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ABSTRACT

This study was conducted in Githunguri Educa-
tional Zone of Kiambu District, Kenya. The main pur-
pose of this study was to identify and analyse some of
the teachers' and pupils' characteristics that affect
the performance of standard eight (8) pupils in mathe-
matics in the end of term two examination. The teachers'
characteristics that were considered in this study in-
cluded their attitudes towards mathematics, sex, teach-
ing experience in primary schools, academic and pro-
fessional qualifications. The pupils' characteristics
that were considered included their attitudes towards
mathematics, sex and age. The researcher also con-
sidered other factors related to both teachers and
pupils which included: the time taken by teachers to
coach pupils in mathematics, class size and the avail-
ability of mathematics textbooks to pupils. The above
factors formed the independent variables of this

study.

The following null hypotheses were generated and

tested:

(i) Pupils' performance in mathematics in the
examination is not affected by: teachers'

attitudes towards mathematics, teachers'



(ii)

(iii)

(iv)

(v)

(vi)

(xiv)

academic and professional qualifications
and their teaching experience in primary

schools as trained teachers.

There is no significant difference in per-
formance in mathematics in the examination
between pupils taught by teachers of

different sex.

There is no significant correlation bet-
ween pupils' attitudes and their perfor-

mance in mathematics in the examination.

There is no significant difference in per-
formance in mathematics in the examination

between boys and girls.

There is no significant difference in per-
formance between standard eight (8) pupils

of different age groups.

Pupils' performance in mathematics in the
examination is not affected by: class size,
availability of mathematics textbooks and
the time spent by teachers in coaching
pupils in mathematics. The study also
attempted to find out factors which teachers
and pupils considered to be crucial to

good performance in mathematics in the

examination.
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To carry out this study, a sample of one hundred
and forty one (141) standard eight (8) pupils was
drawn randomly from seven (7) schools in Githunguri
Educational Zone. Fourteen (14) standard eight (8)
mathematics teachers from the seven (7) selected schools
participated in the research. Two questionnaires; one
for teachers and another for pupils were used to collect
the required data. A pretest was carried out to test
the reliability of the questionnaires. The results of
the end of term two examination in mathematics was used
as a measure of performance in mathematics. This formed

the dependent variable of the sfudy.

The main statistics that were used to test the
above hypotheses included the chi-square (X% test, Z-
statistic and the Pearson's Moment Correlation Coeffi-
cient and the t-test. Chi-square (X% statistic was used
to test the effect of the various variables on the
pupils' performance in mathematics in the examination.
Z-statistic was used to test the significance of the
difference in the means of different groups of pupils.
Peason Moment Correlation Coefficient and t-test were
used to determine the significance of correlation bet-

ween pupils' attitudes towards mathematics and their
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performance in mathematics in the examination.

The following were the main conclusions of this

study:

(a)

(b)

(c)

(d)

It was found that pupils' performance in
mathematics in the examination was signi-
ficantly affected by teachers' academic and

professional qualifications.

It was found that pupils' performance in
mathematics in the examination was not
affected by: teachers' attitudes towards
mathematics, teachers' teaching experience
in primary schools, class size and the time
spent by teachers in coaching pupils in

mathematics.

No significant difference was found in per-
formance in mathematics in the examination
between pupils taught by teachers of

different sex.

No significant difference was found in per-
formance in mathematics in the examination
between the standard eight (8) pupils of

different age groups.
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() There was a significant difference in per-
formance in mathematics in the examination

between boys and girls in favour of boys.

(g) There was a significant positive correla-
tion between pupils' attitudes towards
mathematics and their performance in mathe-

matics in the examination.

(h) It was found that majority of teachers and
pupils considered the availability of mathe-
matics textbooks, as having an effect on
the pupils' performance in mathematics.

They also considered lack of enough time
to study and lack of interest as contribut-
ing to poor performance in mathematics in

the examination.

To improve the pupils' performance in mathematics
in the examination, the researcher recommended that
teachers' academic and professional training should be
improved. Teachers should use teaching methods which
motivate and arouse interest in pupils and hence enhanc-
ing positive attitudes towards mathematics. Teachers
should help pupils,particularly girls,to learn mathe-
matics by use of teaching aids and individualized in-

structions. This will encourage the pupils to improve
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their performance in mathematics. The researcher also
recommended that, the Ministry of Education and Parents
should provide the necessary textbooks, supplementary
materials and equipment to all pupils in all schools

in order to improve on the pupils' performance in mathe-
matics. The researcher recommended that curriculum
planners and developers should consider allocating more

time to the teaching and learning of mathematics.

Finally, the researcher noted that, there is need
to replicate this study to cover a bigger area with
more schools, pupils and teachers. This would help to
ratify the findings of this study. It was also re-
commended that more research be undertaken on other
factors which are likely to affect the pupils' perfor-

mance in mathematics.



CHAPTER ONE

INTRODUCTION

1.1 Background to the Study

Mathematics is considered to be a key curriculum

subject in many countries of the world. Its importance

is strongly expressed by the Cockcroft Committee report

of 1982 which observed that:

There can be no doubt that there is

general agreement that every child

should study mathematics at school;

indeed, the study of mathematics...

is regarded by most people as being

essential.
The usefulness of mathematics to the child and the
society can be perceived from very many different
perspectives. Mathematics has a primary duty of
serving the goals of education in a country. In this
respect, mathematics is strategically placed to en-
hance individual development and self-fulfilment by
providing opportunities for the fullest development
of individual talents and personality. It is also
strategically placed to enhance national development
by equipping the youth of the country with skills,
knowledge and expertise. To effectively facilitate
these roles, mathematics is fundamental to the study
of the physical sciences, engineering of all kinds,

medicine, biological sciences, business and manage-

ment studies, geography and economics. Indeed, the



study of mathematics has proved to be very essential
to technological, scientific, commercial and in-

dustrial development of modern society.

Mathematics plays a key role in the communica-
tion of information and ideas. It can be used to
communicate ideas by use of figures, letters, tables,
charts, graphs, diagrams and even geometrical diagrams.
It is also quite useful for the development of logi-
cal thinking, accuracy and spatial awareness. These
are essential ingredients in the mental development

of man and there is need to promote their development.

Due to its overall importance in the various
aspects of life, mathematics is a basic requirement
for the study of several subjects at secondary school
level, courses at universities, teacher training
colleges, other training institutions and in several
employment sectors. This has necessitated mathematics
to be made a compulsory and examinable subject in
Kenyan primary schools. However, in spite of its
importance in the various aspects of development,
performance in mathematics in national and local exa-
minations has not been impressive. A lot of concern

has been expressed by parents, teachers, pupils, edu-



cational administrators, politicians and the general

public.

Mwangi (1986) noticed this and commented that:

There has been an outcry from the govern-
ment and the general public on the way
students learn and perform mathematics.

Similar sentiments were expressed by Kiragu (1986)
who observed that:
Despite national efforts made in develop-
ing a curriculum that is appropriate to
the needs of this country, coupled with
teacher training efforts, performance in
the Kenya Certificate of Education has
been relatively poor over the last 10

years or so and particularly in mathe-
matics.3

The remarks by Mwangi (1986) and Kiragu (1986) in-
dicate that the performance in mathematics in
national examinations like Kenya Certificate of
Primary Education (KCPE) and Kenya Certificate of
Secondary Education (KCSE) has not been as expected
by the public and the government. In fact Mukasa
Mango (1987), while addressing Parliament in Kenya
called for a probe into mathematics due to poor per-
formance by the students in the national examinations

in Kenya.4



A focus on the performance in mathematics in Kenya

Certificate of Primary Education from 1985 to 1988
indicates a sharp decline between 1985 to 1987, with
only a slight improvement in 1988. The data, showing
the mean scores in mathematics at KCPE from 1985 to

1988 are presented in the table below.

TABLE 1.1
KCPE Mean Scores from 1985 to 1988 (Mathematics)
YEAR 1985 1986 1987 1988
Mean 50.44 43.93 40.64 44 .46
Score

Source: Kenya National Examinations Council (KNEC),

KCPE Newsletter, 1989, p. 65.

The causes of this decline coupled with poor perfor-
mance in KCPE mathematics in general remains unclear
to all those concerned with education in Kenya. At
district level, a similar trend can be observed in
Kiambu District of Kenya. There has been a gradual
decline in mathematics performance in KCPE from 1985
to 1987 with only a slight improvement in 1988 and

1989, as shown by the Table 1.2.



TABLE 1.2

KCPE: Mean Scores for Kiambu District from 1985 to
1989 (Mathematics)

YEAR 1985 1986 1987 1988 1989
Mean 52.24 51.77 51.45 52 .47 52.11
Score

Source: Kiambu District Education Office (DEO),

Kenya 1990.

The performance in mathematics in Kiambu is better
when compared to the national performance, but when
compared to the performance of the other districts of
the same province it is one of the poorest, as shown

by the table below.

TABLE 1.3

KCPE:Mean Scores for Central Province for 1988

(Mathematics).

DISTRICT | NYANDARUA | NYERI | KIRINYAGA| MURANGA | KIAMBU

THIKA

1983 58.00 56.37 58.10 56.01 52.47
Mean
Scores
in
Mathe-
matics.

51.58




Source: KNEC, KCPE Newsletter, Nairobi 1989 p. 162-
Githunguri educational zone, is one of the three
educational zones of Githunguri Division of Kiambu
District. This educational zone had the lowest mean
score in Githunguri division and in fact its perfor-
mance in mathematics was below the district performance
in 1989 KCPE. Githunguri educational zone had a mean
score of 51.87 in mathematics, while the other educa-
tional zones Komothai and Githiga had 53.60 and

54.23 respectively.

The causes of this relative poor performance
in mathematics in Githunguri educational zone has not
been fully identified to allow for solutions to be
found. Due to this situations, we find that at the
beginning of every year when the KCPE results are
out, the various interested parties result in
apportioning blame to each other. There is a tendency
for parents, pupils and administrators to blame the
teachers for poor quality teaching. Teachers are
accused of adopting a 'relaxed attitude' towards their
work. There are also complaints that, some teachers
regard teaching as a job which they simply do to earn
a living and they have no real love for it. These

accusations may result in low morale and a negative



attitude towards the teaching of mathematics in parti-

cular.

Teachers, parents and educational administrators
may also blame pupils for not taking their studies
seriously. This may also result in low morale and
negative attitudes towards mathematics. Similarly
teachers and pupils have a tendency to blame the
parents, schools and other educational administrators
for lack of the much needed facilities like textbooks,
classrooms and even desks. It needs be mentioned
here that, the provision of educational facilities is
directly related to the policy of financing education
in Kenya. It is also generally accepted that the pro-
vision of educational facilities is an important
determinant of the quality of education. The National
Development Plan for the period 1989 to 1993 has
underlined the fact that, the parents and the bene-
ficiaries of education and training will on their part
meet the cost relating to the development and provi-
sion of educational facilities and equipment.5 This
may indicate that school facilities will be a joint
responsibility of parents and the Ministry of Educa-
tion. The extent to which these facilities are pro-

vided will definitely affect the quality of education



and hence the performance of pupils in mathematics

in both local and national examinations.

From the above, it can be observed that the
performance in mathematics may be affected by factors
related to teachers, pupils, society and environment.
These factors are all involved in the process of
learning mathematics and hence are likely to contri-
bute to the performance in mathematics. However, the
effect of these facfors on performance is not fully
understood. For example, Begle (1973) observed that
we do not know how to identify in advance those
teachers who will be effective or not, and he explains
that we can only identify the effective teachers

. . 6
after examinations.,

The role of assessment cannot be underrated.
Primary schools in Kenya are engaged in a variety of
assessment methods. Teachers are expected to con-
tinuously give written and oral exercises and tests.
They are also expected to make constant observations
of pupils' work and assess it. All these activities
are aimed at monitoring the progress of pupils. 1In
the same spirit, the local education office is also
engaged in organizing a series of examinations that

are set, marked and processed centrally. However,



although these examinations are intended to increase
validity and reliability by being organized centrally,
they still suffer from some weaknesses. The teachers
who set, moderate and mark these examinations do not
have any special training, and hence the problems of
lack of validity and reliability still exist. Some
teachers set these examinations to suit their schools

by testing only what they have covered.
Nevertheless, the main purpose of these exa-
minations of monitoring the progress of pupils and

their schools is achieved to some extent.

1.2 Statement of the Problem

This study was intended to identify and analyse
some of the teachers' and pupils' characteristics
that affect the performance of standard eight (8)
pupils in mathematics in the end of term two examina-
tion in Githunguri educational zone in Githunguri
Division of Kiambu District, Kenya. To facilitate
the analysis, the researcher considered the perfor-
mance of pupils in the end of Term Two Kiambu District
Examination in mathematics which was done in July,
1990. This is an examination which was set for all
the standard eight (8) pupils in Kiambu District. It

was set, marked and processed centrally to improve
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and monitor the progress of standard eight (8) pupils.

The researcher felt strongly that, some of the
teachers' characteristics like their attitudes towards
mathematics, sex, academic qualifications, professional
grade and teaching experience as trained teachers in
primary schools might influence the performance of
pupils in mathematics in the examination. Similarly,
the researcher felt that, pupils' characteristics like
their attitudes towards mathematics, age and their

sex might also affect their performance in mathematics.

The researcher also considered the class size,
the availability of mathematics textbooks and the time
spent by teachers in coaching pupils in mathematics.
These factors were considered to be closely related
to pupils and teachers. An attempt was made to deal
with quantifiable variables, although several other
possible variables were left out due to time and

financial constraints on the project.

The end of term two examination in mathematics
was used as a dependent variable, while the various
teachers' and pupils' characteristics were used as

independent variables for the study. The use of the
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end of term two examination was based on the fact
that, it is one of the main examinations administered
to all standard eight (8) pupils in Kiambu District
and hence to all the standard eight (8) pupils in
Githunguri educational zone. Therefore this examina-
tion was used for comparison in Githunguri educa-
tional zone, where the research was based. It was
expected that this examination would test most of the
work covered in the Kenya Certificate of Primary
Education and hence give a reflection of pupils'
performance in mathematics in standard eight (8).
However, it can still be noted that a section of the
KCPE syllabus may not have been tested in this exa-
mination due to lack of syllabus coverage. This is
because this examination was administered at the end
of second term, and hence there was still one more

term of work to be covered.

1.3 Objectives of the Study

This study was to investigate teachers' and
pupils' characteristics that affect the performance
of standard eight (8) pupils in mathematics in the end
of term two examination in Githunguri educational zone.

The study aimed to accomplish the following objectives:
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To find out:

1)

ii)

iii)

iv)

the effect of teachers' attitudes towards
mathematics on the pupi1§ performance in

mathematics in the examination.

the effect of teachers' academic qualifi-
cations on the pupils' performance in mathe-

matics in the examination.

the effect of teachers' professional grade
(certificate) on the pupil§ performance in

mathematics in the examination.

the effect of teachers' experience as
trained teachers in primary schools on the
pupils' performance in mathematics in the

examination.

To find out whether there is a significant

difference in performance in mathematics in the

examination between pupils taught by male teachers

and those taught by female teachers with every-

thing else being equal.

To find out the relationship between pupils'

attitudes towards, and their performance in

mathematics in the examination.
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To find out whether there is a significant
difference in performance in mathematics in the

examination between boys and girls.

To find out whether there is a significant
difference in performance in mathematics in the
examination between standard eight (8) pupils

of different age groups.

To find out:

i) the effect of class size on the
pupils' performance in mathematics in the

examination.

ii) the effect of mathematics textbooks used
in schools on pupils' performance in mathe-

matics in the examination.

iii) the effect of time spent by teachers in
coaching pupils 1in mathematics on pupils'
performance in mathematics in the examina-

tion.

To find out other factors which teachers con-
sider to be crucial to good performance in

mathematics by pupils.

To find out other factors which pupils consider

to be crucial to their performance in mathematics.
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1.4 Hypotheses of the Study /

The following hypotheses were generated and

tested:

1. Pupils' performance in mathematics in the

examination is not affected by:

i) teachers' attitudes towards mathematics.
ii) teachers' academic qualifications.
iii) teachers' professional grade (certi-
ficate).
iv) teachers' experience as trained

teachers in primary schools.

2. There is no significant difference in per-
formance in mathematics in the examination
between pupils taught by male teachers and
those taught by female teachers with every-

thing else being equal.

3 There is no significant correlation between
pupils' attitudes and their performance

in mathematics in the examination.

4. There is no significant difference in per-
formance in mathematics in the examination

between boys and girls.



15

5. There is no significant difference in per-
formance in mathematics in the examination
between standard eight (8) pupils of

different age groups.

6. Pupils' performance in mathematics in the

examination is not affected by:

i) class size.
ii) availability of mathematics textbooks.
iii) time spent by teachers in coaching

pupils in mathematics.

1.5 Significance of ihe Study

Mathematics is an important subject in Kenyan
primary schools and it has become a major determinant
of the future careers to be undertaken by pupils.
Performance in mathematics by pupils in national and
local examinations causes a lot of concern among the
parents, teachers, pupils, schools and other educa-

tional administrators in Kenya.

- This study was to identify and analyse some of the
teachers' and pupils' characteristics that are likely
to affect the pupils' performance in mathematics.

This study is particularly useful to the school and

educational administrators, pupils, teachers and
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parents in Githunguri educational zone in solving
the problems of poor performance in mathematics.
Although the findings may be limited in generaliza-
tions, they will be useful to teachers, pupils and
curriculum developers in Kiambu District and Kenya
in general. The findings will act as a pointer to
the factors that affect the pupils' performance in

mathematics.

Finally the findings of this study can be used
to suggest the causes of poor performance in exa-

minations in general.

1.6 Limitations of the Study

This study was limited by a number of factors.
First, it was based only on one educational zone in

Githunguri Division due to limited funds and time.

A second limitation is that, the study was based
on standard eight (8) pupils. The choice of these
pupils was due to the fact that they have covered most
of the KCPE syllabus and that the various characteri-
stics that have been considered in this study have

already taken effect on them. It is particularly con-
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sidered that at this level, their attitudes towards
mathematics have stabilized. Therefore the use of
standard eight (8) pupils only, limited the generali-

zation.

It is also to be noted that the study is based
on mathematics only. A wider coverage of other
subjects in primary schools was also not feasible due
to limited time and finance. Related to this limi-
tation is that, the study dealt with a limited number
of teachers' and pupils' characteristics that affect
pupils' performance in mathematics. The researcher
feels that there may have been a host of other
factors that affect performance in mathematics.
Hence the factors that have been studied here are not

the only ones that affect performance in mathematics.

Finally, it is normally difficult to get honest
responses particularly on the attitudes. There is a
tendency for the respondents to try to impress the
researcher by giving positive attitudes only and try-

ing to conceal the unfavourable attitudes.
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1. % Assumptions of the Study

The following assumptions were made in this

research:
i) that the end of term two examination for
1990 was well set, moderated, administered,
marked and processed.
ii) that the pupils in this research would give
honest responses.
iii) that the teachers involved in this research

would give honest responses.

iv) that all the schools in the zone had a
uniform and adequate coverage of the
syllabus which was examined by the end of

term two examination.

V) that the end of term two examination covered
most of the content expected of these
pupils.

vi) that the examination did not have irre-
gularities which favoured a particular

group of pupils.

vii) that there were no intervening variables

when the pupils were doing the examination.
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1.8 Definition of Terms

Educational Zone - This is an educational unit with

about 30 or less primary schools. Educational zones
are designed to facilitate educational activities

like assessment and evaluation.

Coaching - This refers to tutoring of pupils for the

purpose of preparing them for examination.

Class Size - This represents the number of pupils
put together in one class for the purposes of teach-

ing.

K.C.P.E. - Abbreviation for Kenya Certificate of
Primary Education. It is an examination done after
eight (8) years of primary education in Kenya. Other
examinations of the same level which were offered
previously include Kenya African Preliminary Examina-
tion - KAPE (offered after 8 years) and Certificate

of Primary Education - CPE - (offered after 7 years).

KJSE - Abbreviation for Kenya Junior Secondary
Examination done after two (2) years of secondary

education in Kenya. It is now defunct.
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K.C.S.E - Abbreviation for Kenya Certificate of
Secondary Education. It is an examination done after
4 years of secondary education in Kenya. Other’
equivalent examinations include ordinary level London
General Certificate Examination (GCE), East African
Certificate Examination (EACE) and Kenya Certificate
of Education (KCE), all were offered after 4 years of

secondary education.

KACE - Abbreviation for Kenya Advanced Certificate
of Education. This was an examination offered in
Kenya after six (6) years of secondary education.

It is now defunct. Other equivalent examinations
include, London Advanced General Certificate Examina-
tion (GCE), East African Advanced Certificate of
Education (EAACE), all were offered after six (6)

years of secondary education.

End of Term Two Examination - This is a district

examination organized at the end of term two for all

standard eight (8) pupils in Kiambu District.

Professional Grade - Refers to professional level

of attainment or qualification. It also refers to

teachers professional certificate e.g. P1, P2, P3

S1 etc professional grades.
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Pl - This refers to 'Primary one' which is a pro-
fessional grade attained after two (2) years of
training in a teachers' training college. Other

professional grades are:

P2 - 'Primary two'
P3 - 'Primary three'
P4 - 'Primary four' - This is the lowest

grade in primary school level.

81 - This is a professional grade which refers to
'secondary one'. It used to be attained after three
years of training in a teachers' college. However, it
is now a professional grade which a primary school

teacher of Pl level may be promoted to.

Approved Teachers Status (ATS) - This is the highest

promotional grade for a primary school teacher. A

teacher may be promoted from S1 to ATS.

Mathematics Textbook - This refers to a commonly

used standard book for the study of mathematics in a

given class.
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CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.1 Introduction

A number of studies have been conducted by
different researchers to identify and analyse factors
that influence performance of pupils in mathematics

and in national examinations in general.

Heynemen (1976), who studied the relations bet-
ween teachers' characteristics and differences in
academic achievement among Ugandan primary schools
considered such characteristics as attitude, sex,
amount of schooling and teachers' grade, teaching
experience and teachers' parental education. 1In
another study of factors influencing performance
among primary and secondary schools pupils in western
province of Kenya Eshiwani (1983) considered school,

social and environmental factors.

In an international study of achievement in
mathematics, Husen (1967) considered the relationship
between achievement and schools' teachers' and pupils'
characteristics and socio-economic factors. Other
notable studies on factors affecting performance of
mathematics include those by Begle (1973) and Callahan

(1971).
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We have also a number of studies conducted in
Kenya in the same area. Kibanza (1980) in his study
on some factors associated with performance in mathe-
matics among form two pupils in Kenya considered such
factors as pupils' sex, attitude towards mathematics,
future plans (or aspirations) as well as their socio-

economic backgrounds.

Mwangi (1986) studied factors influencing the
performance in and learning of mathematics among

secondary school students in Kenya. His extensive study

considered factors in the following categories:

i) Characteristics of mathematics teachers
which included their sex, experience,
academic qualifications, professional
training, inservice courses attended,
frequency of supervision,degree of free-
dom given to teachers to innovate, extent
of specialization, time spent on prepara-
tion, availability and use of teaching

aids team teaching and group work.

ii) Student background which included the sex
of the student, education level of parents,

place of residence, influence of signifi-
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cant others, student education aspirations
and expectations, time devoted to home-
work in mathematics, attitudes towards
mathematics, aspirations and expectations

to take more mathematics at higher level.

iii) School characteristics which included
school size, average class size, adequacy
of facilities for mathematics instruction,
stability of mathematics teachers and

subject specialization.

. Riungu (1988) studied factors that influence
performance in zonal mathematics evaluation examina-
tion by standard seven pupils in township educational
zone of Gachoka Division of Embu District. In his
study, he compared the performance of rural and urban
schools in Gachoka Division by considering the influence
of such factors as teachers' attitude, sex, professional
qualification, teaching experience and age. He also
considered the influence of the pupils' attitudes to-
wards mathematics and their sex to the performance

in mathematics.

From all the above research studies, the factors

related to teachers, pupils, schools and social back-
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grounds have formed the basis of the studies of

factors that affect performance in mathematics.
However, the findings from these studies and others

conducted elsewhere in the world seem to be at
variance. The researcher intended to study the effect
of some of the teachers' and pupils' characteristics
that affect performance in mathematics. However this
research also considered the class size, availability
of mathematics textbooks and the time spent by teacher
in coaching pupils as factors closely related to

teachers' and pupils' characteristics.

In summary the researcher attempted to review

the following literature.

i) Définition and discussion of attitudegf
ii) The effect of pupils' attitudes towards
mathematics on their performance in mathe-
matics.
iii) The effect of teachers' attitudes towards
mathematics on pupils' performance in

mathematics.

iv) The effect of pupils' sex on their per-

formance in mathematics.
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vii)

viii)

ix)

xi)
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The effect of teachers' sex on pupils'
performance in mathematics.

The effect of pupils' age on pupils'
performance in mathematics.

The effect of teachers' academic and pro-
fessional qualifications on pupils' per-
formance in mathematics.

The effect of teaching experience on pupils'
performance in mathematics.

The effect of class size on pupils' per-
formance in mathematics.

The effect of availability of mathematics
textbook on pupils' performance in mathe-
matics.

The effect of time spent by teachers in
coaching on the pupils‘performance in

mathematics.

i Definitions and Discussion of Attitudes

It can be noted that attitudes are very impor-

tant to learning of mathematics. Attitudes largely

determine what pupils learn in mathematics. They

may enhance or hinder the learning of mathematics.

Attitudes refer to how one thinks, feels about, and
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acts toward objects or ideas. In this connection

then, attitudes will definitely affect our ways of
learning mathematics. It is also very important that
mathematics teachers understand the attitudes of their
pupils towards mathematics because by so doing, they
will help them to develop positive attitudes towards
mathematics. Before we discuss the effect of attitudes
on the performance in mathematics, it is imperative

to understand fully what attitudes are:

Keil (1985) defines attitudes as:

Positive or negative feelings that an

individual holds about objects, persons

or ideas.
From this definition attitudes are mental suppositions
that express the connections between situations and
desired ways of regarding those situations. For
example a child who expresses that mathematics is an
important and useful subject which should be taught
in school is in effect expressing a relationship bet-
ween mathematics and how people regard it as a school
subject. Bell (1980), quoting Allport has defined

attitude as:

a mental and neural state of readiness,
organized through experience, exerting
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a directive or dynamic influence upon
the individual's response to all
objects and_situations with which it
is related.?

From these definitions, attitudes can be seen to be
learned and not innate, they can also be modified

by experience and or persuasion. Hence, it should

be possible for teachers to change the pupils' atti-
tudes. As noted earlier, attitudes can be regarded

to be predispositions to actions, for example a child
who likes mathematics is likely to spend most of his
time studying mathematics, while a child who dislikes
mathematics will avoid studying mathematics. Finally
it can be argued that since attitudes affect the
learning of mathematics, it is possible that they will
consequently affect pupils' performance in mathematics.
Teachers, then have a duty to develop in pupils posi-

tive attitudes towards mathematics.

2.3 The Effect of Pupils' Attitudes Towards Mathe-

matics on their Performance in Mathematics

A number of studies have attempted to establish
a relationship between pupils' attitudes towards
mathematics and their performance in the subject.

Callahan (1971) observed that:
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Pupils' feelings are very important

and have a strong effect upon the

amount of work, the effort put for-

ward, and the learning that is

acquired.
This means that positive attitudes are very important
to the learning of mathematics because they determine
the amount of effort to be put forward, and conse-
quently affect the performance in mathematics. To
emphasise the effect of attitudes on learning Begle
(1973) has noted that the pupils' attitudes towards
mathematics are considered by many to be of great
importance, either as educational outcomes of intrin-

sic importance or as determinants of mathematical

achievement.

Begle (1973) observed that students attitudes
towards mathematics is positive in the early years
of primary schooling but a decline appears as they
progress to upper classes. It can be noted that at
upper primary classes teachers should sustain positive
attitudes towards mathematics for better performance
in the subject. The effect of these attitudes on per-
formance in mathematics is an important aspect to this
study. Kibanza (1980) found that pupils’scores on the
attitudes towards mathematics correlated significantly

with pupils' achievement scores in mathematics at 0.01
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and 0.05 level.

Okech (1982) reporting Aiken noted that there
is a modest positive relationship between attitudes
and achievement in elementary school mathematics.
Mwangi (1986) observed a very significant relation-
ship between attitude towards mathematics as a pro-
cess, enjoyment of mathematics and performance in
mathematics. However he found no significant rela-
tionship between attitudes about the difficulty in
learning of mathematics, attitude about the place of
mathematics in the society and attitude towards mathe-
matics teaching. Overall, in his findings he noted
that even those who had negative attitude performed
well in mathematics. Ogoma $.0 (1987) in his study
of relationship between achievement and attitudes to-
wards mathematics among standard seven (7) pupils in
Nairobi found that attitudes towards mathematics and
achievement were positively correlated. However the
magnitude of the correlation was found to be statisti-

cally insignificant.

From the above studies, it can be noted that,
there is a correlation between pupils' attitudes and

their performance in mathematics but the extent or
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degree of correlation is not agreed upon.

2.4 The Effect of Teachers' Attitudes Towards

Mathematics on Pupils' Performance in Mathematics

Teachers' attitudes are believed to be an
important factor in determining the teaching and
learning of mathematics. If teachers' attitudes are
negative towards mathematics, this will in turn
affect the pupils' learning and hence their performance

in mathematics.

Cockecroft (1982) noted that:

There is no area of knowledge where a
teacher has more influence over the
attitudes as well as the understanding
of his pupils, than he does in mathe-
matics. During his professional life,

a teacher of mathematics may influence
for good or ill the attitudes to mathe-
matics of several thousand young people,
and decisively affect many of their
career choices.4

This indicates that teachers' attitudes towards mathe-
matics have greater impact on mathematics than in any

other area of knowledge.

Okech (1986) reporting the findings of Phillip

found that teachers' attitudes towards arithmetic is
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significantly related to the students' attitude and
achievement. Mwangi (1986) had similar findings
when he found that teachers' negative attitude was
being reflected in the students' poor performance in

mathematics.

In view of the above, this research attempted

to confirm or reject these findings.

2.5 The Effect of Pupils' Sex on their Performance

in Mathematics

All girls and boys study mathematics in our
primary schools and they are expected to perform
equally well. A number of studies have been conducted
to investigate whether there is sex difference in

their performance in mathematics.

Kibanza (1980) found that there were significant
sex differences in achievement in mathematics in
favour of boyvs at the higher cognitive levels while
at lower cognitive levels, no significant sex
differences were found at 0.01 and 0.05 levels of

significance.

Cockcroft (1982) quoting similar findings by

Fennema who conducted her research in USA with children
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of ages between ten (10) and fourteen (14) in 1974,

stated that:

Girls performed better than did boys in
the least complex skills (computation)..
in the 77 tests of more complex cognitive
skills (comprehension, application and
analysis) five tests had results that
favoured girls, while 54 tests showed
significant differences in favour of
boys. The conclusion is inescapable

that the boys of these population learned
the mathematics measured by these tests
better than did the girls.... in overall
performance on tests measuring mathe-
matics learning ... there is no signifi-
cant differences that consistently appear
between the learning of boys and girls in
the fourth to ninth grade ... if a
difference does exist, girls tend to per-
form better in tests of mathematical com-
putation, and boys tend to perform better
in tests of mathematical reasoning.

Although these findings show that boys are better in
higher cognitive levels while girls are better than
boys in lower cognitive levels, it can be deduced

that boys are generally better than girls in mathe-

matics.

Mwangi (1986) indicated that the sex of the
student was significantly related to performance in
mathematics in favour of boys. However this finding
was biased towards the age bracket of between 16-18
years. Although pupils in this age bracket were mainly

in secondary schools, a few of these are pupils in
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primary school level.

Samumkut (1987) found there was a significant
sex difference in performance between boys and girls
of standard eight in favour of boys. However his
research was undertaken at Narok where there may have
been more emphasis on the education for men than

women.

Riungu (1988) found no significant sex differ-
ence in mathematics performance by standard seven
pupils. In an earlier study by Husen (1967), on
international study of achievement in mathematics,
it was found that boys in most countries perform
better than girls on both verbal and computational pro-
blems which was ncted to be contrary to what might be
suggested from consideration of differences in verbal

and numerical abilities.

Although this area of sex differences in
achievement in mathematics has been a field of great
deal of research work, there do not seem to be con-
clusive findings. The sex differences may be due to
the age of the pupils, their culture or due to other
factors. Hence the research findings may vary from

country to country or from one educational level to

ve
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another. This research was based on primary school
pupils in an attempt to determine whether there is

sex difference in mathematics performance.

2.6 The Effect of Teachers' Sex on Pupils' Perfor-

mance in Mathematics.

Primary school teachers are all trained to
teach all subjects, including mathematics irrespective
of their sex. Both male and female teachers are all
expected to be competent enough to teach mathematics
at all levels. However a few studies conducted have
shown there could be a difference in performance
between pupils taught by male teachers and those

taught by female teachers.

A study by Mwangi (1986) found that students
taught by male teachers showed better performance in
mathematics than those taught by female teachers.
However this study was done with secondary school
pupils and teachers. A study by Riungu (1988) on
standard seven (7) pupils found that, there was a
difference in performance in favour of the male
teachers in rural areas. However, there was only one
female teacher involved in the study. It was found

necessary to investigate the effect of the teachers'
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sex on the performance of pupils in mathematics.

2.7 The Effect of Pupils' Age on Pupils' Performance

in Mathematics

In each country there are specific regulations
specifying when 'normal' children (i.e excluding such
children as extremely mentally retarded etc) should
enter school. In Kenya, the entry age is six years,
however this regulation is not strictly enforced since
you can find some pupils starting school even when
they are four years old. It is also possible to find
some pupils who remain in school for too long and
hence the age range at standard eight (8) may be

quite wide.

The findings of Piaget and Bruner are worthy
mentioning at this stage. DPiagets holds the view
that a child must be 'ready' to learn any given con-
cept, and that, readiness to learn depends on the
child's stage of development. However in contrast,
Bruner holds the view that any child at any stage of
development can effecfively be taught any subject in

some intellectually honest form.

The researcher therefore intended to look at

the effect of being in school for too long according
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to age range of the pupils on their performance in

mathematics.

2.8 The Effect of Teachers' Academic and Profes-

sional Qualifications on Pupils' Performance

in Mathematics

One of the most important resources for good
mathematics teaching is an adequate supply of compe-
tent mathematics teachers. Normally, the competency
of teachers is classified in terms of their academic
and professional qualifications. However we need
to be aware that the teacher who is qualified on
paper is not necessarily effective in the classroom
as a teacher of mathematics, in fact, a teacher who
has little or no sound qualifications in mathematics
may teach mathematics better. However the signifi-
cance of teachers' academic and professional qualifi-

cations cannot be overlooked.

Kiragu (1986) reporting Husen (1978) observed
that in the developing world, research evidence shows
that trained teachers do make a difference and in
particular, she adds, teachers' qualifications, ex-
perience and amount of education and knowledge are

positively related to student achievement. Teachers
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in primary schools in Kenya are of different academic
backgrounds, some are of KCPE, KJSE, KCE or KACE
level. Similarly these teachers have achieved
different professional grades, for example some are
Pl1, P2, P3, etc. It is necessary to find out the
effect of the various academic and professional quali-

fications on pupils' performance in mathematics.

2.9 The Effect of Teaching Experience on Pupils'

Performance in Mathematics

Teaching experience is frequently included as
a variable in educational research, but no clear

picture of its effects seem to emerge.

Barnes (1985) observed that in longitudinal
studies conducted by Fuller and Felder, which docu-
mented stages in the development of teachers and
focussed particularly on their concerns, suggest that
teacher effectiveness, while it may increase through
the early years of teaching career, probably does not
continue to do so. 'He asserts, that, it certainly
does not do so in a linear fashion. He notes that,
as suggested in a substantial proportion of the
studies, increases in teaching experience, at least
after the early years in the classroom, are associated

with a tendency for teachers to reject innovations
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and alterations in educational policy. The researcher

therefore wanted to find out the effect of teaching

experience on pupils' performance in mathematics.

2.10 The Effect of Class Size on Pupils' Performance

in Mathematics.

The class size is avariable which at first
sight seems likely to produce substantial differences
in instructional outcomes. Teachers in general have
been pressing for smaller classes in order that each
pupil might be given more of the teachers' time. In-
dividual differences among children is a factor which
need to be considered by teachers in their teaching
of mathematics. Teachers have often made attempts to
individualize instruction on the belief that
different instructional procedures are optimal for
different pupils. In this respect, it is felt that,
it is possible for teachers to give individual
attention to their pupils in smaller classes than in

bigger ones.

Husen (1967) found that in majority of cases,
size of class is not related to mathematics achieve-
ment; however in some cases there are significant
differences in scores between students from larger

and smaller classes depending on the educational



41

system, and educational level. Begle (1973), report-
ing the findings of school mathematics study group
(SMSG) noted that, it was more advantageous to have
small size class for elementary school students while
it was also more advantageous to have larger class
size at the Junior High School level. 1In this re-
search, there were two classification of classes, a
smaller class had less than 30 pupils while a larger
class had greater or equal to 30 pupils. The findings
of SMSG seems to be in agreement with the view that,
for a smaller class, it is possible for a teacher to
individualize instructions. It is worthy to note
that, there is no consensus on the number of pupils

who should make up a small or large class.
In this study the researcher intended to find
out the effect of class size on pupils' performance

in mathematics.

2:%1 The Effect of Availability of Mathematics Text-

books on Pupils' Performance in Mathematics.

Textbooks are considered to be quite useful to
both teachers and pupils. Mutunga and Breakell (1987)

noted that:

The major function of a properly prepared
and written textbook is that of determin-
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ing what mathematics topics are to be
taught, how they are taught and at what
times. The textbook, therefore, deter-
mines the scope, sequence, and pace of
mathematics programme

In this respect a textbook is an improtant guide for
the teacher during his teaching. Mutunga and Breakell
(1987) continue to note that, a textbook should:

Provide adequate exercises for pupils

which are necessary for masterly of

concepts and skills.”
Research surveys conducted in different parts of the
country, notably by Eshiwani (1983), Munguti (1984)
and Muhandik (1984) indicate that the supply and
availability of textbooks is highly inadequate in
Kenyan primary schools. Kiragu (1986) noted that the
evidence of a relationship between the provision of
books and achievement 1is clear and consistent. She
notes that the relationship between achievement and
availability of textbooks is more consistent than
that between achievement and other variables such as

teachers' training, class size, facilities etc.
b

The researcher felt that, in view of the
importance of textbooks to teachers and pupils, their
availability is likely to be reflected in the pupils'

performance in mathematics. The researcher therefore
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intended to look at the effect of the availability

of textbooks on pupils' performance in mathematics.

2.12 The Effect of Time Spent by Teachers in

Coaching on the Pupils' Performance in Mathe-

matics.

Schools have coaching sessions for their pupils
in an attempt to improve their performance in mathe-
matics. However, there is a great variation among
schools in the amount of time spent by teachers in
coaching pupils during school sessions and school
holidays. Some school authorities believe that, the
amount of time spent in coaching pupils by different
schools has a significant effect on their performance
in mathematics. This research was therefore under-

taken to confirm or reject the foregoing statement.
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CHAPTER THREE

METHODOLOGY

3.1 Introduction

The data required for this reseafch was
collected from primary schools in Githunguri educa-
tional zone, Githunguri Division of Kiambu District.
The subjects of the research were standard eight (8)

pupils and their mathematics teachers.

This chapter is divided into five sections.
The first section describes the sample that was used
in the research and how it was selected. The second
section describes the instruments that were used to
measure the variables that were considered in this
study. The third section describes the pretesting
procedure that was followed. The fourth section
describes the scoring methods used in the attitude
scales. The final section describes the procedures

used for data collection in this study.

3.2 Sample

Githunguri educational zone is one of the three
educational zones of Githunguri Division of Kiambu

District. The zone has eighteen (18) primary schools,
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however only fourteen (14) of these primary schools
are currently operating up to standard eight (8).
These fourteen (14) primary schools were found to be
of different sizes. It was found necessary to in-
clude schools of different sizes in the research.
The inclusion of schools of different sizes ensured

a fair representation of all pupils in the zone.

These fourteen (14) schools were categorised

as follows:

A - Schools with only one (1) standard eight
(8) stream. There were six (6) schools

in this category.

B - Schools with only two (2) standard
eight (8) streams. There were six (6)

schools in this category.

c - Schools with five (5) standard eight (8)
streams. There were two (2) schools in

this category.

To select schools from each category a random

sample was taken. Harper (1989) notgs that the possi-

bility of taking a sample having unsuspected bias can
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be reduced by taking a random sample.1 This is be-
cause a random sample is selected in such a way that
every item in the population has an equal chance of
being included. Lindgren (1981) observes that in
taking a random sample, there is a good chance of pro-
ducing a sampleithat represented the population in
every characteristic.2 Dowdy (1983) has also noted
that, a random sample will be the best to represent
the entire population when it is not feasible in
terms of time and cost to study the entire popula-
tion.3 Hence taking a random sample was found appro-

priate to this study.

The method of selection was as follows; the re-
searcher folded pf%es of paper with schools' names
properly hidden. These papers were placed inside
three separate boxes which were labelled A, B and C
depending on the school's category. The folded papers
in each box were thoroughly mixed. To select the
schools randomly, three papers were picked from each
of the boxes A and B and one from box C. This proce-
dure ensured that the number of schools picked from
each category were in the same proportion. A total
of seven (7) schools were finally selected. The

selected schools gave a total of fourteen (14) classes.
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From these selected schools, pupils were ran-
domly selected. As noted earlier, the random selec-
tion mefhod reduced the possibility of taking a
sample having unsuspected bias. It was also found
that since it was not feasible in terms of time and
cost to study the entire population, a random sample
provided the best representative sample for this
study. The selection process involved getting a class
list and picking one pupil out of every three in the
class list. Thus if number one is picked, number
four (4) is picked and then number seven (7) would be
picked and so on. This gave a total of one hundred

and forty one (141) pupils.

All the standard eight (8) teachers who were
teaching six periods per week of mathematics to the
selected classes qualified to participate in this
study. There were fourteen (14) teachers who parti-

cipated in this study.

3.3 Instruments

The main research instruments that were used
were two questionnaires and the end of term two exa-
mination results in mathematics. There was one

questionnaire for mathematics teachers and another
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one for standard eight (8) pupils. A questionnaire
was found appropriate due to a number of reasons.
Kerlinger (1973) observes that a questionnaire is
widely used in research because it is possible to
give similar or standardized questions to the sub-
jects.4 This makes it possible to compare responses
from different subjects on the same questions. It
is possible to reach distant subjects by either
posting the questionnaire or delivering it to them
personally. By using a questionnaire a researcher
can guarantee anonymity to the subjects and hence
encouraging them to give honest responses. This will
consequently increase the reliability of the instru-

ment.

The questionnaire for teachers was in two parts;
part one sought the general information about the
teacher and other related information. This part
required such information as teacher's sex, number of
years of teaching in primary schools as trained
teachers, academic qualifications, professional grade,
the time spent by teachers in coaching standard eight
(8) pupils in mathematics and class size. However,

it is to be noted that primary school teachers in
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Kenya are generally trained to teach all subjects

that are taught in primary schools and are not specia-
lised in any one subject. It is also to be noted
that, the meaning of the terms academic and profes-
sional qualifications are as given in chapter one.
This part of the questionnaire also required teachers'
suggestions on other factors which they considered

to be crucial to pupils' performance in mathematics.
The second part of the questionnaire sought the infor-
mation about the teachers' attitudes towards mathe-

matics.

The pupils' questionnaire was in two parts; the
first part required general information about pupils,
and this included their sex, age and the availability
of mathematics textbooks. Pupils were also expected
to indicate from a list, the problems which they
thought affected their performance in mathematics.

The second part of the questionnaire sought the infor-

mation on pupils' attitudes towards mathematics.

To elicit attitude responses, the teachers' and
pupils' questionnaires contained a Likert type of
scale. This was a five (5) point scale, where a res-

pondent chose the appropriate responses by putting
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a tick inside the relevant box. Remmers (1965) has
noted that this type of scale has several advantages.
He says that it is easy to construct when compared
to Thurstone's and the Remmers' scales. The scale
can be constructed in a relatively short time, and
requires no experts (or judges) to sort out the state-
ments of opinion as required in Thurstone's scale.

It is also counsidered to be easy to score. Remmers
finally notes that, the results obtained from this
type of scale as far as reliability and validity are
concerned are quite comparable to those obtained by

Thurstone and Remmers.5 Hence the researcher found

this type of scale appropriate to this study.

The end of term two examination results was
another instrument used in this study to measure
pupils' performance in mathematics. The examination
was -organized by Kiambu District Education Office and
it was done and marked in July 1990. The researcher
collected the results of this examination from the
selected schools. The schools used a pass mark of
fifty (50) percent for this examination. The schools
did not give the reasons for the use of fifty as the
pass mark. However the researcher noted that KNEC

(1989) had used a national mean of 50 points in all
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the subjects in the examination, i.e marks for all
the subjects were standardized so as to have a mean
score of 50 points.6 The schools could also have
assumed that the examination they had given was well
moderated and marked and it was given to a normal
population whose mean score would be fifty (50) per-
cent. However this mean score was also taken to

mean pass mark. It is to be noted that this
examination was not set, moderated and marked by
specialist. The marks obtained were not standardized

to have a mean score of fifty.

3.4 Pretesting of the Instruments

The teachers' and pupils' questionnaires were
pretested with twelve (12) standard eight pupils and
two (2) standard eight (8) mathematics teachers. The
pretest helped the researcher to redesign some of the
questions chat were asked in the questionnaires.

This helped to control the problems of ambiguity and
irrelevance and hence improved on the quality of
answers that were given by respondents in the re-
search. The improvements on the questionnaires in-
creased the reliability and validity of the instru-

ments.
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3. Scoring Method

The only part of the questionnaire which re-
quired scoring was the attitude scale. There were
twenty items in each questionnaire, where the res-
pondents were required to choose one appropriate res-
ponse from the statements; Strongly Agree (SA), Agree
(A), Not Sure (NS), Disagree (D) and Strongly Disagree
(SD) for every item. The items given either implied
favourable attitudes or unfavourable attitudes. For
purposes of scoring, the responses were quantified
as follows; items which implied favourable attitudes
scored as follows: SA=5, A=4, NS=3, D=2, and SD=1
while items which implied unfavourable attitudes
scored SA=1, A=2, NS=3, D=4 and SD=5. The total for
all the items measured the attitudes of the respondents
towards mathematics. Form the above, it was noted
that those who scored four (4) or five (5) in an item
had positive attitudes towards that item while those
who scored three (3) were neutra}, and those wh;‘scored
one (1) or two (2) had negative attitudes. Hence
those who scored above sixty (60) were considered
to have positive attitudes and those who scored sixty
(60) points were neutral, i.e had neither positive
attitudes nor negative attitudes. Those who scored

below sixty points were considered to have negative

attitudes.
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3:6 Procedure for Data Collection

After obtaining the authority to collect data
from the relevant authorities, the researcher visited
the selected schools for data collection. The re-
searcher administered the questionnaires personally
to the selected pupils and teachers in their res-
pective schools. He explained to the respondents
the purpose of the study and the instructions to be
followed when completing the questionnaires. The
respondents were required to fill their questionnaires
independently. The researcher made sure the respon-
dents did not consult each other. This was to ensure
reliability and validity of the obtained information.
After the questionnaires were administered, they were

collected for processing.

It may be noted that, apart from the data
collected at the field and educational offices, the
information obtained from the library was very valu-

able to this research.
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CHAPTER FOUR

PRESENTATION AND ANALYSIS OF DATA

4.1 Introduction

The researcher presents and reports the findings
of this study in this chapter. The first section of
this chapter presents the analysis for pupils' perfd}— @;\
mance in mathematics in the end of term two examina-
tion. This is followed by the analysis for pupils' V’J
and teachers' attitudes towards mathematics. The re-
maining sections present the results of testing the (‘3
hypotheses and analysis of other problems which were

suggested by teachers and pupils.

To facilitate the presentation and analysis of
data, a number of statistical techniques have been
used. Tabular layouts have been used to present data.
Harper (1989) observes that the use of tabular lay-
out would enable any desired figures to be located
more quickly and would make comparisons between
different categories to be made more easily. The lay-
out makes it possible to reveal patterns within
figures which cannot be seen in the narrative form.

To facilitate comparisons and further computations,
frequencies, percentages) means and standard deviation

ngéwﬁséd}‘ The mean was specifically found useful as
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an important measure of central tendency which made
use of every value in the distribution. The standard
deviation is an important measure of dispersion which

also makes use of every value in the distribution.

To test the six hypotheses, a number of statis-
tics were used. Chi-square (Xz) statistics was used
for testing the effect of different variables on the
pupils' performance in mathematics. 1In this research
this test was specifically used to determine the

effect of teachers' attitudes towards mathematics,

crm——————

academic qualifications, professional grade, length
of teaching experience on the pupils' performance
in mathematics. It was also used to determine the
effect of class size, availability of mathematics
textbooks and time spent by teachers in coaching
pupils in mathematics on pupils' performance in

mathematics.

To determine whether there is significant
difference between two sample means, Z statistics

was used. Z statistics is given by
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Z _ Xl - X2
[ 2 2

[ By By
\] i | Ny

where Xl’ Szand n, are the mean, variance and sample
size of one group respectively while ?} Szand n,

are the mean, variance and sample size of the other
group respectively. This statistics is used when

the sample size is greater than thirty (30). Z
statistics was used to determine whether there was
significant difference in performance in mathematics
between pupils taught by male teachers and those —
taught by female teachers. It was also used to deter-
mine whether there was any significant difference

in performance in mathematics between boys and girls.
Finally, Z statistics was used to determine if there

was any significant difference in performance between

standard eight (8) pupils of different age groups.

Pearson Product Moment Correlation Coeffi-
cient r, is a measure of correlation between two

variables. This correlation coefficient r, is given

by the formula

r =__Nsxy - £x £y
Sowex® - @0 [ovey®- 5]
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where x = score for one variable
y = score for the other variable
N = Total number of pupils.

Although this coefficient does not directly establish
a causal relationship between variables, it may fur-
nish clues to causes when coupled with other methodo-
logical approaches.l. This computed coefficient was
found appropriate and easy when reporting the relation-
ship between two variables instead of using vague

and ambiguous descriptions. The coefficient is ﬁse—
ful in comparing results from dif%erent populations.
To test the significance of a correlation is equi-
valent to testing the null hypothesis that the
correlation is zero in the population from which the
sample was drawn. To facilitate the test of signifi-

cance, the t - ratio, given by the formula

t = r/N-2 where r is the correlation

2
/1 = ¥
Coefficient and N is the sample size was used.2
To test the significance of the correlation between
pupils' attitudes and their performance in mathematics,
the Pearson Product-Moment Correlation Coefficient

r, and the t - test were used.
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4.2 The Analysis of the End of Term Two Examination

The table below shows the analysis of the above
examination and the number of pupils who passed or
failed by fifty percent (50%). It also shows the
class mean scores and the respective standard devia-

tions.

TABLE IV.1

Analysis of the End of Term Two Examination

SCHOOLS' | STREAM NUMBER OF PUPILS MEAN |STANDARD
CODE PASSED | FAILED | TOTAL SCORES |DEVIATIONS
A1 I 6 3 9 61.33| 15.72
A2 I 7 3 10 57.60| 13.41
A3 I 5 5 10 51.60| 12.64
Bl I 5 7 12 49.58| 17.19
II 7 5 12 44.83| 15.46
B2 I 7 4 11 54.73| 13.94
11 5 6 11 49.45| 15.31
Ba I 6 3 9 59.56| 14.04
II 8 1 9 60.22 9.50
C I 3 7 10 39.6 16.94
II 0 9 9 39 6.79
III 3 7 10 42 10.73
1V 5 5 10 47 .4 13.92
\' 3 6 9 44 .22 7.02
Pupils 70 71 141 49.93| 15.40
in all
schools
combined
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From the above table it can be seen that six
(6) classes had mean scores above 50 and eight (8)
classes had mean scores below 50. Classes in the same
school and in different schools differed greatly in
their mean scores and standard deviations. For example
the school with the highest mean score differed by
22.33% with the school with the lowest mean score.
There were also major variations among classes and
schools in the number of pupils who passed or failed.
These results showed that the performance of pupils in
different classes and in different schools were affected
by different factors. These factors may have been

related to the individual pupils, teachers or schools.

The researcher analysed the various variables that
were considered in this study to determine their
effect on the pupils' performance in mathematics in

the examination.

4.3 Analysis of the Pupils' Attitudes Towards Mathe-

matics.

All the selected pupils responded to the attitude
scale, and the mean attitude score was 73.01 points and

a standard deviation of 11.67. It was observed that
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one hundred and twenty one (121) pupils or 85.81%

had positive attitudes towards mathematics, three (3)
or 2.13% of the pupils were neutral, that is, they had
neither negative nor positive attitudes towards mathe-
matics and seventeen (17) or 12.06% of the pupils had
negative attitudes towards mathematics. All the
pupils who had negative attitudes had failed in the
examination. From this analysis, it was concluded
that majority of the standard eight (8) pupils had
positive attitudes towards mathematics. However, since
all the pupils who had negative attitudes had failed
in the end of term two examination, it was concluded
that attitudes played a vital role in determining the

pupils' performance in mathematics in the examination.

4.4 Analysis of the Teachers' Attitudes Towards

Mathematics

The mean attitude score for all the fourteen
(14) teachers was 79 points and a standard deviation
of 5.82. There were six (6) or 42.86% of the teachers
who had attitude scores of 79 points and above, while
eight (8) or 57.14% of the teachers were found to
have attitude scores below 79 points but above 60
points. From these analyses it was concluded that all

teachers had positive attitudes towards mathematics.
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However, teachers varied in their scores in attitudes,
and so the researcher determined the effect of these
attitudes on the pupils' performance in mathematics

by testing the hypothesis given below.

4.5 Hypothesis One

This hypothesis was in four (4) parts. The
hypothesis stated that; pupils' performance in mathe-

matics in the examination is not affected by:

v/

i) teachers' attitudes towards mathematics.
ii) teachers' academic qualifications
iii) teachers' professional grade (certificate).
iv) teachers' experience as trained teachers

in primary schools.

2
To test the hypothesis Chi-square (X) technique
was used in all the parts of the hypothesis. The
analysis and testing of each of the parts of the

hypothesis are given below.

4.5.1 Hypothesis One - Part (i)

The first part of hypothesis one stated that:
Pupils' performance in mathematics in examination is

not affected by the teachers' attitudes towards mathe-
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matics. For purposes of analysis, teachers were put
into two categories. The first category are those
teachers who scored 79 points and above in the attitude
scale and the second category are those teachers who
scored below 79 points. A 2x2 contingency table is
given below showing the number of pupils who passed

or failed after being taught by teachers in these two

categories.

TABLE IV . 2

Number of Pupils who Passed or Failed and The

Teachers' Attitudes Towards Mathematics

TEACHERS' ATTITUDE NUMBER OF PUPILS TOTAL
SCORES (POINTS)
PASSED FAILED
79 and above 31 31 62
Below 79 39 40 79
TOTAL 70 71 141
Degree of Freedom (DF) =1 P =0.05
2 2
Computed X = 0.006 and critical value X (1) = 3.841

2
The computed value of X was found to be less than

the critical value at 0.05 level of significance and
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hence the null hypothesis was accepted. This meant
that pupils' performance in mathematics in the exa-
mination was not affected by teachers' attitudes to-
wards mathematics. However, although this conclusion
was found true for the sample under study, it is
necessary to keep in mind that the sample of the
teachers was a small one, and all of them had posi-
tive attitudes towards mathematics. This could have
resulted in no difference on the pupils' performance

in mathematics due to teachers' attitudes.

4.5.2 Hypothesis One - Part (ii)

The second part of hypothesis one stated that:
Pupils' performance in mathematics in the examination
is not affected by teachers' academic qualification.
Teachers in this sample were found to be of three (3)
academic levels. Two (2) or 14.29% of the teachers
had KJSE certificate, eleven (11) or 78.57% had EACE/
KCE certificate and one (1) or 7.14% had KACE certi-
ficate. A 3x2 contingency table is given below
showing the number of pupils who passed or failed

after being taught by teachers from these three levels.
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TABLE 1IV.3

Number of Pupils who Passed or Failed and

Teachers Academic Qualifications

TEACHERS' ACADEMIC NUMBER OF PUPILS TOTAL

KJSE 3 15 18
EACE 62 51 113
KACE 5 5 10
TOTAL 70 71 141

DF = 2 P =0.05

2 2
Computed X = 9.071 and critical X (2) = 5.991

The computed szalue is greater than the critical
szalue and hence the null hypothesis was rejected.
This meant that pupils' performance in mathematics in
the examination was significantly affected by teachers'
academic qualifications. In effect, there was a
higher proportion of pupils passing after being
taught by teachers who had higher academic qualifica-
tions i.e. EACE and KACE than pupils who were taught
by teachers with lower academic qualifications i.e.

KJSE.
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4.5.3 Hypothesis one - Part (iii)

The third part of hypothesis one stated that:
Pupils' performance in mathematics in the examination
is not affected by teachers' professional grade. It
was found that three (3) or 21.43% of the teachers
in this sample were of Pyprofessional grade and
eleven (11) or 78.57% of the teachers were of P1 pro-
fessional grade. A 2x2 contingency table is given
below to show the number of pupils who passed or

failed after being taught by teachers who held these

professional grades.

TABLE IV. 4

Number of Pupils who Passed or Failed and

Teachers Professional Grades

TEACHERS' PROFESSIONAL | NUMBER OF PUPILS TOTAL
GRADE PASSED FAILED
P, 60 51 111
P, 10 20 30
TOTAL 70 71 141
pE = 1 P = 0.05

2 2
Computed X = 4.051 and critical X (1) = 3.841



68

From the above analysis, the computed szalue
is greater than the critical szalue, and hence the
above hypothesis was rejected. It was then concluded
that pupils' performance in mathematics in the exa-
mination was significantly affected by teachers' pro-
fessional qualifications. It was further observed
that there was a higher proportion of pupils who passed

after being taught by P, teachers than those taught

1

by P_teachers.

2

4.5.4 Hypothesis One - Part iv

The fourth part of hypothesis one stated that:
Pupils' performance in mathematics is not affected
by teachers' teaching experience in primary schools.
It was found that only one (1) or 7.14% of the teachers
had teaching experience in the range 0-4 years, and
also only one (1) or 7.14% in the range 5 - 8 years,
two (2) or 14.29% had teaching experience in the range
9-12 years and ten (10) or 71.43% had thirteen (13)
years and above of teaching experience in primary
schools. For purposes of analysis, teaching exXperience
was put into two categories. First category was
teaching experience of less than thirteen (13) years,
and there were four (4) teachers in this category,

and the second category was thirteen (13) years and
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above, and there were ten (10) or 71.43% of the
teachers. A 2x2 contingency table is given below
showing the number of pupils who passed or‘failed

after being taught by teachers in the two categories.

TABLE IV.5

Number of Pupils who Passed or Failed and

Teachers' Teaching Experience

TEACHING EXPERIENCE NUMBER OF PUPILS TOTAL
PASSED FAILED
13 years and above 45 54 99
Below 13 years 25 17 42
TOTAL 70 71 141
Df = 1 P =0.05
2 2
Computed X = 2.335 and critical X (1) = 3.841

From the above analysis, it was found thatzthe
computed value of szas less than the critical X
value. This meant that the null hypothesis stated
above was accepted. Hence, teachers' experience did

not have a significant effect on pupils' performance

in mathematics in the examination.
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4.6 Hypothesis Two

This null hypothesis stated that:
There is no significant difference in performance in
mathematics in the examination between pupils taught
by male teachers and those taught by female teachers

with everything else being equal.

The a
of the teachers were female teachers and elevén (11)
or 78.57% were male teachers. The hypothesis was

tested by use of Z - statistics. The table below

shows the values necessary to compute Z.

TABLE 1IV. 6

Teachers' Sex and Number of Pupils, Mean Scores

and Standard Deviations

TEACHERS' NUMBER OF| MEAN SCORES | STANDARD
SEX PUPILS DEVIATIONS
Male 111 50.63 16.01
Female 30 47.33 15.63
P = 0.05

Computed Z = 1.202 and critical Z = 1.96
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From the above analysis, the computed Z value
was found to be less than the critical Z value and
hence the above null hypothesis was accepted. Hence
it was concluded that there was no significant
difference in performance in mathematics between
pupils taught by male teachers and those taught by
female teachers with everything else being equal. In
effect, although there is a difference in performance
in mathematics between the two groups in favour of male
teachers as indicated by a higher mean score, the
difference is not significant. Hence, this study
showed that pupils' performance did not depend on

teachers' sex.

4.7 Hypothesis Three

The null hypothesis stated that:
There is no significant correlation between
pupils' attitudes towards mathematics and their per-

formance in mathematics in the examination.

To establish the existence of a correlation,
Pearson Product - Moment Correlation Coefficient, r
was computed, between pupils' attitudes towards mathe-
matics, represented by y, and the pupils' end of term

two mathematics examination score (x). To test the
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significance of the correlation, t-test was used.
The table given below shows the values used to cal-
culate the Pearson Product-Moment Correlation Coef-

ficient.

TABLE IV. 7

Values for Computing Pearson Product - Moment

Correlation Coefficient

2 2
NUMBER OF X >y =Xy PR =y
PUPILS
141 7040 10,295 | 530,105 384,926| 770,885

P = 0.005
The value of r = 0.64. Using r = 0.64, the computed

t value was found to be 9.846 and critical t (139) =

1.645, df = 139.

From the above analysis, there is a positive
correlation between pupils' attitudes and their per-
formance in mathematics in the examination. To test
the significance of this correlation, it was found that
the computed value of t was greater than the critical
value of t, and hence the null hypothesis stated above
was rejected. This meant that, there is a significant
correlation between pupils' attitudes towards mathe-

matics and their performance in mathematics in the
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examination. However, it should be noted that, the
existence of a positive correlation does not imply
causation, but it may suggest a possible relation or
association between pupils' attitudes towards mathe-
matics and their performance in mathematics in the
examination. The result, in effect showed that pupils
with high attitude scores were more likely to get a

high score in mathematics and vice versa.

4.8 Hypothesis Four

This hypothesis as stated in null form was:
There is no significant difference in performance in
mathematics in the examination between boys and girls.
To test this hypothesis, Z statistics was used. The

table below gives the values used to compute the 7

value.
TABLE IV. 8
Number of Pupils, Mean Score, Standard
Deviations and Their Sex
PUPILS' NUMBER OF MEAN SCORE STANDARD
SEX PUPILS DEVIATIONS

Boys 67 52.75 15.28
Girls 74 47.38 15.05

Computed Z = 2.116 and the critical Z = 1.96. P = 0.05
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From the above analysis it was found that there is

a sex difference in performance in mathematics in the
examination in favour of boys as indicated by a

higher mean score. To test the significance of the
difference, it was found that, the computed 7z value
was greater than the critical Z value, and hence the
null hypothesis stated above was rejected. This

implied that there is a significant sex, difference
in performance in mathematics in the examination in

favour of boys.

4.9 Hypothesis Five

The null hypothesis stated that:
There is no significant difference in perfor-
mance in mathematics in the examination between

standard eight (8) pupils of different age groups.

The mean age of the pupils in this sample was
found to be fifteen (15) years. The age of pupils
ranged from 12 to 18 years. Only one (1) pupil was
found to be 12 years, seven (7) or 4.96% of the
pupils were 13 years, thirty six (36) or 25.53% were 14
years, fifty three (53) or 37.59% were 15 years,
thirty five (35) or 24.82% were 16 years, seven (7) or

4.96% were 17 years and two (2) or 1.42% were 18 years.
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To test this hypothesis, pupils were divided into two (2)
age groups; those below fifteen (15) years and those

who were fifteen (15) years and above. Z statistics

was used to test the above null hypothesis.

The table below shows the values used to compute 7Z -

value.

TABLE IV.9

Number of Pupils, Mean Scores, Standard

Deviations and Their Age Groups

PUPILS' AGE NUMBER OF MEAN SCORE STANDARD
GROUPS PUPILS DEVIATIONS

Below 15 44 48.59 15.46

years

15 years and 97 50.54 15.33

above.

Computed Z = 0.696 and the critical Z = 1.96 P = 0.05

From the above analysis, it was found that,
there is a difference in performance in mathematics
between the two age groups, and this was in favour of
the older pupils, ie. those who were 15 years and
above. However, a further analysis showed that the
computed value of Z was less than the critical value
of Z and hence the null hypothesis stated above was
accepted. This implied that the difference between

the groups of pupils who were in their formal opera-
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tional stage of development was not statistically

significant at 0.05 level of significance. These

findings are in agreement with the findings of Piaget.

4.10 Hypothesis Six

This hypothesis was in three parts and it was

stated in null form thus:

Pupils' performance in mathematics in the exa-

mination is not affected by:

i) class size
ii) availability of mathematics textbooks
iii) time spent by teachers in coaching pupils

in mathematics.
All the parts of this hypothesis was tested using
2
Chi-square(X) technique. The different parts of this

hypothesis were tested as given below.

4.10.1 Hypothesis Six - Part (i)

The first part of hypothesis six stated that:
Pupils' performance in mathematics in the examina-

tion is not affected by class size.

To test this hypothesis, the researcher divided

the class sizes into two categories; First , classes



77

with less than thirty (30) pupils and second, classes
with more than thirty (30) pupils. This type of
classification is as suggested in the research carried
out by SMSG, as reported by Begle (1973)?

A 2 x 2 contingency table is given below, showing

the number of pupils who passed or failed and were

in the two categories of class sizes.

TABLE IV.10

Number of Pupils who Passed or Failed and

Class Sizes

CLASS SIZES NUMBER OF PUPILS TOTAL
PASSED FAILED

30 and above 29 27 56

Below 30 41 44 85

TOTAL 70 ol 141
Df = 1 P =0.05

2 2

Computed X = 0.171 and critical X (1) = 3.841

From the above analysis, it was found that the

2 2
computed X value is less than the critical X value
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and hence the null hypothesis was accepted. This
implied that pupils' performance in mathematics in
the examination is not significantly affected by

class size.

4.10.2 Hypothesis Six - Part (ii)

The second part of hypothesis six stated that:
Pupils' periormance in mathematics in the examination
is not affected by availability of mathematics text-

books.

It was found that, in this sample of pupils,
some had textbooks, while others did not have text-
books. One hundred and six (106) or 75.18% of the
pupils had textbooks and forty eight (48) or 42.28%
of these pupils failed in the examination. On the
other hand thirty five (35) or 24.82% of the pupils
did not have mathematics textbooks, and twenty three
(23) or 65.71% of these pupils failed in the examina-

tion.

To test the above hypothesis, pupils were divided
into two categories; those who had mathematics text-
books and those who did not have mathematics text-

books. The contingency table given below shows the
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number of pupils who passed or failed and had mathe-

matics textbooks or not.

TABLE IV.11

Number of Pupils Who Passed or Failed and

Availability of Mathematics Textbooks

AVAILABILITY OF NUMBER OF PUPILS TOTAL
MATHEMATICS TEXT-
BEUES PASSED FAILED

Pupils with text- 58 48 106

books.

Pupils without 12 23 35

textbooks

TOTAL 70 71 141
Df = 1 P = 0.05

2 2
Computed X = 4.4 and critical X (1) = 3.841

2
From the above analysis, the computed X is

greater than the critical szalue and hence the null
hypothesis was rejected. This implied that pupils'
performance in mathematics in the examination is
significantly affected by availability of mathematics
textbooks. The analysis also showed that a bigger

proportion of pupils who did not have mathematics
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textbooks failed than those who had textbooks. The
above conclusion is in agreement with the findings of
Kiragu (1986); who observed that, the evidence of a
relationship between achievement and availability of
textbooks is more consistent than that between
achievement and other variables such as teacher

L . -
training, class size etc.

4.10.3 Hypothesis Six - Part (iii)

Part three of hypothesis six stated that:
Pupils' performance in mathematicsisnotaffected by
the time spent by teachers in coaching pupils in
mathematics. It was found that schools had different
coaching programmes both during school sessions and
also during school holidays. Eighty seven (87) pupils
were coached for a duration of 0-5 hours per week
and fifty four (54) ﬁupils were coached for a duration
of over 5 hours per week during school session.

Forty (40) pupils were coached for a duration of
0-5 hours per week and one hundred and one (101)
pupils were coached for over 5 hours per week during
school holidays. The hypothesis was tested in two
parts; coaching during school sessions and coaching

during school holidays. The durations for coaching
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were put in two categories; 0-5 hours per week and
above 5 hours per week. The following contingency
tables show the number of pupils who passed or failed

after being coached for the two durations.

TABLE 1IV.12

Number of Pupils Who Passed or Failed and the

Time Spent by Teachers in Coaching Pupils in

Mathematics During School Session

TIME SPENT 1IN NUMBER OF PUPILS TOTAL
COACHING (IN
HOURS) PASSED FAILED
0-5 42 45 87
Above 5 28 26 54
TOTAL 70 71 141
Df = 1 P = 0.05
2 2
Computed X = 0.17 and critical X (1) = 3.841

From the above analysis, it was found that the
; 2 2
computed X value is less than the critical X value,
and hence the null hypothesis was accepted. This

implied that the time spent in coaching pupils in
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mathematics during school session has no effect on

pupils' performance in mathematics in the examination.

TABLE IV. 13

Number of Pupils Who Passed or Failed and the

Time Spent by Teachers in Coaching Pupils in

Mathematisc During School Holidays

TIME SPENT IN NUMBER OF PUPILS TOTAL
COACHING (IN PASSED FAILED
HOURS)
0-5 21 19 40
Above 5 49 52 101
TOTAL 70 71 141

2 =
Df = 1 computed X = 0.182 and critical F 905

X (1) = 3.841

The above analysis showed that, the computed
2 2
X value was less than the critical X value and hence
the null hypothesis was accepted. This meant that

the time spent in coaching pupils in mathematics

during school holidays had no effect on pupils’

performance in mathematics in the examination.
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In conclusion, this study showed that, the
time spent by teachers in coaching pupils in mathe-
matics either during school holidays or school
sessions had no effect on pupils' performance in

mathematics in the examination.

4.11 Problems Identified by Pupils

There were attempts to identify some problems
which were likely to affect pupils' performance in
mathematics. The researcher gave a list of five
problems from which pupils indicated which of these
problems, if any, they thought had affected their
performance in mathematics in the examination. The
table below shows the problems given by the researcher
and the number and percentages of pupils who con-
sidered that, a given problem had affected their per-

formance in mathematics.
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TABLE IV. 14

Number and Percentages of Pupils Affected by the

Given Problems

NO.| PROBLEMS AFFECTING PUPILS'| NUMBER PERCENTAGES
PERFORMANCES OF PUPILS|OF PUPILS

1 Lack of Mathematics Text- 15 53.19
books and equipment

2 Lack of enough time to 37 26.24
study.

3 Language used in mathe- 30 21.28
matics examination is
difficult.

4 Lack of interestin 28 19.86
mathematics

15} Mathematics is a diffi- 23 16.31

cult subject.

From the above analysis, majority of pupils
considered lack of mathematics textbooks and equip-
ment to be affecting their performance in mathematics.
This seemed to be confirmed by the findings in section
4.10.2, where it was found that, the availability of
mathematics textbooks had a significant effect on
pupils' performance in mathematics in the examination.
Pupils also considered lack of enough time to study,
language used in examination as being difficult, lack

of interest in mathematics and mathematics as a




85

difficult subject as problems which affected their

performance in mathematics.

4.12 Problems Identified by Teachers

Teachers were asked to suggest problems which
they thought affected their pupils' performance in
mathematics in the examination. The table below
shows problems identified and the number and percent-

age of teachers who identified the problem.

TABLE IV.15

Problems Identified, Number and Percentage of
Teachers Who Identified Each Problem

NO.| PROBLEMS AFFECTING PUPILS' | NUMBER OF| PERCENTAGES
PERFORMANCE TEACHERS OF TEACHERS

1 Lack of mathematics text- 8 57.14
books, supplementary
materials and equipment

2 Lack of time to study 7 50

3 Lack of practice in 6 42 .86
mathematics.

B Lack of good foundation 5 35.71
in lower classes.

5 Lack of interest in mathe- 5 35.7%1
matics by pupils

6 Language used in mathe- 4 28.57
matics exam. is difficult

7 Domestic problems 4 28.57

8 Negative attitudes towards 3 21.43
mathematics.

9 Large classes 2 14.29
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From the above analysis, majority of teachers
considered lack of mathematics textbooks, supplemen-
tary materials and equipment as having a major effect
on pupils' performance in mathematics. Majority of
the pupils had similar consideration. This seemed
to be confirmed by the findings of section 4.10.2.
Lack of time to study was also considered important
by most of the teachers and pupils. The rest of the
problems are listed above in order of merit as indi-

cated by the number of teachers who identified them.

In conclusion, majority of the teachers and
pupils considered lack of mathematics textbooks and
lack of time to study as having a major effect on

pupils' performance in mathematics.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS IMPLICATIONS AND
RECOMMENDATIONS

5:1 Introduction

In this chapter, the researcher summarises, con-
cludes and gives implications and recommendations of
this study. The summary includes a review of the
objectives of the study, literature review and the
methodology used. The conclusions are based on the
analysis of chapter four while the implications are
based on these conclusions. Finally, the researcher
gives recommendations for further research and the

usefulness of the study.

5.2 Summary

The main purpose of the study was to find the
effect of the various teachers' and pupils' charac-
teristics on the performance of pupils in mathematics.
The data for this study was collected from one hundred
and forty 6ne (141), standard eight (8) pupils in
seven (7) schools in Githunguri Educational Zone,
Kiambu District, Kenya. The teachers' characteristics
that were considered included teachers' attitudes to-

wards mathematics, sex, teaching experience, academic
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and professional qualifications. Pupils' charac-
teristics that were considered included pupils'
attitudes towards mathematics, their sex and age.
The researcher considered three factors that were
considered closely related to both teachers and
pupils. These factors 7/ere class size, availa-
bility of mathematics textbooks and the time spent
by teachers in coaching pupils in mathematics.

This study intended to determine che effect of these
variables on pupils' performance in mathematics.

It was hoped that the study would be of great
importance to teachers, pupils, parents, educational
administrators and curriculum developers in point-
ing out the effect of the various variables on pupils

performance in mathematics.

The review of literature in chapter two indi-
cated that a number of factors have been studied in
relation to performance in mathematics. Studies in
Kenya have been done by Kibanza (1980), Mwangi (1986),

Kiragu (1986), Eshiwani (1983), Riungu (1986) etc.
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At international level, studies by Husen (1967) had
significant contribution to the study of achievement

in mathematics.

Chapter three described the methodology that

was followed in this study.

Chapter four gives the presentation and analysis
of data. The findings were presented using tables
and to test the hypotheses, a number of statistical
techniques were used. Means, standard deviations and
percentages were used to present and analyse data.
Chi-square (X%, Z test, Pearson Product Moment Corre-
lation Coefficient and t-test were used to test the

various hypotheses.

5.3 Conclusions

The following are the main findings of this

study:

a) It was found that teachers' attitudes had
no significant effect on pupils' perfor-
mance in mathematics.

b) It was found that pupils' performance in

mathematics in the examination was signi-
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ficantly affected by teachers' academic
qualifications and teachers' professional

grade.

It was found that pupils' performance in
mathematics in the examination was not
affected by teachers' teaching experience
in primary schools, class size and the
time spent by teachers in coaching pupils

in mathematics.

No significant difference was found in

pupils' performance in mathematics in the
examination between pupils taught by male
teachers and those taught by female teachers

with everything else being equal.

No significant difference was found in
performance in mathematics in the examina-
tion between standard eight (8) pupils of

different age groups.

It was found that, there was a significant

difference in performance in mathematics

in the examination between boys and girls.

The sex difference in performahce in mathe-

matics was found to be in favour of boys.
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It was found that, there was a signifi-
cant positive correlation between pupils'
attitudes towards mathematics and their
performance in mathematics in the examina-

tion.

Majority of teachers and pupils considered
the availability of mathematics textbooks,
supplementary materials and equipment as

having an effect on pupils' performance

in mathematics in the examination.

Teachers and pupils considered lack of
enough time to study, lack of interest in
mathematics by pupils and use of difficult
language in mathematics examinations as
contributing to pupils' poor performance

in mathematics in the examination.

5.4 Implications of the Study

The following implications were derived from

the above conclusions:

a)

Since teachers' academic and professional
qualifications were found to have a signi-
ficant effect on pupils' performance in

mathematics, there is need to improve the
teachers' academic and professional

training in order to improve the pupils'
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performance in mathematics.

The positive correlation between pupils'
attitudes towards mathematics and their
performance in mathematics in the examiga-
tion indicated that it is necessary to
develop in pupils positive attitudes towards
mathematics. Pupils with positive attitudes
study mathematics because they enjoy it and
it gives them satisfaction. It can also

be noted that attitudes determine not only
the pupils' willingness to learn mathe-
matics but also its application to life.

It is necessary that mathematics teachers
should be sensitive to their pupils'
attitudes towards mathematics. Teachers
must try to motivate their pupils by using
appropriate teaching methods. This will
consequently improve the pupils' perfor-

mance in mathematics.

Teachers should help their pupils in
learning and understanding mathematics.
This can be done by use of teaching aids,
individualized instruction to improve on

pupils' performance in mathematics.
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d) The curriculum planners and developers
should consider allocating more time to
the teaching and learning of mathematics.
The language used in mathematics examina-

tions should be clear to the pupils.

e) The Ministry of Education and parents
should provide the necessary textbooks,
supplementary materials and equipment to
schools to improve on pupils' performance

in mathematics.

5.5. Recommendations for Further Research

The following are some recommendations for

further research:

a) There is need to replicate this study to
include a bigger sample of schools, classes,
pupils and teachers in primary schools to

ratify the findings of this research.

b) There is need for research to be undertaken
on other factors that are likely to affect
the pupils' performance in mathematics.
Such factors should include the socio-

economic and environmental factors.
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c) Research studies should be undertaken on
the preparations and the effectiveness
the teachers on the various methods of

teaching mathematics.

5.6 Usefulness of the Study

This study will be found useful to teachers,
pupils, parents, educational administrators and curri-
culum planners and developers. Some pupils' and

teachers' characteristics have been identified and

found to have significant effects on pupils' performance

in mathematics in the examination. There is need for
teachers, pupils, parents and educational administra-
tors to correct the situation in order to improve
pupils' performance in mathematics particularly in
Githunguri Educational Zone of Kiambu District Kenya.
Although this study may not necessarily be generali-
zed to other areas, it will be useful in attempting
to identify problems and finding their solutions. The
study will be useful to curriculum planners and deve-
lopers since it has identified the lack of textbooks
and other materials, and lack of enough time to teach
and study mathematics as being factors affecting

pupils' performance in mathematics.
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APPENDIX A

QUESTIONNAIRE FOR STANDARD EIGHT(8) PUPILS

Instructions:

(i) This questionnaire is divided into two parts:

Part one and Part two.
(ii) Answer all the questions.

(iii) You are advised to be honest.

PART ONE
1 SChOoOL: e owmamosnnssnsans CLasSS:! c:svswsnwss
2 Sex
MALEE  ci o vis 5 o 3t 605 5 616 5 505 b % 60k wi Female: ..........
3 e B e B SR Bl o el O I R B Years
4. Do you have the commonly used mathematics book

(textbook) for your class?

Yes: e e - No: ..,

5. Put a tick (v//) against any of the following
problem(s) which you think affect your perfor-

mance in mathematics.

i) Lack of enough time to study = ........

ii) Lack of enough mathematics
books and equipment e we

iii) Language used in the examina-
tions is difficult to under-
stand ...
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iv) Lack of interest in mathe-

MELEES -~ -~ === o e s e e e

V) Mathematics is a difficult sub-

ject to understand. ...,

PART TWO

Instructions:

(i)

(ii)

Please show how you feel about mathematics by
putting a tick ( ) inside one of the boxes.
Your feelings are represented by words strongly
agree, agree, not sure, disagree and strongly

disagree.

There is no correct or wrong answers in this

section.

(iii) You are requested to be honest.

|
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STRONGLY
AGREE

AGREE

NOT
SURE

DISAGREE

STRONGLY
DISAGREE

Mathematics is
more interest-
ing than any
other subject
in school.

Mathematics is
very hard to
understand.

The number of
mathematics
lessons should
be increased

I enjoy doing
my homework
in mathematics

I dislike
tests and exa-
minations in
mathematics

Mathematics
is an impor-
tant subject
in school.

Mathematics
is a very
dull subject

I sometimes
do extra
work in
mathematics

Mathematics
only re-
quires
memorizing

of formu-

lae without
understanding
them.

10

I like try-
ing diffi-
cult pro-
blems in
mathematics
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STRONGLY
AGREE

AGREE

NOT
SURE

DISAGREE

STRONGLY
DISAGREE

11

Mathematics is
of no use to
me .

12

Story books
are more in-
teresting to
read than
mathematics
books.

13

The number of
lessons in
mathematics
should be re-
duced.

14

Mathematics is
an important
subject in our
daily life.

15

There is no
time for extra
work in mathe-
matics.

16

I can get a
better mark

in mathematics
if I worked
harder.

L7

Mathematics is
an easy subject
and is full of
fun

18

Tests, exa-
minations and
exercises are
useful in
mathematics.

19

I always avoid
difficult pro-
blems in mathe-
matics.

20

I would like
to do more
mathematics
in secondary
school.




APPENDIX B

QUESTIONNAIRE FOR PRIMARY SCHOOL TEACHERS

Instructions

(i) This questionnaire is divided into two parts:

Part one and Part two. Part one requires
general information about yourself and school
and part two requires information about your

attitudes towards mathematics.
(ii) You are requested to answer all the questions.

(iii) You are also requested to be honest.

(iv) The information you will give will be treated
confidentially.
PART ONE
Instructions

Please indicate by writing or putting a tick (")

the information required in each item.

j School i wvwwnan s sn e s 5 o

The class you teach mathematics in std. 8 .....
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The highest academic qualification that you have

attained is:

(1) KCPE/CPE/KAPES ..uissmsswsnavssvsmsnuses
(ii) S e e P A PP
(iii) EACE /KCE/GCE = « 55w e w6 5 0 vis o1 a1 5 8166 ® 5 i858 s

(iv) KACE/BAACE i o om s s wsm o oo 6is s aim s s 8 5 8 9
(v) Other(S) v iv ittt it et e e et ie et
SPECLELY s : o mi v w s s sl w s o vim 5 w8 = sl owis & 8 @

The highest professional grade that you have

achieved are:

(i) P4 .............. (ii) P3 ...........
(idii) P2 ............. (iv) P1 P T
(v) Sl ...........
(vi) Approaved. Teachers Status: ..............
(vii) OERET () 6. v 56 % 5 5 5 656 55 % 5 5.6 5 508 % 5s & 6006 & 6058 s
SpecCify: i e e e e e e e

The number of years of teaching as a trained

teacher in primary school is:

(1) 0-4 ............. (ALY B=8 v wmmessnns

(iii)  9-12 .+t

(iv) 13 and above ...... [
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The average number of hours you spend per
week in coaching your pupils in mathematics
during school session is
a) 0-5 ........... (ii) 6 and above
b) The average number of hours you spend
per week in coaching your pupils in
mathematics during school holidays
is
(i) 0 F 8 wne soae < as smeaese s 5 6

(ii) ©6 and above ...............

The total number of pupils in your class

List FOUR problems which you think affect
the performance of your pupils in mathe-

matics.

R
iii)

-------------------------------------

1 0 T P A
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PART TWO

Instructions

i) Please indicate how you feel about mathematics
by showing your extent of agreement using the
words strongly agree, agree, not sure, disagree

and strongly disagree.
ii) Put a tick inside the box of your choice.

iii) Note that there is no correct or wrong answers

in this section.

STRONGLY | AGREE NOT DISAGREE
AGREE SURE

STRONGLY
DISAGREE

1. Mathematics is
a subject which
develops rea-
soning and it
is quite sti-
mulating.

2. Too many
lesson each
week are
devoted to
mathematics.

3. Girls are, on
the whole, in-
capable of be-
coming good
mathematicians

4. It is always
important that
pupils under-
stand facts,
concepts and
procedures
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STRONGLY
AGREE

AGREE

NOT
SURE

DISAGREE

STRONGLY
DISAGREE

before they
do any pro-
blems in

mathematics

School mathe-
matics is too
divorced

from reality

Mathematics
is the
easiest sub-
ject to
teach.

Mathematics
teachers
should be
concerned
with appli-
cations of
mathematics
only.

Mathematics
is parti-
cularly
suited to
develop in-
dependent
and self-
reliant
habits of
mind.

Pupils who
fail in
mathematics
should not
be punished.

11

Girls are
as good as
boys in
mathematics.
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STRONGLY
AGREE

AGREE

NOT
SURE

DISAGREE

STRONGLY
DISAGREE

11

Mathematics
should not be
taught to all
pupils in pri-
mary schools.

12

Group work

and discovery
methods are
too demanding
and time wast-
ing to be of
any practical
use in pri-
mary schools.

13

Mathematics is
quite interest-
ing and enjoy-
able to teach.

14

It is always
important that
pupils memorize
definitions,
formulae and
facts before
doing any
problems.

15

I always lose
confidence
when I make a
mistake in
mathematics
class.

16

The study of
mathematics
tends to dull
the imagina-
tion of
pupils
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STRONGLY
AGREE

AGREE

NOT
SURE

DISAGREE

STRONGLY
DISAGREE

17

The teaching of
mathematics
should be more
practical
oriented than
it is today

18

There is little
scope for crea-
tivity in the
learning of
mathematics

19

Mathematics
teachers
should only
solve diffi-
cult problems
in the class.

20

Mathematics
is quite
applicable
to our
daily life.
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KENYATTA UNIVERSITY

DEPARTMENT OF EDUCATIONAL COMMUNICATION & TECHNOLOGY

OUR REF: L B B B B A D
YOUR RE-’{T: ‘..l.'-\.."....." D‘AATE: '11N Sgpr \qq

serf o0 s et

Dear Sir/Medan

TO WHOM IT MAY CONCERS

The bearer .M%..‘.QX*.‘Z’W?'.‘:S.BMMQ—.C‘&'.. iz a bonafide Znd year student of
the M,Ed, (PTE) programme at Kenyatta Univ:rsity in the Department of Edu-
cational Communication and Technology.

Kindly assist him/bd? in the enllectior of information for his/ief project.

Thanking you for tne anticipzted assistance,

Yours sincerely,

P e
r J
OCHLENG MOYA

OoM/gr.



111

APPENDIX D

Samuel Gathogo Irumbi,
Kenyatta University,
P.O. Box 43844
NATROBI

24th Sept. 1990

District Education Office,
P.0O. Box 9
KIAMBU

Dear Sir,

RE: PERMISSION TO COLLECT DATA FOR RESEARCH
PROJECT

I wish to apply for permission to visit schools in
Githunguri Educational Zone to collect data for re-
search project. I am a student of Masters of Educa-
tion (Primary Teacher Education) Programme at
Kenyatta University and I am required to conduct an
educational research project in partial fulfilment
of my degree course.

The data to be collected will be for educational pur-
poses only. The title of my project is "A study of
Teachers' and Pupils' Characteristics that Affect the
Performance of Standard Eight (8) Pupils in Mathema-
tics in the End of Term Two Examination in Githunguri
Educational Zone, Kiambu District, Kenya.

I will be grateful if you allow me to carry out this
exercise.

Yours faithfully,

b

MR. SAMUEL GATHOGO IRUMBI
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