A, Smallest members
94 (Circle total no. sorted) 012 3 4 

Did child include other shapes in 
addition to the smallest members sorted?

Yes No

Set V Same Size
Sorted shapes of same size without 
93 Prompting: [Circle 1 numeral for each

Sorted after prompting:

Square 0 1

Circle 0 1

If no prompting necessary after initial 
directions, check here __

If yes, what? 
B. Handed smallest red circle Yes  No

95 If No, error was shape size 
Colour

Square
Rectangle 0
Triangle 0
Circle



.17 yiaiAL MEMORY - PICTURES
R9ca Is Correct Incorrect Comiiients

■

22 Conservation - Pictures 23 Conservation - Dots

19 Matching Conunents;

140 11134

135 2 414 2

136 3 142 3

137 4 143 4

13B 5 L44 5

139 6 145 5-
1

I

1

111
112
113
114

0 
2
E 
ID 
P 
H

0 
Z
XJ
ID 
U

a 
E 
0)
4J 

ID

0 
Z

0 
2

E 
0) 
4J 
H

4J a 
E 
0} 
I)

0 z

U ID 
ID ID

C 
0 

0 a 
U ID 
C ID HU Q. 

 
1-

(D
JhtI 
0) 
(DO)
2^ (DO.

13
13 
rlQ)
£00 
UEIh

129
130
131
132 [5 
TSTs

115
115
11?
118

120

1 Green
2 Blue
3 0range_
4 Brown
T Red
5 Yellow

taved , Reca Is 
hctureqlst|2nq3rd 
Engine 
car 
fail'd 
lion

ID
ID

0 C
Q} 0a

ID 
0 ID  ir

0)
(D

0 0z a
ID 
ID 

IX

20 haniing

123
1^
K

12?

0
0 s

ID 
D Q.
IDH 
(0 ss
0 (D 
H 01 
-K ID 
£ ri 
0 Ik

ID 
D) 
0 

BlH 
4Jlk 
L

oc

ox , .. cc
XJ 0 XJ 
H eh HIDQ

New Set I
Douse Engine

___carfaook KCC fautterfly
___arrow pencil fish bird

basket rabbit umbrella lion
Engine fa^ill flower clock ca:

ID
0 

(Oil 
p
(DID 0
IDX)
So£

HQ) ID
HE 
£(0C 
UlD H

1 Orange
2 Blue
2Red_
4 Black
5 Brown
5 Yellow
? Green

21 Identifying

Red
2|Brown

4 Orange 
Yellow 
Blue ~

Original Set
F Engine FisB

1 Cat.cac^ flower, pencil
2|8ock Cor jird banana

clock
4 TrudTcup Rabbit Ball Umbrella^

COLOR INVENTORY

ID 
4^0 
4H 

0) $ 
(DO) P 
(D4J 
IDO

XJ 2 
T3  
HIDI- 
HUH 
£0O 
USS

■ * 
0 z
13.
S' u

4jH
(! 0) 5

X) 
'' r i_•H bfc jz 0 0 _ _ 
 EQ UlDr


