AN ANALYSI S OF THE TEACH NG OF MATHEMATI CS
| N KADUNA STATE

BY
JACOB 0. OO

A Thesi s
Presented to
the Departnent of Education, G aduate D vision
Ahmadu Bell o University, Zaria

In Partial Fulfil nment
of the Requirenents for the Degree
MEd.-Curriculum & Instruction (Mthematics)



ABSTRACT

The political e ercises which created states
in Nigeria in 1968 and 1976 brought about increases
in the nunber of Mnistries of education in the
country. The nunber in the Northern Regi on junped
fromone to ten., As a consequence, the nunber of
schools and pupil - population increased correspon-
di ngly.

Thi s expansion in pupil-population and the
i nprovenent and broadening of the curriculum especi -
ally in Mathematics (a subject which, though upopul ar,
is a compul sory offering in all post-primary schools
in Kaduna State) demanded correspondi ng increase in
the nunber of qualified teachers available to operate
the new progranmes. Those recruited to teach mathe-
matics, at high cost to the Governnent, are largely
Expatri at es*,

The problem thus, seeks to ascertain the extent
to which these mathematics teachers are neeting the
need of the State in particular, and the country in

general .



The study is |ikewi se concerned with the analysis

of the teaching of mathematics in the |ower forns

of post-primary schools in Kaduna State. The in-
vestigation tested six null hypotheses which seek

to find out the significance (or otherw se) of teacher
factors such as age, experience, educational and

prof essional qualification, sex, nationality, and
attitude towards mat hematics, to the effective
teaching of mathematics.

The researcher hopes that the findings of the

study nmaybe able to:
(i) help school adm nistrators and
recrui tment agencies to exam ne
nore closely their teacher recruitnent
policies,

(i1) Make mathematics curricul um designers
and teachers to reexamne closely their
programes of instructions, and

(iti) formbasis for innovation and the
strengthening of instructional practices
of mathematics teachers in the country.

The study sanple consists of 47 teachers (29

Expatriates and 18 N gerians) found in 10 schools
randomy chosen froma stratified popul ation of 59

post-primary schools in Kaduna State where the



researcher works as an inspector of nathematics,

Rel evant information about each teacher in the study
have been collected from Staff Inventory Sheets of

the Mnistry of Education; his (teacher) attitude
scal e score obtained using an adaptation of the Atti-
tude Scal e Test devel oped by Lassa (1975), and his
(teacher) classroom performance assessed on the ten-
poi nt score of the Student Teaching Practice Eval ua-
tion Form of the Departnment of Education, Ahmadu

Bell o University, Zaria. The data obtained from these

sources are then conpared and anal ysed.

The study results show that age, experience,
educational and professional qualifications, sex,
and nationality, are not factors which significantly
contribute to the effectiveness with which a teacher
t eaches mat hemati cso However, a teacher's attitude
towards mathematics is shown as a significant factor
contributing towards his mathematics teaching

ef f ecti veness.
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CHAPTER 1

THE PROBLEM

1e1 Introduction | B
| Perhaps one of the significant phenomena to

come up in the educationgl scene in Nigeria today

is the initiation and induction of curriculum reforms.

It began with Mathematics and the Physical Sciences,

and it continued to cover almost all the disciplines

in the educational system of the country.

The widespread effort in recent years to impfoﬁe
education and learning programmes has greatly contri-
buted to the medification, restructuring, and re-
organization of the Mathematics curriculum., With the
improvement and broadening of the mathematics programme,
the problem of getting qualified teachers to operate'
and teach the new programme became a pressing problem
to the authorities. As a consequence, the government,
with special reference to Kaduna State, has to launch
a fullscale recruitment programme for more qualified
mathematics teachers. In-as-much-as not enough

Nigerian mathematics teachers are available in the

1
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Coﬁﬁtry, the Ministry of Educaticn of Kaduna State,l

has to invest huge amount of money to recruilt and

employ mathematics teachers from outside Nigeria.

: The employment of Expatriate teachers is admitt-.

‘édly esgential, at this point of development of the
country's educaticnal programmes, But, if we agree
with Elwell (1%965) that Mathematics is one of the
most effective tools in improving and accelerating
education, the authorities should exercise wore
control and prudence in recruitment and employment
of mathematics teachers. The researcher believes
that the employment of Expatriate teachers could be
made more worthwhile, and the huge amount invested
in them be justifiable if and when these teachers
become effective in their work,

Thus, the present study was undertaken to

. ascertain the quality of Expatriate mathematics
teachers that are employed by the authorities in

Kaduna State.




1.2 Stateﬁent of tﬁe Problem

The study attempts to investigate and analyse
the teaching of Mathematics in the first three years
of post-primary schools in Kaduna State, and at the
same time determine the role played by expatriate
Mathematics teachers in teaching the subject.
Specifically the study seeks to answer the following
questions:s

1. To whet extent do teacher factors such asi

educstional qualification, teaching ex-
perience, age, and sex contribute signi-
" ficantly to the effective teaching of

mathematics to post-primary studentg?

2. How do expatriate teachers compare with
Nigerian teachers in teaching mathematics?

3, Is there a relatlionship between te:ching

effectiveness 1In mathematics and teacher's
attitude towards mathematics?

1.3 Hypotheses

The following hypotheses stated in the null form
are tested to determine the relationship and/or effect-
iveness of the variables in the study:

1. There i1s no significant relationship between.

mathematics teaching effectiveness and
educational qualifications of teacher.



2+ There is no significant relationship
between mathematics teaching effecti-
veness and teachers' teaching experience.

3. There is no significant relationship
between mathematics teaching effecti-
veness and agce of teacher.

4. There is no significant relationship
between mathematics teaching effecti-
veness and sex of teacher.

5. There is no significant difference
between expatriate teachcrs and Nigerian
teachers on teaching effectiveness.

6. There is no significant relationship
between the attitude of teachers towards
mathematics and their teaching effecti-
veness.

1.4 assumptions

In this study, the following are assumed:

1. That the respondents (teachers and students)
work under similar conditions, in the
different post-primary schools selected
for the study.

2 That the entering behaviour of students
is more or less similarly diversified in
all the schoouls selected for the study.

3. That the age-range of the groups of student
respondents is between 13 and 20 years, and
that all of them possess the characteristics
of adolescenge.



4, That for every group of students in the
sample, learning characteristics and
cultural characteristics are basically
the same.

5¢ That culture influences learning and teach-
ing; that Mathematics is taught more
effectively and becomes morc meaningful
to the child when set in his familiar
culture,

1.5 Significance of the Study

Considering the amount of money invested by the
Nigerian Government for its educational programmes,
one wonders whether adequate learning experiences
that could help develop the potenticls of our youths
are provided. 1t is therefore the purpose of this
study to find ocut the extent to which educational
programmes are helping towards the achievement of
the goal of education in the country. The study
limits itself only to the cxamination of the Mathe~
matics programme.

It is hoped that the findings of this study will
help curriculum designers, teachers and school admin-
istrators to examine closely thelr preogramme of
instruction in order to determine its adequacy in
achieving the goals of Nigerian educetion. Speci-
fically, Mathematics teachers may profit from the

.,



tcome of the study. It may help them to realize
the need to improve their classroom behaviour so as
to enable their students to benefit from thelr
teaching.

The rescarcher hopes to come out with important
findings and information that could serve as vital
basis for the establishment of in-service training
programmes designed to increase the number of
indigpnous Mathematics teachers that would be
available for service in the post-primary institutions
in the country. Based on the data collected in the
study, it might become necessary for the researcher,

being inspector of Mathematics in the Ministry of

Education, to recommend to the higher authorities

to revise or modify the present Mathematics curriculum.
As a whole, the researcher undertook this study

with a view that the findings could serve as stepping

stones to innovations and further strengthening of

instructional practices of Mathematics teachers

throughout the federation. Most importantly, the

study hopes to provide a feedback to the governmcnt

about its overseas recruitment policies.



Scope and Delimitation of the Problem

This study secks to analyse the relationship
between teaching effectiveness on one hand, and
educational qualification, teaching experience, age,
and sex of thc¢ teachers on the other hand. It will
also explore and examine the differences in teaching
effectivencss between Nigerian and Expatriate mathe-
matics teachers. The study will further attempt to
discover the relationship between teachers' attitude
towards Mathematics and their classroom behaviour or
effectiveness in teaching the subject.

The study is concerned mainly with Mathematics
teaching in the first-thrce years of post-primary
schools in Kaduna State. It uses a sample of 10
institutions randomly selected from among a stratified
pepulaticn of 44 secondary schools, including Technical
and Commercial Schools, and 15 Teachers' Colleggge.

1.7 Definition of Terms
For the purpose of the study, the following

definitions are adapted:
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Curriculume. All the experiences of a child under

the control and guidance of the School.

Entering Behaviour, Describes the behaviours the
student must have acquired before he can acquire
particular new terminal behaviours. More simply,
entering behaviour describes the present status of

the students' knowledge and skill in reference to a
future status, the teacher wants him to attain DeCecco
(1968:59) .

Expatriate Teachers. Non=Nigerians employed to teach

in post-primary schoolse.

Modern Mathematics, is mathematics written, discussed

and taught using the language and methods which have
been introduced and developed in recent years.
Readiness is a product of both training or learning
and maturation.

Traditional Mathematics. The term used for mathematics

taught in all schools in Nigeria before 1960, It
consists mainly of Arithmetic, Algebra, Geometry,

Trigonometry, Calculus and Coordinate Geometry.



1.8 Background of the Stud

Location of the State, Size and Population

Kaduna State (Figure 1, Insct) lies approxi-

mately in thce middle of Northern Nigeria. It
stretches southwards from a northern boundary which
it shares with the Niger Republic, for a distance of
451 kilometres, Its width from East to West is 296
kilometres. It shares a common boundary in the East,
with Kanc and Bauchi States, in the West with Sokoto
and Niger Statc and in the South with Plateau State.
Lying north of the Niger-Benue trough
Kaduna state occupies a sizeable part of the Northern
Plateau. The land, rising abruptly in the south
slopes gently north-eastwards towards the Chad Basin
and in some part, north westwards towards the Rima
River Valley. Out-shoots of granite hills and ridges
are seen here and there.
An exact latest population figure is not avail-
able but the 1977 estimate puts it at 4,993,435,
Of this number a greater proportion are Hausas and

Muslims while a strong minority whose homes are to the
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south of the state speak - . a number cof octher

languages, and are chfistians,

: L

Some Government Policies Relevant tc the Study -

AsS poiicy.éf'the government of Kaduné State,
students in any post-primary institution do not
necessarily belong to the locality in which the
school is locateds For sny particular class the
students population is a mixture, in an agreed
proportion, of children in the 14 administrative
areas into which the State is divided, It is the
hope of the Government that by doing this it could
bring students, from varying languletic and cultural
back=-ground together so that they could learn to live
together in harmony, understanding and respecting
the cultural differences that exist among them. It
is also hoped that this will result, in the long run
to a strong State and a strong nation,

Selection of pupils into post-primary institutions
is done annually hy the Ministry of Education which
uses the results of the National Common Entrance Exami=

nation organised and administered by the West
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African Examination Council, Lagos. In ordecr to

cnsure that cvery primary school in the ostate which
presents candidates for the selection examination

is offered a chance in the exercise, stondards for
selection arc delibratcly varied., For instance, in

the 1977 sclection exercises only candidates who scored
220 marks or more out of 400 werc invited for interview
in onc arca whereas in another area candidates who
scorcd 180 murks or more were equally invited. The
intention is to distributc post-primary places in
agreed ratio between all the qualified primary schools
in the¢ 14 administrative areas in the Stote.

Fupils who qualify for the selcction examination
must have had six years of primary cducations Une
would cxpect that pupils so sclcctcd for post-primary
education arc the best among the puplils in a parti-
cular primary schcocol. This is not always so,'because
of the need to meet the requircment of the policy of
Government already statcd., This is one reason why,
for any class in 2 school in Kaduna State, students
expericntial background 2nd learning set are varied

and divcrsified.
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It is a policy of the Ministry of Education in
Kaduna LState that all students in post—primary
schools must be taught mathemztics even if they do
not offer it for certificeic examination at the end
of the¢ir coursces. It is, thereforc, the practice
for evcry school to include mathcematics in its
curriculum, The belicf is that mothematics is a
core subject in education, A knowledge of it is
esscntial te having a meaningful life in o scicentific
ages. It has,; in rccent times, become a requircment
of most disciplines in post-sccondary institutions.

The recrulitment and employment of personnel to
teach in post-primary schools in Kaduna State is the
concern of the State Public Scrvice Commission. sall
post-primary schools in this State belong to the
Government; as a result, all personnel employed to
teach in these schools are governcd by the Civil
Service Rules. The 2dministration and control of

quality in educ, tion belong to the Ministry of Education,
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Mathematics In Kaduna State Schools

Before September, 1976, the Arithmetic Syllabus
deéigned in 1956 by the former Northern Regional
Ministry of Education, was being used in teaching
Arithmetic in most primary schools in the States A
preliminary survey of the position made by the
researcher in 1972 showed that only two percent of
the 54 schoels randomly sampled were using the 1968
Mathematics Syllabus, Only one school (in Kaduna
town) had the subject named ™athematics"” on its time-
table. The rest of the schools used the term

"Arithmetic”.



CHAPTER 2

RESEARCH PROCEDURE

2.1 Introduction

The first part of this chapter describes the
procedure employed in obtaining a stratified random
sample of 10 schools from a population of 59 post-
primary institutions. This is followed by a list,
and the descriptions of the measures and instruments
used for collecting information and data on the
perscnal profiles of the teachers in the study, on
their mathematics teaching attitudes, and their class-
room performances. The chapter ends with a mention of
other resource-centres found useful for the study.

2.2 Sampling Procedure Used

From a population of 5% post—#rimary scHOOls in
the State, sampling by stratification was adopted in
selecting the 10 institutions for the study. The
schools were grouped into two categoriese namely:

(i) Secondary Schools | |

(ii) Teachers Colleges

5



16

There were 44 post-primary schocls in the first group.
These include three Technical Schools, one Commercial
School, and 40 Secondary Grammar Schools. The Tech-
nical Schocls and 26 of the Secondary Grammar Schools
are boys' boarding institutions, nine of the secondary
boarding schools are for girls; the remaining five
this stratum five schools (four for boys and one for
girls) were randomly selected.

Fifteen Teachers Colleges formed the second
grouping. There are 10 Boy's and five Girls' insti-
tutiens in this category. Out of this, two Boy's and
three Girls' Colleges were randomly chosen,

On the whole, 10 post-primary schools formed the
samples for the study. Six of these are Boys'. The
locations and distribution of the final sample schools
form an interesting pattern. Four of the samples are
located in urban centres while the remaining six are

situated in rural settlements.
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Forty-seven mathemstics teachers teaching mathe-
matics in Form I or Il or I1I or in any combination of
these classes were available in the schools selected.
The largest number (11) was obtained from Government
College, Kaduna, with a student population of 1,284
(1977}« The smallest numper (2) came from Teachers'
College, Daura with a student population of 845 (1977).

All the teachers in this study formed the samples
for the test on attitudes towards the teaching of

mathematics and test on teaching efiectiveness.

2,3 Methods of Collecting Data

The data and information required for this study

were cbtained from the following sources:
(i) Ministry of Education, Staff Inventories
(ii) Students Teaching Practice ©valuation
Form, Department of Education, Ahmadu
Bello University, Zaria

(iii) Teachers' Lesson Notes



(iv) Teaching Observations
(v) Personal Files of Respondents
(teachers) Kept at the Ministry
of Education, Headquarters, Kaduna.
(vi) Structured Interviews with respondents

(vii) Opinionnaires on attitudes towards
mathematics

(viii) Library resources

The Inspectorate Division of the Ministry of
Education's Staff Inventories (see Appendix A) have
been very invaluable sources of reliable informations
about the teachers observed. At the beginning of every
schocol term, the Mathematics Department of the Inspect-
orate Division sends out to post-primary scho.1ls in
the State individual Staff Inventory proforma to be
completed and returned to the Ministry by mathematics
teachers. The form seeks four main information
about a teacher.

The first part seeks to know the teachers name,
sex age, nationality, and academic qualifications. The
second part seeks information about teaching experi-

ence in other schools, the type of school in which
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the experience was obtained, the age/group of the
subjects taught in the school and the total number of
years spent in the school. The third part of the
Inventory sheet seeks informations about the teachers
teaching load at the school in which he is presently
connected, The teachers is also required to furnish
information about the classes, the subjects, and the
number of periods per subject, per class, per week
which he covers. The last section of the form seeks
informations regarding the teacher's other activities
in the schocle He is to state whether he 1is a House-
master, or a Form-master, or a Gamesmaster or a patron
of one of the clubs and societies in the schoole.

The Staff Inventory sheets contain very useful
information which have been used together with other
data collected in assessing the teaching effectiveness
of the tecchers cbserved in this study.

Teachers' classroom performances were measured on
the ten-pont scale of the Student Teaching Lvaluation

Form of the Department of Education, A.B.U. Zaria.



)
In this férm, (Appendix B) the maximum points scorable
is 100. A score of 70 and above is graded A (excellent)y
between 50 and ©9 graded B (good); between 35 and 49,
C (satisfactory); and between 0 and 34, D (poor).

A contributory source of the asszessment of the
teacher's classroom performance was his preparation of
the lesson. This was examinable from the teacher's
lesson notebook, and it was useful in indicating what
amount of thought and preparations had been considered
before the delivery of the lesson. The lesson notes
showed projections of the teacher’s classroom inten-
tions. They clearly indicated his instructional
objectives; his proposed instructional proeocedures,
including the intended strategies; the class entering
behaviour; and the evaluation procedures to be used.

Each respondent was observed by the researcher
twice te: ching M:tﬁémﬂtics. The duration of a lesson
period was 40 minutes. One of the lessons observed,
in the case of any teacher, fell within the morning

periods {(that is, between 7:30 a.m., and 12:00noon)

when both the teacher and his class were mostllikely
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to be better set for mathematics teaching and
learning. Whichever of his teaching score was
better was chosen for this studye.

A session of dialogue between the teacher and
the researcher, who was the observer, followed every
observation of the teacher's classroom performance.
The interview sought and obtained valuable information
about respondents view on the objective of mathematics
teaching in Nigeria. These include his view about
his student's preparedness for.mathematics learning;
his overal assessment of his class's understanding of
the topics he has been observed teaching; a descrip-
tion of what instructional strategies he had adopted
in the lessons; and the amount of preparation he had
made before presenting the lesson to the class.
Respondents were encouraged to illustrate their
statements where necessary. The researcher, who is
an Inspector of Mathematig; EQPCatisn for Kaduna State,

was aware of the constraint of his superintendent

possition over the respondents.
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The instrument for testing mathematics attitude
developed by Dr. P. Iassa, (see Apendix C) was used
to measure the teachers' attitudes towards teaching
mathematics. The opinionnaire contains 22 statements
about mathematics. Each of the statements expresses
a positive or nagative feeling or attitude towards
mathematics teaching. Teachers were requested to
indicate on a five-point scale the extent of their
agreement or dlsagreement with the attitudes or feelings
expressed, by making circles around the word or words
which give the best indication of their feeling.

The words are: Strongly Disagree (SD): Disagree (D):
Undercided (U); Agrece (A)j Strongly Agree (5A).

In addition to the information obtained from the
sources already enumerated, useful materjials and
information were obtained from the researcher's own
library, the Ministry of Education library, and Kashim
Ibrahim Library, Ahmadu Bello University, Zaria. The
researcher was able to use his personal experience and

position to advantage in introducing information from
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the personal files of th: teachers under study, and
from sources that might be regarded as '"classified",.
The data were gathered between September, 1977 and
March, 1978.

2.4 Limitations

In finding out what mathematics is taught, what
preparaticons are made before instructions are given,
and the extent of the success attained by individual
teachers, it was necessary to rate the teachers'
classroom performances. There 1s always some element
of subjectivity in rating and judging teachers'
classroom behaviour. This is therefore considered
as a limiting factor.

The time of the day when a mathematics lesson is
being taught, the physical well-being of the teacher
and the students, their emotional alertness, including
that of the observer may affect the rating of a parti-
cular teaching perfermance, There is also the limita-
tion that may be imposed by the subject-matter of

instruction. Some topics, especially in Geometry lend
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readily to activities which generate both the students'
and their tcachers' interest. Whereas some subject=
matter, particularly in Algebra, require that the
teacher exert greater energy and resourcefulness in
order to generate pupil's jnterest in what is being
taught.

other limiting factors include, the locations of
the sample schools, the age-range of the students, the
differences 1in thelir experiential background, and the
availability of resource material for teaching mathe=-
matics in the schoole. All these variables have been
taken into account in this investigation before the
assessments of the teachers were made and conclusions

drawne



CHAL-TER 3

REV1tWw CF l(uL:.ru{) Llj‘bi'{f\TUn;‘ fuND

THUORLTICAL FRAMOWORK
3.1 Introduction

This chapter contains reviews of some literatures
related to the study. These include. a recapitulation
of the main ideas in Smith's (1968) report on the
Trinidad Confercnce of Commonweal th Mathematics Educa-
tors wherein Polya (1969) outlined the broad and narrow
objective of mithematics education, Sawyer (1969)
identificd the main problem of mathematics learning and
teaching as those embedded in the attitudes of the
learner and those of the adults around him towards
mathematics; wrigley (1969) described the nature and
forms of educational assessment and avaluation; and
Blakers (1969) discussed at length resource materials
for mathemuatics teaching and identified teachers as

the most important resource materials.
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The chapter als: includes: a brief review of
Taiwo (1974) Mathematics Teaching In S5chools wherc in
the authors' main contribution was the stress he made
of the importance and relevance of culture to mathe-
matics learning and teaching; an over-vicew of UNESCO
(1970) New Trends 1n Mathematics Teaching wherein
Davis (1970) gave guidelines for choosing syllabus
content for mathematics learning and teaching; and a
section on mathematics and the Nigerian culturec.

Using Glaser's (1962) model, DeCecco (1968)
distinguished four parts of a teaching model. These
have been reviewed at some greater detail. The
chapter ends with a review of Coker's (1972) study
of the academic and professional qualifications of
mathematics teachers, and a summary of the theoretical

framework of the study.
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3.2 Mathematics in the Commonwealth Schools

In 1966, the Commonwealth bducation Liaison
Committee, having taken intc account & number of
suggestions made to it by some government of member
countries of thoe assoclation and by the Commenwealth
bducetion Conferences held in the previous years
emerged wilith a consensus that there should be a general
meeting of selected and invited mathematicians to
consider the question of the teaching of mathematics
in primary and post-primary schoecls, In his letter
of invitation to member countries the 5ecretary of the
Commonwealth Secretariate Mr. Smith (1968) spelt out
the aims of the conference thus:

(1) To survey current practice in school

mathematical education at primary

and secondary level, both in teaching

methods and procedures and in contents
(ii) To consider the principles on which

temporary courses should be planned

and executed for the different levels
of children development and abilities;
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(iii) To examine the problims which must be
met if courses are to be appropriate
to the differing cultural scientific,
and economic needs of the countries
concerned,

The conference was held at the University of the
West Indies, St. Augustine, Trinidad, in September,
1978. 1t lasted for two weceks, during which perieod,
94 delegates from 29 countries and territorics of the
Commonwealth attended. Eminent scholars and govern=-
ments were invited to present papers related to the
teaching of mathematics. These were preseénted at
Plenary Sessions; the themes were considered in
greater details at Groups working Sessions. The
report of their delibrations is what constitute the
literature now being reviewed., Chapters II1, V, VII
and V111 of the report are of particular relevance to

this study.
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In chapter 111, Professor G. Polya, of Stanford
University, California, U.S.A. gave the lead paper
on Fundamental Ideas and Ubjectives of Mathematics
Education. He identified two basic groups of
objectives of mathematics education, In the first
group are those which stress thc usefulness of mathe-
matics and in the second category are those which
seek to enhance the personality of the learner.

In the report, vrofessor Polya summarised the
first group of objectives for mathematics education
at the 3econdary Schoel as for (i) Professional
preparation and (ii) for prospective technical
personnels (technicians, enginners, scientists, managers).
He went on further to explain that the objectives are
narrow and they have been derived from the economic
needs of the society. Professor Folya recommended
that the school sheuld try to attain these objectives
in addition to attaining the wider and higher object-
ives for teoaching mathematics particularly in the

pcst-primary school.
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The adthor (Folya) listed the higher objectives ®s:

(1) Serve th® ifldiVvi®dual and the community.

(ii) Develop all’ thc inner rescources of the
child,

(iii) ...Generazl Culture
{iv) Discipline of the mind
(v) Fental ond emotional moturity
(vi) Desirablc hibit of thinking
(vii) A well balanced persénality.

Professor Polya warned that a2lthough the zims
suggestod contzin high ideals worth steiving for they
beceme worthless if pretentious ond incompetent
mathematics tecchers use them as cheap and empty
slcgens. He admonishew that "tach of those ideals
is worthwhile provided th:tyou honestly beclieve in it
and it is really valuable 1f you earnestly try tc
live up to it, if ycu trunslate it into cveryday
practice of the school."

Two rules for the lezxrning process have been
suvgested namelys

(i) Leurning should be zctive

(ii) Learning should be in consecutive phases.
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These "principles of learning” should never be
disr garded by a teacher particularly of mathematics.
FProfessor Folya admits that the idea contained in
these principles are basic and very old. They had
beecn said many times over by past and present educators,
and philosophers, from Socratces to Comenius and
Montessori. Restating these principles Polya (1969:31)
pointed out:

«sslearning begins with action and
perception, proceeds from thence to
words and concepts, and should end
in desirable mental habits.

wWinding up the discussion on Fundamental Ideas
and Objectives of Mathematical Education, Professor
Polya deall with problems, and thc tactics of problem
solving. He asserted that problem solving "appears
to be the most cardinal mathematical activity", and
that solving problems is a specific achlevement of
intelligence which is, in turn, the specific gift of
mankinde Students should be guided to do mathematical
preoblems from which a number of desirable mental habit
namely - preacision, orderliness, ability to concent-

rate, ability to handle abstract objects - will result.



32

Mathematical problems drawn from students familiar
experiences should be deviscd and used tc implant in
them such attitudes and procedures as arc generally
uscful for sclving any kind of problem, The teaching
of mathematics in post-primary schocls should emphasize
this technique of problem - sclving., He concluded:

..« There is no scientifically guaranteed
best way of teching. Ther- are as

many good ways of tecaching as therc

are good teachers., Yet there is one
specific point about which there is
little disscnsion. All experts agree
that mere possession of information

is of little value in mathematics,

To know mothematics means to be able

to do mathematics. To use mathematical
language, to find the unknown, to

check a procf, and so one Thercfure

to teach mathematics we must give
cpportunity to students to do mathematics.

Chapter V of the report is on "Mathematics in
Secondary Schools” a lead papcer resented by Professor
W.we Sawyer of the Department of Mathematics and
Cellege of Education, University of Toronto, Canada.
Basically the submissions made here are echoes of the
principles and the analyses given by Frofessor Polya

in Chapter 111. Thc main additional points made which
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are considered relevant to this rescarch are embodied
in the stat.ments made by Professor Sawyer (1969:17)
eesThe mrin difficulty in mathema=
tics lies neither in the naturc of
the subject nor in the limitations
of the learner, but rather in the
attitudes of the adults around him...
Mathematics is an activity and
depends greatly on the attitude of
the learner. Attitudes are formed
younge. The greatest influcnce on
the future teachers is thec clementary
school; the next greatest, the
sccondary schoole.

This is why some authoritics suggest that post-
primary schocl teachers should likewise concern them-
selves with what goes on in the primary schools.
f'or the proper and effective teaching of mathematics
both levels c¢f education shcould co-operate.

The lead paper on aAssessment and Evaluation in
Chapter VI was presented by Professor J. Wrigley
(1969) of the University of Reading, eEngland.

In it, he emphasised the need for assessment of now
programmes with regurds to individual students!
progress as well as to find out whetheoer such

Programmes arc achieving -their stated specific

_ -
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objectives. Two principles for assessment were
suggested. Firstly, in testing, the welfarc oOf
students must be considered. 1Its effect should be
beneficial to the student causing no hindrance to

their mothematical or porsonnal development. Secondly,
the teacher must take an active part in tcaching and
assessing., Hils overall accummulated records of
students work shculd account for a sizecable part of

the test.

Professor Wrigley described, in some detail, a
number of forms of assessments which are available.

The selecticon of any one form of tcst will depend on
the purposes of the assessment,

The recruitment and training of mathematics
teachers was discussed in Chapter VII of the report.
Reccrds show that serious shortage of competent teachers
of mathematics exist all over the world. 1In many
cases the difficency is both in quantity and quality
particularly at the primary lcvels. Some suggestions
have been made regarding the improvement of the situa-

tion. For instance, teachers should be given
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inservice treining and be encouraged to take courses
in new trends in mathematical education. Governments
should likewise¢ invest more in training mathematics
teachers and request universities to mount sandwich
courses tc improve the number ¢f qualified personnel
particularly in the primary and posteprimary schools.
Some of the suggestions will be taken up,; in
more detailed considerations later in this submission.
Frofessor A.L. Blakers, (1969) of the Depart-
ment of Mathematics, University of Western Australia
gave the lead paper on kesources For Learning Mathe-
matics, Chapter V1II. He identified the tcacher as
"the main channel for the communication of mathemati-
cal ideos to the student", He (the teacher) is
therefore the most impcrtant resource material.
Textbocks were also highly rated as rescurce materials
for the teacher and the students., It is therefore
important that institutions of learning should
possess a gooud accessiable collecticon of mathematics
books. Other materials such as photographs, films,
radios, televisions, projecturs and the like have only

limitcd uses and are costly. Teachers and students
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should endeavour to usc more frequently locally
produced or home-madc materials which could be made
more readily available.

It has been necessary to review in greater
details this recport of the specialist meeting of
Commonweal th mathematicians and educotors. The
records of the procecdings supply, to a large
extent, the thecretical framework of this researche.

It has decalt with the whole procedure of mathematics
teaching in schcoels - Fundamental Ideas and objectives
of mathematics education; methods of teaching mathema-
tics and the learning principles; as.essments of
students progress and evaluetion of progremmes;
recruitment, training and re-training of tcachersj; and
resource matericls for learning mathematics.

3.3 Mathematics Teaching In Schools

After the 1968 Commonwealth Education Conference
at the University of the West Indies, Trinidad,
Prefessor C.0. Taiwo (1974) of the University of Lagos,
Nigeria was commissioned to adapt the materials

produced by various groups at the seminar and use them
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for a simplified book on "Mathematics Tcaching In
Schouls."” The book was eventually circulated in
1974 under the auspicis of thoe Commonwealth
Secretariate, London.

The content of the bouk is essentially similar
to the analysis contained in Mathcmatics Teaching In
Commonwealth Schocls - already reviewed. Writing
as a Nigurian, however, Profcssor Taiwo (1974:22)
made some suggestions which are more suitable and
relevant tc our situaticon. He said that "it is
desirable that, teocners should have cunsiderable
freedom in deciding syllabus content..."

In tecaching mathematics, procfs and or justifi-
cations should ke given for formula theorems and
algorithms, students should be directcd to do mathe-
matics of the type that is drawn from their experien-
tial background and relevant to their educational
needs The author stressed the importance and
relevence of culture to mathematical lcarning and

teaching, Taiwc (1974:46) concludes:
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««sthe teaclier should understand the

culture in which hc is working, and

how this aftfects not only the suita-

bility of what is taught {(the

curriculum) but alsou the choicc of a

teaching strategy (including the

usc¢ of learning rescources) which is

likely to prove effective.
3.4 Mathematics and the Nigerian Culture

Education is a cultural process. Each new
member of a scciety cr a group must learn to act
appropriately as a member and contribute to its
maintenance and, coccasionally to its improvement,
Mathematics studied in a cultural setting is an
instrument for adaptation and change. ToO have a
better grasp of the principles invelved in mathematics,
it must be studied as it is embedded in thc culture
of which it is an integral part and which it serves.
Educators are agreed that children are decidedly

influenced by the culture of the society in which
they live. In the light of this, tcachers must
identify the main features of this culture and under-
stand how these molded the child's mathematical
thinking and influence his response to learninge.

Them, they can devise effective strategies of

instruction in thc subject. If the child is to
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assimilate fully the mathematics that we teach him,
it should be related to his familiar culture.

One might asked « 1Is there Nigerian culture? Or
what really constitute Nigerian culture? Answers to
these questions depend on @ number of considerations.
In the first place, what is culture? One definition
says, culture is, "the way of lifc of a society". It
further explains, "culturce has distinguishced human
socicties from animal groups since the beginning of
mankind. The customs, ideas and attitudes shared by
a group, which make up its culture are transmitted
from generation to gencraticn by learning prccesses
rather than biclogical inheritance" (Smith, et.al; 1968).
In the case of Nigeria there has been acculturation
going on through our age-long histeorical contact and
a distant common origin evident in our distinctive
customs, identical ldeas, and a common gencrally
accepted attitude tc life. There is much in our
language, custoums, way of life, beliefs, religion,
recreation, work, and festivities which could add a
lot of meanings to mathematics teaching in this coun-

try. Everyone admits that mathematics is an important
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subject and that any education curricdlum which omits

it is not complete. But very few people even tcday,
think of mathematics as alive, exciting, and intere-
sting. Most adults after leaving school never take
up a bock on mathematics to read for 'pleasurc' and
fun. On the cuntrary, they are tco happy to say
"good bye" to mathemabtics lcarninge.

Admittedly, mathemotics is, tc as large extent,
abstruct, "It is thc subject in which we dc not know
what we arc talking about cor whether what we say is
true.” (Russell, in Stome, 1961:4). That is to say
it deals primarily with ideas, thoughts, and concepts
which are obtuined ifrom the material world around us.
The emphasis is not upon the physical cbjects themselves
but upon relatiunships bctween sets of objects. These
ideas and cuncepts are used to furm other richer
thoughts which may then be projected back into the
physic.l situation te sclve preblems of daily life.

This abstraction which is called mathematics, cs Russell
(1961) further pointcd out "posscsses not only truth,

but supreme bcauty, a beauty cold and austcre, like that
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of sculpture, without eppeal to any part of our
weaker nature, sublimely pure, and cupable of a stern
perfecticn such as only the grecatest art can show."
The tcacher of Mathemotics therefore, tries to lead
his students to discover this 'truth' and ‘'bezuty!
through patient analysis of the problems involved,
and by carefully devising teaching approaches whereby
the mathecmacics of situations was revealed clearly
rather than hidden under symbols on papers or =mong
irrelevant impression coming tc the eyes and feelings
from all physical expericnces.

The technique is to get students tc understand
why things wcrk the way they dc to a much greater
extent than has be.n custcmary. Students are led
through active participation in relevant and meaning-
ful activities tc discover relations, patterns and the
basic principles in mathemctics. It is not enough
always tc shouw the student how tc work a problem and
to ¢sk him to memorise this. There are many possible
ways of arriving at the answer, and the students own
way might even be better.

Mathematics itself has changed. Older content
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have been expanded and re-aranged in ncw patterns.
Newer topics such us sets anc modula arithmetics have
been added. Mathematics has to be relnted to human
needs <nd concerns ‘nu s both needs and concerns have
chionged with the advence ot civilisation and progress
in technology, mothoemotics has spread out in these new
dircctions in order to meet the new challengcse

The new approach therefore, hopes to given the
student cconfidence in using his own mind tc be able
to decide whether he is wreng or note It hopes to pre-
pare him to be able tc meet new situations in a chang-
ing world with courage and determination to succed.
These are sound educatiocnal geals, worthy of striving
for. However, cnc may wish to know the extent to which
this country is muving towarcds the achievement ol these
objectives in the context of its culture.

Nigeria 1s a multilingual soclcty, where most
pecple in institution of learning =rc bilingual, speak-
ing usually some English and the language of the ethnic
group to which they belong. OOften they prefer to iden-
tify themselves by their particular language, In a
country with no less than 200 ethnic identities, it is

not suprising therefore, that English (a colonial
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heritage) has remained the lingua franca of the nation
even after gaining its independence in 1960, It has
remoined the laenguage of the school, from the upper
primary classes up to university level. In a few in-
stances where the children came from urban consmopoli-
tan settlements in this State, wnglish is the medium
of instruction throughout the primery school. However,
in cthe: places, the common practicc in the schocels is
to use Hausa as th. medium of instruction, in the first
two cr thrce years in school and thoen propgressively
graducte to the use of bEnglishe.

Cne very obvious effect of this seemingly formi-
dable language cubstacle to mathematics teaching is that
the child is uncble to use werds or structurc precisely.
Nor is thc teacher able to c.stablish, with the necessary
amount of certainty, some communication with the child.
Most of mathematics is abstract; and abstract ideas
are hard tc¢ define. There is a consolation, however,
in that mathematics hues @ language of its own which

cuts through international linguistic boundariese.
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It is here that the teacher's ability to adept is re=-
quired. For the child to be ible Lo understand mathe-
matics there are some bzsic linguistic agreements that
must be reached between the teccher and his pupils so
as to bu able te engage in preoper and productive
communication.

The expression % has two possible mathematical
interprctations:=

(i) as a name for rational number it is
pronounced "one-forth" or "one-quarter";

{ii) as an operation, where the vincclom is
regarded as a division sign, it means
"one out of four".
whereas students in this country would not hesitate to
see % or % as ‘une-quarter' or "three-quarters" res-
pectively, they are mor. likely to rcad-% as "five over
four" and not "five-quarters". Studcnts! experiential
background in the main, in this country, does not
include using such fracticnal numbers as numerals.
They are more familiar with the operational meanings

of fractions because, quite often they must have had

occasions, at home, to sharc out things intoe equal parts.
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It is morc loglcal therefore for teachers tou use the
sccond mecning in tcézhing rational numbers especially
when these arce being introduced to students for the
first time.

A second area of difficulty relates to teaching
concepts which are outside the childs own experiences
and which di.boclically nagate his practiccl expericnces.
One such example ¢ccurs in teeching bets. A Set is
usually defined as ¢ cullection ¢f things' or ldeas.
But this definition scon lcids to ambiquity.
Difficulties arisc when terms like the cmpty set, the
set wich cne element is being explained to the child.
He arques, "you cannot define a set as a_ccollection
of things and at the same timc claim that there exists
a Collection of things that is empty, nor can you have
a collection where there is only one elements ns far
as the child is counccrned, a collection always imply
many elementse

Respect for authority and elders is an aspect of
the Nigerian culture. This singulcer attitude to life

is often misunderstood, usually by outside observers.
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Some obscrvers cumplain that it leads thc student %o
accept whatever bhe is taught without qucstione Some
people scy it reduces him to mere receptacle clwys

at the receiving end of informalion. Cthers say, that
he would as o result grow up into 2 complacent adult
without any urge to fece the chillenge of civilisation.
It is c¢ven suggested that Yrote learning would be the
common pracedure in our schucls. These inferences are
far-fetched., Nigerians have cvelved, over a period of
centurics, sccietics where old 2ge is synonymous to
cxperience and, to some cxtent, sagasity. Elders in
the society had established a reputaticn for sincerity,
honcsty and obedicnce to traditicnal lawse. They had
made the yocung cones tc believe that they, as glders,
would not exaggerate or mis-represent issues. This
norm had been passed on from onc generaticn to ancther
and have beceme a credo passed frum father to son.

It has worked in the society sc wecll that the resultant
rcespect for authority and ©ld age sprang froem an
acceptance on the part of the child of the honesty

and sincerity of his elders.
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GQuite unlike the 'advanced societics' where television,
newspapers, radios, and other instruments ©or mass-
media have sometimes become agents of cxaggration,
inaccuracies, distortions and occasional dishonestye.

It is nu surprisc that some youths of *advanced
socictics' no longer trust their elders.

By and largc, when a Nigerian child comes to
schocl he expects his tcacher to boe knowledgceable,
honcst, sincere aénd truthfulj so he respects him,

The gravest mistake the teocher can make then, in the
authcr's view is for Wim te let the child down either
by being in:cccurate, or dishonest, or insincerc.
Unfortunately, not much of the norms of the "old
socicty” remaine Many of cur tcachers in the "new
socicty' arc being taught by tceachers whoese cultures
are foreign to our owne Our progress in 'Civilis:ztion'
has brought us into contact with a number cf things
which are alien tc our culture., All these arc affect-
ing our attitude tu work, life and some of our

cherished values.

-4
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A number of m.thematics textbocoks in circulation
in schcools in this country have been written by foreign
authors. They draw examples from their own backgrounds
which are very unfamiliar te the students who use the
books. WQuestions such zs thc ones below are given:

(i) Two trains approuach cach other from

oppesite directions. The first train
which is 150m. long appreaches at 100
Kepehe while the second train, 25Cm.
lcng, approzches at 80 k.p.he Find
the time they take tc pass cach other.

(ii) PFind th. volume of watcr in a bath
whuse dimensions are 6m by 2m, by 1km.

The absurdity in the first example is that, WNigeria
has a single-tract railrcvad. The situation whun twoe
trains would approach each other from copposite
dircctions ot such speeds could not erise. If it did,
it would be a tragedy. 1In thc sccond examplce, baths
are nct aos common o feature of must Nigerian hoemes as
they are of must Europcean homes. In teaching Relative
Velocity, examples could be drawn from situational
settings familior to students. If the teacher is

less fomiliar with vhet is locsl in the place wherc his
schocl is, he cculd draw from the wealth of knowledge

of his pupils un such motter.
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3.5. New Trends In Mathocmatics Teaching

In 1970, thc United Naticns Educ.ticnal,
scicntific and Cultural Organis..tion (UNeSCU) has,
as enc of its programmes, the promotion of the ex-
chinge of informelions relat:d to the content and
the tcaching of the sclences at all levels. 1t
publishes foirly reqularly collection of articles
titled, the Teaching of Basic bLciences. It has
adapted articles and papers from leading Science-
teinching journals relevant to the content, curricula
approaches, and new techniques in the teaching of
the bosic Sciences which include Mathematics., The
bovk, "New Triends In Mathematics Tecoching, Volume IIM
is & direct prcduct of this. It was preparcd with
the collaboraticn of the International Commission on
Mathemztics Instruction of the Internaticonal Mathe-

matics Union.
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Chapters II, III, and IV contain articles rele-
vant to this research., Here zgain, as in the other
literaturcs alrecdy roviewed the main emphasis has
becn that mathemotics teaching should be practical,
creative and should be unfolded from the spontaneous
movements of thinking. The tcacher's essential rule
is that of a quidc whousec knowlcdge of the subject and
the understanding ¢f how children learn h:lp him to
direct his students' intuition and intention to higher
levels of achicvements.

Davis R.B. (1970) writing a report in thc (UNESCO)
publication on "The Madison Projects approach To A
Theory of Instruction,” made an analysis of what fac-
tors hc cocnsiders shculd help a teacher to determine
the content of what mathemotics should be taughte In
choesing zppropriate mathcecmatical experiences he
suggested that the following factors should be taken
into account:

(i) Adequatc proviocus "Readiness™

{ii) Relation to Fundamental idecs

{iii) The student must havc an active role
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(iv) Concepts must be learned in familiar
and relevant context

{(v) Intercsting pattern must lurk under
the surface of every task

(vi) The experiences should be appropriate
tc the age of the learner

(vil) The scquence of Informal sxploratory

Expericnces must secm to add up to
something worthwhile.

3.6, The Psychology of Learning and Ingtruciion

This scction will roeview the teuries of DeCecco
(1968) on psychology of learning and instruction as he
presents thom in his book bltled "Educational Phychology.®

3.6.1 Theory of Teacning. Although it is reco-

gnized that there is need to have a general concept of
teaching, yet up to now therc secm to boe no single
coencept of terching, Experience nd traditions have
remained for oll tiﬁes, the maln swurce of knowloedge.
Agreeing with Gage's analysis of theories of teaching,

DeCecco (1968:7) said:
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A theury of tcoching should answer three
questions: how toachers behave, why they
behave as they do, and with what cffect.
It should be a gencral councept which
applies to all teachers, to all students,
to all subjects matter and tc all sit-
utativns, both in and cut of schocl in
which teaching may occur. It should
consider the bchaviour cof teachers, the
causc and the learnino cf students, the
effcct., and it should explain, predict,
and cuntrol the way in which the be-=
haviour of the teacher affects the
lcarning of the students.

Gage (1964) pointed out that te:ching cuvers
different proccesses, bchavicur, and activity, to be
thc proper subject of a single theory. He advised
that, "we must not be misled by one word 'teaching',
in scarching for one theory te explain it." To
difiercntiate theory of learning from thoeory of
teaching, DeCecco explained that thoe foermer describes
and <xplzins thc condition under which learning does
or does not take place; the latter must be bescd on
thecories orf learning which arc usually broad and
basic. Theories and practice of teuching are

influenced by philosuphy of education.
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3.6.2 Teaching Models. According to DeCecco,
the best subsitute for a thecory of te.ching would be
a tcaching model of the kind designed by Glaser
(1962) as shown in figurc 2.

The four ports of the model corvespond to the
main parts of the tecching behaviour which this
investigatiun scught for in the tcoching of cach of

the respondents obscrved,
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Box A, in Figure 2 ccntuins Instructivnal
Objectives. The authcer (DeCecco) described Instruct-
ional Cbjectives as “thosc that the students should
attain upon completicon of a s.gment ¢f instructicn."
Thuse vary in scope ond character. In stating their
instructional objectives, tecachers must sct them out
explicitly, clearly and preciscly in terms cf the
expected stucents' terminal behaviour.

Entering Behaviour, (3ox B) is described by
Delecec as "the behaviour the student must have
acquired befourc hce ¢ n acquire particular new terminal
behavicur.” It has alsc beun described us lcarning
s.ts, learning abilities, @nd learning styles. The
basic themc that permiates the discussion un entering
behovicur is the nced for the teicher tc endcavour
at all times to make accurate dcetermination and
assessment of his stucoents entering behavicur when he
is crawing up his plans for instructicn &nd during
actual delivery.

The third componcnt (Bex C) of the basic tcoching
model - lnstructional Prccedure deals with skills,

cencepts, principles and problem—sclving.



56

DeCecco warned that several foucters, including instruct-
ional objectives and entering behaviour, detormine the
proper selection of instructionzl procedures. He
further said that: (DeCecco 1968:238)

.sobefure a teacher cun decide how

tc teach he must determine what to

teach = the Instructional CUbjectives.

Gencrally, these objectives should

have priority over thc prcecedurcs

except in those unusuzl cases in

which we c'n find nu adequate

instructicn tc meet particuler

objectives.

Tcachers should ensure that they descrimincte
objectively in their choice of instructional procedurcse.
They should not make thelr preforence tor particuler
procedurcs the declding factor for selceccting instruct-
ional objectives. 1t is nccescary to determine whom
to teach first (entcring behaviour of the students)
before chousing the appropriate instructional procedures.
Other factcrs which could guide teachers in their
designs ¢f instructional procefures include, conditicns

of learning, - external or internal conditions. The

teacher must decide to choose the appropriate conditions
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of learning that would most likely yield the best

irt.-'su.lt. As the lcvel of learning incrcoascs in comp-
lexity, conditions fur learning change correspondinglye.
Follewing the classification f learning of Gagne,
DeCecco (1968:239) identificd thc following learning
types:

(i) Classicol and cperant conditiouning

(ii) Skill lecarning
(iii) Language learning

(iv) Concept learning

(v) Principle learning, and

(vi) Problem solving.

A teacher's task includes thoe inference and the
choice of the specific procedur.s ond materials for use
from the learning types involved, and the conditions
associated with them.

Perfcrmance ssscssment, Box D, is cincerned with
the use of the classroom and stondardiscd test proce-
dures tc mcosure the terminal perfurmances of studentse.

It is directly related to all the other three teaching

Y
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components already discussed. It'is strengly relcted
tc thce first component, becaﬁse performance assessment
is bascd un instructicnal objectives. A teacher's
intention in assessment of performance of his students
is to detuermine the extent te which his students have
lcarned the subject matter stated in his instructional
ubjectives, Performance assessment is 21so an impor-
tant source of feedb.uck on the cdequacy with which a
teacher has asuessed his students centering behaviour
and on thc suitability or apprecpriateness of his
instructicnal procedures. 7The relotedness of all the

ccmponents cculd be seen in fiqgure 3.
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3.7 aAgademic and Professional Qualificataons of

Mathem.tics Teachcrs

Coker, Kel. (1972) moude & survey of the ccademic
and profes: ional qualificcotions oif dost-primary schools
mathemotics teechers in sorth Contral State (Koduna
State). The rescarcher sought answers tc the fcllowing
questicons:

(a) How many of our quzlified mzthomatics
teachers arc Wigerians?

(b) How many of thesc Higerians are in-
digenous to thce State?

(c) Arec these tcachers satisfied with
theilr conditions of cervice?z

(d) If the expatriates are satisfied
are thc Nigerians satisfied?

(e) Have we encugh mathemctics teachers
in the State?

The study was merely a fact-finding one. Question-
nalrcs were sent to tecchers of mithcecmetics in all the
Stat. pcste-primary schouols. Of the 165 questionnaires
scnt cut only 50 were returnca and these came from 21
of the 33 schools in the populaticn. The investigation
showed that the totcel number of mathematics te&cﬁers,

50 wis extremcly lew, anu that of this nuniber a

preponderence whoe were mostly Nigerians were non-=graducte
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teachers. Forty-eight percent of mathematics teachers
in the schoouls were expatriates from India and rakistan.
Only six mathemotics teochers were indigencus to the
otete.

.

The resesrcher suggested tnat the reason for this
abbysmally low number of indigenous mathematics teachers
in the schouls wes becouse the condition of service
wios poor and that many schools were loccted in areas
which lacked social amenities. He suggest.d tha:
(Coker 1:1972:23).

It is ther force advisablce that the
State Government should do every-

thing tc improve the conditions of
scrvice for the graduate tercherse.

The State Schelurship Board should

give special proference to the

students who likc to become maothematics
graduatc tecachers in the award of
scholarship.

A few merc suggestions were put forth with the
view that thesc, when implomented would help to bring
more pcuple into the fold cf mothem: tics teaching.

It was r.commended that expericnced teachers could

be scnt to attend summer courses at the Universitices

to up-date their teaching ei fectivencss. 1t was also
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suggested that the number of lessons per week, which a
mathematics teacher should teach could be reduced to 22
so as to allow him time for preparations. 1In concluding,
the researcher (Coker) said, that "lack of good mathe-
matics teachers in our post-primary schools results in
poerly prepared mathematics students."

The study did not show nor find out what constitute
"good" mathematics teachinge It did not find out whether
there were "good mathematics teachers" in these schools
or not, While it may be correct to suggest that the num-
ber of indigenous mathematics teachers in the schools was
low it could not be asserted with equal definitness that
this low figures was due to poor conditions of service
and the locations of the schools in which the teachers
teach, without first defining clearly what "conditions of
service" and "social amenities" are,

Although the investigator did not test whether or not
there exists any repationship between effective teaching
of mathematics and such factors as abe, sex, nationality,
experience, preparation, attitudes and qualifications, he
has, however, given useful informations about the quantity,
naticnalities, age range of the teachers, and their general
attitudes towards mathematics. The present study seeks to

take off from this basis.
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an analysis of the aforem=nticned studies inaicate

that scveral variesbles af . ect, tc a large extent, the
accelercation uof learning and the effectiviness of
tcaching mathematicss These varicbloes as identified
by the stucics reviewed include teacher's academic
preparation and professional background, tcaching ex-
pericnce, attitudes towords the subjects by both
eachers cno stucvents, mastery of Lhe subject matter,
personality, and mcthods of teoching, and an unders-
tanding and use of the culture under which the tzacher
is werking. The studies rceviewed showed that tcach-
ing and learning gc¢ hand in hand. Cne cannot talk
about tcaching, or assess the effocctiveness of teach-
ing, without necessarily talking about lcarning cor

as essing the extent tc which learning has taken place
in a ¢iven situation. Therefore students' fectors
such as entering bcechavicur, atiitudes towards the sub-
ject, leerning styles, capabilities, special interest,
motivaticn, experiential bsckgriund, and age are
varicbles which play important roles in any tcaching/

learning situatiocn.
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3.8 Tﬁéoretical Framework of the Study

This study 1s based on a number of thecoriess
The study assumes that for a good and effective
teaching to take place a number of criteria must be
met. Firstly, the teacher must be matured in age.
He must have attained some chronclogical maturity
which places him in a respectable position above his
students, His emotions, comportment and composure
should have attained some heights which enable him
to conduct himself befere his class with understanding
and tolerance, Secondly a mathematics teacher must be
academically qualified. He should have mastery of the
subject matter he has to teach. Mathematics is a very
wide subject. It 1s not, therefore, always possible for
the mathematics teacher to know all the branches of

the subject., Nevertheless, a well~qualified
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teacher should be able to avall himself of appropriatc
literatures that would supply the infurmetion he necds
to supplement his knowledge.

Thirdly, expericnce in teaching mathemotics is an
advantage tc good mathematics tieochinge In dealing
with new concepts the teicher must decide what content
will =z=ttain the cbjective of the study, and then he
must sclect the strategy that would proeduce the best
recsult, This is not always easy. However with ex-
periencc he would be in a position te sclect which in-
structicnal strat.gics hnd produced good results in
similiar situatiouns,

Fourthly, a gocd and effective teacher of mathe-
m.-tics should have mestery of the longuage of instruc-
ticnes In our casey, in the post-primsry schouls, kEnglish
is the medium ¢f instructicn. 1t is thercfure impor-
tant that he should have a goocd command of kEnglish,

It is realised that mothematics has 2 language of its
ownj; nevertheless, the mathematics tcoocher should be
able to effectively communicate with his students.

He shculd be able to apply the process of communicaticn
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effectively. AS the communicator the tcocher must
ensure that he encoudes ideas .nd cuncepts correctly
using 211 available media and materials for the purpose
su that the interprcters (the studoents) deccdes and
react appropriatcly. Messages seldom get communicated
unchanged., It is o major task of thc classrc.m teacher
to ensurc that wirthwhile messiges orc received by
students currectly anu cffectively,

Fifthly, to be n e.fective mothem-tics teacher,
the culturc in which the students arc learning should
be understood z2nd uscd. Examples shoulc be drawn
from the students' fomiliar culture, Topics should be
relevant, The rclevincy of culturce to scund mathe-
matical understuanding is further amplified in a sub-
section in this chapter.

3.9 Systemutized Instruction

Mathematics is a scicnce. It should be taught
following upon planned strategies. The framewcrk for
this investigation is the systemautiscd Instruction.

The child remains the focus of attention in
systenmatised instructions The tcacher begins by ask-

ing four qucstions:-
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(i) whot are the geoals to be accomplised by
the lesson?

(ii) Under whazt conditions will the child seek
to achieve these? :

(iii) what teaching aids would be used to
organise the teaching-learning situaticn
for attaining the goals?

(iv) How well were the goals achicved?

These four Ycorncr-stone"™ of instructicn corres-
pond to the four cemponents of the tceeoching models in
Figure 2. The tcacher must state clearly and expli-
citly his instructicnal cbjecctives; he must knew and
base his instruction strategies on the entering beha-
viour of his students; he must select the stratcgics
that would yield the best result; and he must use
appropriate performance assessment methceds toc deter-
mine the c¢xtent to which lcarning has taken place in
crder tc measure the success or failure of his
teaching.

A good preparation is essentizl to an effective
te.ching. In his pr:paration the tcacher must define
clearly his instructional objectives in measurable
bghavioural terms and select the content appropriate

to these objectives. He then seclect adequate learning
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expericnces und attempts tc inuividuclisc instructions
learning in mind the individuzl needs of his students.
He must select cne or more lecarning-teaching format for
attuining thce objectives. He chooses carcfully the
physical facilities to carry out the leurning exercises
adepting and adapting moterials and equipments appro-
prizte for thc learning-teaching experiences. all of
these must be cunsidered car&full; and writtcn down in
note form in the teocher's note~bock. The test materials
must be carefully sclected and graded sc thet they
mcasuse the terminil behaviocur of the students
accurately.

The first stage in a teaching-=learning situatiun
is, les.on planning. i well-preparcd leseon is very
important. The rest of the work comes spontenecusly
with a goud plan. The next stace is that in which the
teccher delivers the c:ntent ©f his lesson.

In actual delivery, the toacher must intrcduce
the tepic in » way to arvuse ond maintain the class
interest in the subject. He should bring intoc play
all the expericences and knowledge of learning-teaching

he has te motivate his students towards the correct



69

directicne. His presentation of the topic must lead
from known tc unknown, from the fomiliar to the less
familiar, from the c.ncrete to the abstract. He must
use effective communication medice He should invite
students participation sc that they «o nct remain
passive listiners. His mode of questioning should be
such that would lead his pupils to discover answers.
He should 2lwzys bear in mind that, as Fuller (1968:9)
said:

It is possible to desiagn environments within

which thc child will be neither frustratcd ncr

hurt, yet free to develoup spontancusly and

learned to undertake roform of the envircn-

ment and not to try te rcform Mane. If we

design envircnment properly it will permit

the child and Man to develop sifely and to

bchave logically.

The assessmenc of tenching porfourmance roccorded
and analysed in this r.search hus becn based largely
on the thcoretical framcwork discussed in the preceding

passagess In duing this, the researcher was nct

unmindful of some constraints and limiting factors.



CHAPTER 4

FRESENTATION AND INTERFRETATION OF DATA

4.1 Introduction ;
This chapter is in two parts. The first part
presents the profile of the mathematics teachers
under study. It gives the total number in the
sample and describes their nationality, sex, education
and professiocnal qualifications, age, and years of
teaching experience. The second part describes and
analyses the effect of the variables (discussed in
the first part), on the teachers' classroom perform-
ances. The chapter ends with an examination cof the
role of their attitudes towards mathematics teaching
and the effectiveness of thelr teaching.

4.2. rrofile of Mathematics Teachers

A total of 47 teachers drawn from 10 different
post-primary schools in Kaduna State constituted the
final sampling for this study. These teachers were
teaching mathematics in these school. Of this number,
74 percent are males and 26 percent females. The

number of expatriate teachers in the sample is 29

70
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while Nigerians are 18.

The Expatriate teachers surveyed come from
different countries. For ease in tabulating date,
the teachers were grouped into four. Thus, Indians
(16), Sri Lankans (4), and Pakistanis (3) are grouped
under "Indian Sub-Continent". For the "Far-East
Countries", the three respondents come from the
Fhilippines. The Canadian (1) and the British (1)
respondents are grouped under one nomenclature
"European"; and the teacher identified under '"Middle
East" is an Egyptian.

4.2.1 Nationality and Sex. Table 4.2.1. shows

the Nationality and Sex distribution of the teachers

in percentage. Nigerians who formed 38 percent of the
total number of teachers under study, are outnumbered
by their expatriate counterparts who formed 62 percent.
The nationality-sex pattern further shows that: in the
Nigerian group there are 17 or 36 percent males and
only one (or two percent) female. In the expatriate
group however, 18 or 38 percent are males while 11 or
24 percent are females. The regicon from which the

greatest number, 23 or 49 percent of teachers in the
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sample of study was employed, is the Indian sub=-
Continent.

TABLE 4.2.1.

NATICNALITY AND SEX DISTRIBUTION OF MATHE-
MATICS TEACHERS IN PERCENTAGES

Number Fercentage

Naticnalities Male Female Total Male Female Total
Nigcrians 17 1 18 36 2 38
Exgatriates

Indian Sub-

Continent 16 7 23 34 15 49
Far East Countries O 3 3 0 7 7
Buropeans 5 1 2 2 2 4
Middle East 1 0 1 2 0 2
Total 35 12 47 74 26 100

4,2.2 Age of Mathematics Teachers. The age-range

of teachers (Nigerians and  Expatriates) as shown in
Table 4.2.2 vary widely. The youngest member (a
Nigerian male) is 21 years old while the oldest (an

expatriate) is 58 years old.



73

The nationality - age pattern indicates that
most of the tecachers in the 21 - 30 year age-range,
30 percent are Nigerians whereas bBxpatriates in this
group constitute 23 percent. In the 31 - 40 year
age-range, however, most of the teachers (27 percent)
are cxpatriates while Nigerians constitute six percent.

Of the total 10 percent in the age range 41 -
50 years, two percent arc Nigerians while eight percent
are Expatriatcs. .The two teachers in age~-range 51 -

60 years are Expatriates.
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AGE-GROUF5 OF MATHEMATICS TEACHERS
IN FERCENTAGES

Number Fercentage

Nigerians Expatriate

o —

n @

vl = ~ A ~ =Y ‘ame > + Niq E:x;" ~

Male Female Male Female g erian atr. g

21-30 years 13 1 7 4 25 30 23 53
31-40 years 3 0 5 7 18 6 27 33
41-50 ycars 1 0 4 0 5 2 8 10
51-60 yecars 0 0 2 0 2 0 4 4
Total 17 p 18 11 47 38 62 100

4.2.3 Educational and Professional Qualifications.

The ranking adopted in this study as shown in Table
4.2.3 is that which is practised by Kaduna State Minis-
try of bducation, for all teachers in its employment
in post-primary school.

In general, those at the top rank (Category) are
highly qualified teachers who possess Masters degrees

(Science, Art,) and, in addition have teaching
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TABLE 4.2.3

EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS
OF MATHEMATICS TEACHERS

Number Percentage
; i
RERka Nigerian Expatriates f: E
M 33 M F o] N E o]
= =
Category 1 0 0 0 0 0 0 0 0
Category 11 3 0 3 0 6 6 12
Category 111 1 0 15 112 27 2 56 58
Category IVE 7 0 0 0 7 135 0 15
Category IVB 3 1 0 0 4 9 0 9
Category V 3 0 0 0 3 6 0 6
Total 17 1 18 11 47 38 62 100
Legend:
Category 1 - MA/M.,S5c with Dip.Ed/Cert.Ed

Category 11

Category III

Category IVA

Category IVB

Category V

N= Nigerians

M

E= Expatriates

BA/B.Sc with Dip.Ed/Cert.Ed
BA/B,Sc (Ed,)
BA/B,Sc

NCE, HDME; D.M.E

’
Grade I and Grade 11

H.5.C.

= Males
F = Females
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qualifications which may be Diploma or Certificate
in Education. Holders of the Masters degree in
Education fall into this group. In the sccond rank
(Category 11) arc those teachers who hold Bachelor's
degree (Science, Art) and, in addition Diploma or
Certificate in Education. Teachers who have their
first degree in Education fall into this second
ranking. This group are often referred to as well-
qualificd teachers.

Those who possess the first degree only are
classified under the third category. This group is
referred to as academically-qualificd. Holders of
Bachelor's degree (Art or Scicnce) without any teach-
ing qualifications fall in this classification
(Category I1I1).

The fourth ranking (Category IV) consists of
those who are rcgarded as professionally qualified.
This group is further sub-divided into two rankings
namely:

(i) Professionally well-qualified - this
includes holders of the Nigoerian
Certificate in Education (N.C.E.)

Higher Diploma in Mathematics Educa-

tion (H.D.M.E.); and Diploma in
Mathematics Education (D.M.E.).
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(i1) professicnally qualified - which
includes Grade I Tecachers and
Grade I1 Teachers.

In the fifth group (Category V) are those
classified as auxiliary teachers, whe are regarded
as non-qualified. They consist of holders of
Higher Schocl Certificates. Their tenure is usual-
ly temporary as they soon gain admission into Higher
Colleges or the Universitics for further studies.

They are therefore, as a general rule, "scasonal birds",
Teachers who possess degrecs from a university
from the Indian Subcontinent other than those universi-

ties which arc affiliates of the University of London
are classified differently. A holder of a Masters
degree (Science or Art) plus a teaching diploma or
certificate obtained from such a University falls

intc the second ranking; while a holder of a Bachelor's
degree (Science or Art) plus a teaching qualification
(degree, diploma, or Certificate) also from such
universities, is ranked with the third grouping. A
first degree holder who possesses no teaching
qualification is placed in category IV. As a rule,

however, holdcrs of the first degree (Scicnce or Art)
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only from any of the universities in the Indian
sub=Contincent other than the exceptions already
mentioned are not employed to tcecach in post-primary
schools in Kaduna State. Graduates of recognised
universitics from Burope and the American continent
are regarded,; on equal grounds as graduates from
Nigerian universities.

Table 4.,2.3 shows the rank-distribution of the
47 teachers in the study. As can be seen in the
table, nobody comes under Catetory I. This is
understandable, since highly qualified teachers would
rather scrve institutions of higher learning such as
Advanced Tcachers' College, College of Technology or
the University.

Category 111 contains the largest number of
respondents. Of the 27 teachers available in this
group, only onc is a Nigerian. The scven (15 percent)
respondents in Category IVA,; the four (9 percent)
respondents in Category IVB, and the three (6 percent)
respondents in Category V are all Nigerians., For
obvious rcasons thore arce nc Expatriates in any of

these lower categories.
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4.,2.4 Teaching Experience. Table 4.2.4 contains

the classification of teachers under study inte three
teaching - experience goup: those with O - 3 yecars

are in the first group; thosc whose accumulated teach-
ing experience are from four years to six years are in
the second group; and the third group consists of
teachers with scven or more yecars of teaching expericence.
This stratification follows closely the pattern employed
by Kaduna State Ministry of Education for determining
promotion - yecar for teachers under its employment,

In normal circumstances, a teacher on first
employm:-nt with the Ministry of Education will be on
probation during his first three ycars of teaching.

At the end of this period hec would have earned a
promotion credit which should elevatce him to the next
rank if he had been judged a successful employce. If

he were an expatriate his contract would have been due
for renewal. A tcacher whose performance is assessed
as below standard would not be promoted and may be re-
premanded, cautioned or have his appointment terminated,

or have his contract appointment not renewed.

-
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After a sccond set of three years of successful
work a teacher would be due for and may be promoted
to the next rank. After six years of good work, a
teacher would be due for consideration for appointment
or elevation tc a duty-~post, such as Senior Master,
Year=-Group Master, Vice Principal, and brincipal.
Thercafter, the threc-ycar duration promotion pattern
may not be followed. A tcacher's movemonts upwards
may be accellerated or slowcd down, depending on a
number of factors and circumstances which have bearing
on the cxlgency of the State tcaching service.

A study of Table 4.2.4 shows that a preponderance
of the tcachers under study have seven or more years
teaching experience. Sixty pcrcent of the respondents
are in this group. About six or 13 percent of the
teachers havce teaching experiences ranging between
four and six yecars. Twnty seven percent of the
teachers in the sample study are novices in their
preobation years.

The break-down of the nationalities indicate
that only six or 13 percent of the Nigerlans are in

the well - experienced group whereas 22 or 47 percent
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of the Expatriates have been identified in this class.
Two Nigerians and four Expatriates have teaching
experiences which range between four and six years.

Of the 13 novices, 10 are Nigerians and only three
are Expatriates.

Among the expatriate females in the study, only
one is a novice. The only female Nigerian has had
two years of tcaching experience.

The number of years of teaching accumulated by
individuals in the sample study vary widely., A
teacher who is an expatriate male and the oldest
member of the group has been on the job for 28 ycars.
Three others (two Nigerians, and one Expatriate - all
males) are virtually new in the teaching profession.
Their experience in cach case is less than one year

when they were visited by the researcher.
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TABLE 4.2.4

TEACHING EAPERIENCE OF MATHEMATICS

TEACHERS
Teaching Number Percentage
Experience
in Years Nigerians Expatriates E ’
L
0 -6 9 1 2 1 13 21 6 27
4 - 6 2 0 2 2 6 4 9 13
7 and over 6 0 14 8 28 13 47 60
Total 17 1 18 11 47 38 62 100
Legend:
N = Nigerian
E = Expatriate
M = Male .
F = Female

4.3 Analysis of Mathematics Teaching

All the 47 teachers in the group studied
were observed teaching mathematics at least twice,

As already mentioned in Chapter IV, their classroom
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performances were measured on the ten-point scale of
the Students Teaching Fractice Evaluation Form designed
by the Department of Education, Ahmadu Bello University.
Each respondent received twe ratings and the better of
the two scores was taken as the final grade and used
in this research. Below, is the break-down of the
grades obtained by the teachers.

4.,3.1 Tepching Assessment B alification/Rank
The ranking system adopted for this research as been
described earlier in this Chapter. Table 4.3.1 shows
the six Categories into which the teachers have been
classified and the four ratings used. No teacher, in
the sample, qualified for classification into Category
I. Of the six respondents in Category 11 -~ the group
consisting of the highest qualified teachers academi-
cally and professionally, two each were assessed A or
B, or C, More than half (14 teachers) of those in
CATEGORY III was rated as "poor". Category III is
composed of academically highly qualified teachers
who have no teaching qualifications. The teachers in
CATEGORY IVA and IVB have shown very satisfactory

performance except two who were rated D,
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TABLE 4.3.1
ASSESSMENT OF MATHEMATICS TEACHING

PERFORMANCE BY QUALIFICATIONS/RANKS

Ranks By terformance Assessments
Qualifications A ) C D Total
Category I 0 0 0 0 0
Category II 2 2 2 0 6
Category III 2 4 7 14 27
Category IVA 2 1 2 2 7
Category IVB 1 3 0 0 4
Category V 0 0 0 3 3

Total 7 10 11 19 47
Legend
A = 70% and above : Excellent
B = 50 - 69% ¢ Good
C = 35 - 49% : Satisfactory

D = 0 - 34% Poor
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4.3,2 Assessment By Teaching Expgrience. The
teachers sampled for this study have been divided into
three groups based on the number of years of teaching
experience accumulated by each member. As seen in
Table 4.2.4 the first group consists of teachers whose
teaching experience were in the range 0 -~ 3 years: the
second groups, 4 - 6 years; and third group, 7 or mére
years.

Table 4.3.2 shows the breakdown of the gradings
obtained by respondents under the three teaching
experience groups. Of the 13 novices in the first
group, two were rated A, and five were rated D. A
total of six teachers were in the second group.

Only one was rated B, the remaining five obtained D.
There were 28 members in the well-experienced group.
Of this number, five were rated A. In spite of their
long years of teaching, nine of them were found to be

doing poorly in their teaching, during the assessment.
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4.3.1

ASSESSMENT OF MATHEMATICS TEACHING

PERFORMANCE BY EXFPERIENCE

Experience Performance Assessment
in years A B C D Total
0 - 3 1 5 5 13
4 - 6 0 1 0 5 6
7 and over 5 8 6 9 28
Total 7 10 11 19 47
Legend:
A = 70% and above : Excellent
B = 50 - 69% : Good
C = 35 - 49% : Satisfactory
D = 0 - 34% ¢ Poor
4.3.3 Tcaching Assegsment By Age. Classification

of respond

ents' classroom performance based on the age-

factor follows the pattern used under Table 4.2.2.

Four age-groups have been identified. In the first

group are those who are between 21 and 30 years old.
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In the second group are tecachers whose ages lie
between 31 and 40 years., The third group consists of
members who are 41 years to 50 years. Those above 50
years old formed the fourth group,.

Table 4.3.3, which contains the breakdown of the
teachers' classroom performance gradings, shows that
25 teachers are in the first age-group, Three of them
were rated A, five obtained B, another five members
got C, and twelve (nearly half of the total number in
the group) were rated D, In the second age-group, two
obtained A, four scored B, three were graded C and
six were rated D, Of the total five members of the
third age-group, three obtained each either A or B or
C. The remaining two got D.

Two teachers who are the oldest among the study
sampled (fourth age-group) were rated either B or C
each.

A further breakdown of the assessment gradings
of the four age-groups, and comparison of their group
performance under the two ratings satisfactory and

poor, show a fairly consistent pattern as shown under
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the classification of gradings by experience. The
age-group pattern shows that 52 percent of the members
of the first group (21 - 30 years) were considered
satisfactory teachers. Sixty percent of the second
and theird age-groups were rated satisfactory, and all
the members of the fourth group were likewise graded

satisfactory.

TABLE 4.3.3

ASSESSMENT OF MATHEMATICS TrACHING
FERFORMANCE BY AGE

Age- Ferformance Assessments
Groups A B 2 D Total
21 - 30 3 5 5 12 25
31 - 40 2 4 3 16 15
41 - 50 1 1 1 2 5
51 - 60 Q0 1 1 0 2
Total 6 11 10 20 47
Legend:

A = 70% and above : Excellent

B = 50 - 69% : Good

C = 35 = 49% : Satisfactory

D= 0 - 34% : Poor
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4.3.4 Teaching Assessment By Sex. There are

35 male and 12 female respondents in the study.
Table 4.3.4 shows the distribution of grades obtalined
by sex.

In the male samples, six members were rated A,
another six were rated B, eight obtained C and 15
got D. Only one of the 12 females obtained A.

Four of them got B, threce got C and four were graded
D.

A comparison of scores between the male and the
female tcachers shows that 17 percent of the male
teachers were rated A, whereas only eight percent of
the female teachers obtained A. On the other hand,
while 17 percent of the males obtained B, over
33 percent of the females got B. A considerable
proportion of both sexes, in each case, werc rated
very low. Fourty-three percent got D in the case
of the male samples while 33 percent in the case

of the female members got D,
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Grades Respondents
Obtained Males Females Total
A 6 1 7
s 6 4 10
C 8 3 11
. 15 4 19
Total a5 12 47
Legend

]

1l

70% and above @
50 - 69% H
35 = 49% &

0 - 34% -

Excellent
Good
Satisfactory

Yoor
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4.3.5 Teaching Assessment By Nationality

The respondents were classified into two groups;
Nigerians and Expatriates. The breakdown of the
countries from which the Expatriate came is shown in
Table 4.2.1.

A total of 18 Nigerians and 29 kExpatriates formed
the sample studied. Table 4.3.5 contains an analysis
of the teaching scores obtained by respondents. The
table shows that 22 percent of the Nigerians in the
group obtained A (the highest rating) whereas only
10 percent of the Expatriate teachers were rated Aj;
28 percent of the Nigerians got B while 17 percent of
the Expatriates were placed in this category. In the
C rating, the Expatriates had a slight edge over
their Nigerian colleagues - 24 percent of the
cxpatriates as against 22 percent of the Nigerians
were rated C.

Nearly half (49 percent) of thc Expatriates in
the sample were rated D (an assessment showing un-
satisfactory teaching). On the other hand, only
28 percent of the Nigerians got D. It would appear
that Nigerian teachers in this study performed better
than their Expatriate colleagucs most of whom have

been classified as professionally and academically
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more qualified than the Nigerians.

TOTABLE 4.3.5

ASSESSMENT OF MATHEMATICS TEACHING
BY NATIONALITY

Teaching Number Percentage
Assessment N E N £
A 4 3 22 10

B - 5 28 17

C 4 7 22 24

D 5 14 28 49
Total 18 29 100 100

4.4 Attitude Towards Mathematics and Mathematics
Teaching

Bank (1963) found out that an unhealthy

attitude towards mathematics by students may result
from a number of causes. He identified the teacher's
own attitude towards mathematics as the most signi-
ficant contrikbuting factor. If, in teaching the
subject, :he (the teacher) feels insecure and un-

happy; if he dreads and dislikes the subject and
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regards mathematics as consisting largely of rote
learning devoid of understanding, then he would transmit
his feelings to the students. On the other hand, if he
is a teacher who has mastery of the subject and is
interested and enthusiastic abcocut what he is doing he
would transmit to his pupils love and understanding
of mathematics., Husen (1967) confirmed this finding
which Aiken and Dreger (1961) had earlier found
out in their study on "The Effect of Attitudes on Fer-
formance in Mathematics™. All the 47 teachers in the
sample were tested for attitudes towards mathematics.
The instrument used for this purpose, was the attitude
Scale Test Develcoped by Lassa (1975). This was slightly
modified by removing two items that were considered not
relevant to this study. As already explained earlier,
the test employ semantic differentials in determining
respondent's attitude towards mathematics by showing
the degree of likeness or dislike for mathematics and
mathematics teaching. The scale mcasure used is the
Likert method of summated ratings which is commonly used
by attitude investigators. The subject is requested

to indicate his agreement or disagreement with each of



95
the 22 statements in the test. The results were then
scored on the 1 - 5 points weights assigned to the
five options of responses against each statement. The
maximum points scorable is 110 which indicates a very
high likeness for mathematics. A score of 22 points,
the lowest mark scorable is a strong indicator of a
candidate's dislike for mathematics. A subject with
66 points, is considered as undecided. ‘

Table 4.4.1 shows the distribution and classi=-
fication of the scores of respondents on attitude
rating. The lowest score in the group is 68 while
four members of the sample scored 110 points each,

The group's mean score is 98.9 which is an indicator
that the teachers in the study, generally, have
positive attitude towards mathematics. About 10.6
percent of the respondents, however, have less positive
feelings towards mathematics. The remaining teachers
in the sample, B9.4 percent show strong pecsitive

attitudes towards mathematics.
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AMALYSIS OF ATTITUDE SCCRES
Score
Range Number Percentaqe
0 - 22 0 0
23 - 44 0 0
45 = 66 0 0
67 = B8 5 10.6
89 -« 110 42 89.4
Total 47 100

Group mean 98.9.
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4,5 Results and Analyses of the Hypotheses Tested

The objective of this study, as stated in Chapter 1,
is to investigate (the teaching of mathematics) and to
evaluate the role played by Expatriate mathematics teachers
in teaching thc subject to Forms 1, 2, and 3 students of
post-primary schools in Kaduna State. S5ix hypotheses were
tested to shed light on the following specific questions:

1. To what extent do teacher factors such as:
educctional qualifications, experience, age and sex,
contribute significantly to the effective teaching of
mathematics to post-primary students?

2. How do nxpatriate teachers compare with Nigerian

teachers in tcaching mathematics?

3. 1s there a rclationship between teaching
effectiveness in mathematics and teachers'
attitude towards mathematics?

The hypotheses sought the existence or otherwise of
relationship betwecn the stated factors. 1In order to
determine the degree of cleoseness of the linear relationship
that ¢xists between the variables, a correlation coeffici-

ent was computed for each pair of factors being examined.
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Pearson's formula, (See Appendix L) for computing correla-
tion coefficicnt was used for Hypotheses 1, 2, 3, 4, and 6
while the t-Test (also in Appendix L) was used for Hypothesis 5.

Means and standard deviations were calculatcd by use of
computer for each of the pair of variables of examination
in each of the Hypotheses. In the tables which follow,
means, and standard deviation have becn included only as
additional information. For each guestion, (except Hypothesis
5) the correlation coefficient was found and the coefficient
of determination which explains the amount of variation was
computed. The tabulated index of correlation at the appro-
priate degree of freedom and, the 0.05 significant level was
found, The result was compared with the calculated coeffi-
cient and a decision obtained. Similarly, for Hypothgfis 5,
the index of comparison was computed and compared with the
tabulated 't' at the appropriate degree of frecdom and level
of significance before a decision was made.

Tables 4.5.1, 4.5.1(a) and 4.5.1(b) show the results of
the test for Hypothesis 1. For the purpose of analysis the

test has been subdivided. The two variables examincd are
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educational and professional gualifications and teaching

effectiveness., Table 4.3.1 (see page 86) shows a descrip-

tion of the catcgories of teachers in the study scmple.
In Tables 4.5.1, 4.5.1(a) and 4.5.1(b) the two variable have
been designated X and Y respectively.

Table 4.5,1 shows the test results of the 47 teachers
without rcgards to naticnality. The calculated correla-
tion coefficient, r = -0.036 and the tabulated correlation
coefficient, r = 0.288 at 45 degree of freedom and 0,05
level of significance. (Steel;1960). Calculated r is
thus less than tabulatcd r, therefore, Hypothesis 1 is not
rejecteds It does seem that among the group tested,
generally, educational and professional qualifications
is not a significant contributing factor to e¢ffective

teaching of mathematics.
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T+»BLE 4,5.1

MEANS, STANDARD DiLVIATICNS, AND CORRELA-
TIUN COEFFICIENT FOR QUALI-
FICATICNS AND EFFECTIVE

TanH Fe NG )
Vari Standard Degree Calcu~ Tabul=-
ables Mean Deviat- Cases of Fre lated ated
ion edom r r
X 2.3830 1:,0332 47
¥ 43,8298 17. 76212 47

45 -0,036 0.288

X = Qualifications
Y = Effective Teaching

r = Correlation Coefficient.

An examination of Table 4,5.1(a) support this conclu-
sion. For among thc Expatriate teachers in the sample, the
X-factor is not significant, as calculated r =-0.351 and
the tabulated r = 0.369 at the 0.05 level of significance

and at 27 degree of freedom.
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THABLE 4.5.1(a)

MEANS, STANDARD DEVIATIUNS, AND CURRE-
LATION COEFFICIENT CF X AND Y FOR
LXPATRIATES TEACHERS

Vari=- Standard Degree Calcu- Tabul-
able Means Deviation Cases of Free lated ated
dom r r
X 1.8966 0.3099 29
Y 40,4138 16.6509 29
27 -Ns351 0.369

Among Nigerian teachers, the result of Hypothesis 1,

is again, not significant. Table 4.5.1(b) shows that the

calculated r = -0.257 is less than the tabulated r = 0.468

at 16 degree of freedom and 0.05 significant level.
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TABLE 4.5.1(b)

MEANS, STANDARD DEVIATIUNS, AND COURRELA~
TION COEFFICIENT OF X AND Y FOUR
NIGERIA TEACHERS

Vari- Standard Degree  Calcul-  Tzbula-
able MeansDeviaticon Cases Fredom ated ted
r r

X 3,1667 1.2948 18
Y 49,3333 18.5759 18

The difference noticeable in these sub=~results for
Hypothesis 1, is probably due to 2 number of factors
which do affect th.e performance of a tcacher in the class-
room. These factors arc often difficult to isolate or,
put under control in a study that attempts to indentify
only six other variables. The Nigerian teachers in the
sample many have culfural and language advantage over their
Expatriate counterparts. It could be that these factors
were more prominent and dominant among the Nigerian teachers
and so become mere significant factors. whereas,
'‘qualifications' was a more prominant and dominant factor

among the Expatriatc teachers.
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However, the overall results do show that the possession

of educational and professional qualifications alone does

not necessarily make one an effective mathematics teacher,
The test for Hypothesis 2 seeks to establish the

degree of relationship that exists between experience

and effective teaching. Table 4.2.4 and 4.3.2 (in pages

84; 86 ) contain the breakdown and descriptive analyese
of the experience-groupings and the classroom performances
of the teachers in the sample., Table 4,5.2 shows the
results of the Hypothesis test. 1In the table, experience
is the X=factor and performance assessment which is the
effective teaching indicator is the Y-factor. The calcu-
lated correlation coefficient r = 0, 160 4s less than the
tabulated r = 0,288 at the 0.05 level of significance and
45 degree of freedom., Therefore Hypothesis 2 is not re-
jected,

i closer study of the raw scores (/Appendix E) used
for calculating the index of correlation shows that cases
numbers 14, 40, and 46 are "outliers". This prcbably

explains why the overall test-results indicate
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that experience is not a factor which significantly
predicts effective teaching of mathematics. For instance,
while a subject having 28 years experience obtained a
classroom performance score of 51 percent, a subject with
10 years experience got 80 percents /Another member of the
group studied, with eight years' experience, obtained 74
percent while a score of 72 percent was obtained by a
teacher who had only one year teaching experience.

A number of reasons may account for these variations.
The teachers' experiences were obtained from different
countries where their students' have diverse experiential
backgrounds. Other factors such ad the teachers' own
mastery of the language of instruction, attitude tow. -~
mathematics, and possible declining productivity associated
with age-long routinely conservative methods of teaching,
may account for the wide gaps between the scores. However,
the results shows that experience cannot be the sole

minant of effective teaching of mathematics,
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TJI'\BLIE 4.5.2

MEANS, STANDARD DEVIATIONS, AND CORRE-
LATION COEFFECIENT FOR EXPERIENCE
AND EFFECTIVE TEACHING

Vari- Standard Degree Calcu- Tabu-
able Means Deviation Cases Freedom 1a:ed la;ed
X 8,3404 7.0380 47
1's 43,8298 17.7621 47

45 0,160 0.288

X = Experience, Y = Effective Teaching

Hypothesis 3 is concerned with age and effective

teaching variables. The test for this seeks to establish

the amount of relationship that exists between teacher's

age and his ability to teach effectively. The X-factor

for the test is age while the Y=factor remains effective

teaching as measured by the assessments of respondents'

classroom performances,

Table 4.5.3 shows the calculated means and standard

deviations for the two variables, Their calculated index

of correlation, r = 0,152 is less than the
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tabulated index r = .,288 at 45 degree of freedom and the
0405 significance level, Therefore, the result is not
significant and Hypothesis 3 is not rejected,

imong the 47 teachers in the sample, age, it would
seem 1s not a significant contributing factor to effective
teaching of mathematics, In fact, /ppendix F for this
test and Table 4.3.3 (in page 90 ) which explains the
distribution of performance gradings among the respondents,
shows that 53 percent are in the age range 21-30 years,
while 47 percent are in the age range 30-60 years, and
that a considerable proportion of the "young" teachers are
Nigerians who have some advantage over their Expatriate
counterparts, There 1is, it would appear, some consistency
in the results of the tests for Hypothesis 2 and 3, as in
the Nigerian context, age, is often associated with ex-

perience,
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T/\BLE 4.5,3

ME/ANS, STANDARD DEVIATIONS AND CORRE-
LATION COEFFICIENT FOR AGE AND
EFFECTIVE TEACHING

vari— Standard Degree Calcu=~ Tabue=
able  Means Deviation Cases Freedom lated lated
r r
X 31,8936 17,7270 47
Y 43,8298 17,7621 47
45 0,152 0.288
X = Age

Y = Effective Teaching
Hypothesis 4 seeks to know whether there is a rela-

tionship between the variable sex and effective teachinge.

The intention is to determine whether a man is a more
effective teacher of mathematics than a woman teaching the
subjects Tables 4.2.1 and 4.3.3 contain a description of
the sex pattern in the sample and an analysis of the tea-
ching scores obtained by each groupe Table 4.5.4 shows

the result of the test for this Hypothesis.,
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The calculated means and standard deviations are also
given, The X~factor is effective teaching while the
Y-factor is sex, The correlation coefficient p= =0,46
is less than the tabulated r = 0,288 at 45 degree of
freedom and 0,05 level of significance. Therefore, the
calculated index is not significant and is not a deter-
mining factor for effective teaching of mathematics

among the groups observed,

THABLE 4.,5.4

MEANS, STAND/RD DEVIATICNS, AND CORRE-
LATION COEFFICIENT FOR SEX AND
EFFECTIVE TEACHING

Vari- Standard Degree Calcu~- Tabu-
able Means Deviation Cases Freedom lated lated
r r
X 43,8723 17.7306 47
¥ 0.7447 0.4408 47
45 -0.,046 0,288

X = Effective Teaching

Y = Sex
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Hypothesis 5 is concerned with pationality as a
determinant factor for effective teaching of mathematics
among the teachers. Analysis of variance was used for
this hypothesis, The18 scores obtained by Nigerians were
placed against the 29 scores obtained by Expatriates.

The t - Test was then used to determine the amount of
difference that exists between the two groups (means).

Table 4,2,1 shows the percentage distribution of
the teachers by nationalities, Appendix G shows the
tabulated raw scores and the calculations made. Table
4,5+5 shows the result of the test, Calculated t = 1,71
is less than tabulated t = 2,05 at 45 degree of freedom
at 04,05 level of significance, This means that the
difference between the two groups (means) is not signi=-
ficant. Therefore, Hypothesis 5 is not rejected, imong
the group tested, nationality could not be regarded as
a significant faetor for determining effective mathematics

teaching.
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' TABLE 4.5.5

ANALYSIS OF VARILANCE

Standard
Group Count Means Deviation 52
Expatriates 29 40,41 16,65 0 277.25
Nigerians = 18 49433 - 18.58 345,06
Total 47 43.83

Calculated t 1,710
Tabulated t = (47; 0.05) = 2,005

appendix H contalns the raw score used for calculating
the index of correlation between the two variables being
examined in hypothesis 6, In this hypothesis, the X-factor
1s attitude towards mathematics anc the Y-factor is effective
teachings The objective here is to find out the degree of
relationship that exlists between teacher's attitude towards
mathematics and his effectiveness in teaching the subject.

Table 4,5.%6 shows the result of the test, Mecans and stande

ard deviation for the 47 subjects were calculated, and

06305 was obtained as the index of
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correlation between the two scores, The tabulated corro=-
lation index is r = 0,288 at 45 degree of freedom and 0.05
level of significance. The calculated correlation coeffi-
cient is therefore greater than the tabulated cocfficient,
The coefficient r = 0,305 is thus significant, Hypothesis
€&, which states that -~ there is no significant relationship
between the attitude of teachers towards mathematics and

their teaching effectiveness, is thecrefore rejected,

TiBLE 4,5.6

ME/,\NS, ST/ NDARD DEVI/ATION, ,.\ND CORRE-
LATION CQEFFICIENT FOR ATTITUDE
TOW:_\RDS MJ'\TH EMy \TIC S AND
EFFECTIVE TEACHING

Vari- -+ Standard Degree Calcu~ Tabu=
able Means Deviation Cases Freedom lated lated
r r
X 98.8723 5.5836 4T
Y 43,8085 17,7270 47
45 0,305 0,288
A = Attitude towards mathematics

<
il

Effective teaching,



CHAPTER 5

R SUMMARY, FINDINGS, CONCLUSION AND
| RECOMMENDATIONS

5.1  Summary

The intehtionlof this study 1s to examine.the teaching
of mathematics in the first-three years of post-primary
schools in Kaduna State, It is hoped that the study would
produce results which would give it a wide relevance to other
States iIn Nigeria, particularly those in the North where con-
ditions H | | | |
are simllar to those in the State being researched., Specifi-
cally, the study investigates the extent to which teacher-
factors such as: educational and professicnal qualifications,
experience, age, sex, and attitude towards mathematics affect
the effectiveness of teaching mathematics. The study also
tries to find out how Nigerian mathematics teachers compare
with their Expatriate counterparts.

In order to accomplish the research objectives, 10 post-
primary schools were randomly chosen from a population of 59
institutlons, Forty seven mathematics teachers were available

for the study in the sample

| 112
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schools,

A number of instruments were used to collect date and
information about the respondents, The Staff Inventory
Sheets, from the State Ministry of Education (Appendix A),
supplied the information about age, experience, qualificae
tions, sex and nationality of the respondents. Classroom
performance was measured on the ten-point scale of the
students' Teaching Practice Evaluation Form of the Depart-
ment of Education, Ahmadu Bello University, Zaria (Appendix B).
Teachers' lesson notes were examined to assess the adequacy
of their lesson plans. Each respondent was observed twice
and the better of his teaching scores was utilized for the
final comparison. A slightly modified opinionnaire (Appen-
dix C) developed by Lassa (1975) was used in assessing res-
pondents' attitudes towards mathematics and mathematics
teachinge

The observed classroom behaviours of respondents were
analysed and compared with date obtained about their ages,

experience, qualifications, sexes and nationalities.
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Hypotheses, which relate to these variables, were statis-
tically tested, To further find out the degree of rela-
tionship that exist between the variables, Pearson's
correlation coefficient for each palr of variables was
computed for Hypotheses 1, 2, 3, 4 and 6. The t-test was
used to determine the degree of difference between the two
variables in Hypothesis 5. The tabulated level of signi-
ficance was set at 0,05,

52 The Findings

The following are the hypotheses and results of the

tests,

Hypotheslis 1, There is no significant relationship

between mathematics teaching effectiveness and teacher
factor such as educational qualifications.

Findings, There is no significant relationship between
the variables, Hypothesis 1 1s not rejected.

Hypotheslis 2., There is no significant relaticnship

between mathematics teaching effectiveness and experience,
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Findingss There is no significant relationship
between the two variable therefore, hypothesis 2 is not
rejected.

Hypothesis 3., There is no significant relationship

between mathematics teaching effectiveness and age of
teacher,

Findings. There is no significant relationship
between the two variables, therefore, hypothesis 3 is not
rejected,

Hypothesis 4., There is no significant relationship

between mathematics teaching effectiveness and sex of
teacher.

Fiﬂdinés. There is no significant relationship
between the two variables. Hypothesis 4 is not rejected.

Hypothesis 5, There is no significant relationship

between Expatriate teachers and Nigerian teachers on
mathematics teaching effectiveness,
Findingse There 1s no significant difference between

the two variables, Hypothesis 5 is not rejected,
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Hypothesis 6. There is no significant relationship
between the attitude of teachers tewards mathematics and
their teaching effectiveness.

Findingse. There is significant relationship between
the two variables, Hypothesis 6 is rejected and the alterna-
tive accepted,

In summary, the results of the tests indicate that all
the variables examined except attitude towards mathematics
have no significant relationship with the effectiveness of
teaching mathematics. A teacher's attitude towards mathe-
matics is significantly related to the effectiveness with

which he teaches the subject.

5«3 Observations And Conclusions

Some phenomena are worthy of note. Among the Expa-
triate teachers investigated, qualifications contribute
significantly to their effectiveness as mathematics
teachers; but among their Nigerian colleaques this factor
is not as significant. One may wish to find out why this
is soe. An obvious explanation could be that other factors

need to be considered
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.in determining tﬁe role played by qualifications in tea-
ching effectiveness, However, the question still need to
be answered.

The study shows that in both group of respondents,
age, and experience, often considered important factors
in measuring the effectiveness of a teacher, are not
necessarily significant indices of the effectiveness with

which he (teacher) would perform in the classroom,.

In mathematics teaching, male teachers in both groups
{Nigerian and Expatristes) have no significant edge over
female teachers, Similarly, the the tests show that
nationality is not a significant variable for predicting
effective mathematics teaching. However, a claser look
at the scores obtained by the Expatriates from the Indian
sub=continent (the group with the largest number in the
sample) reveals that only 41 percent were rated satisfac=
tory as against 72 percent Nigerlans who got satisfactory

grades.
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Evaluation of the Nigerian and Expatriate teachers
showed that most of them had good mastery of the subject-
matters However, a considerable number of Expatriate
teachers lack satisfactory language competence and communica-—
tion skills needed for classroom teaching. It was also
observed that 82 percent of the Expatriate teachers teach
without adequate lesson plans. The 18 percent had lesson
plans which were obviously hurriedly prepared. Most of the
Expatriate members of the group, particularly the older
teachers, feel that the preparation of lesson notes is an
unnecessary burden,

On the other hand, the use of English as medium of
instruction is not a particular problem among the Nigerians
sampled, Perhaps it is because most of the Niyerians are
young N.C.E. and Education degree graduates. Lesson notes
preparation was considered by most as necessary and useful,
even though not all respondents in this group had lesson

notes when they were visited by the researcher,
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In the area of actual classroom strategies the method
commonly found in use amonq most teachers (Nigerlans and
Expatriates) in the study was the'chalk-and-board' methcd
where the twacher puts an example, usually taken from the
pupilt*s book, on the blackboard and works it. Brief re-
marks are made while this is being done, the teacher tal-
king to the hoard most of the time., He is more concerned
with getting "the answer" to the problem than making sure
that his pupils particdpate in, understand, and are able
to follow what he is doing. He works as if he were paid
to demonstrate his mastery of tﬁe subject-matter,

It is also observed that visual aids and other mathe-
matics teaching ailds that could be improvised from local
materials were seldomly and scantily used by respondents
from both groups. Little regards was given to the highly
differentiated range of the educational and environmental

backgrounds of the students they teach.
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5.4 Recommendations From Findings and Cbservations

Ts As has been remarked in an earlier section, the
results of the tests show that qualifications, age,
experience, nationality and sex are not necessarily
associated with effectiveness in mathematics teachinge
Recrutment agencies for the teaching service in Nigeria
welght these factors, perhaps, too highly in determining
the suitability or otherwise of an applicant for employ-
ments, On the other hand, there is some evidence from
the results of the tests, that attitude towards mathematics
is significantly related to the effective teaching of
mathematics. Strongly however, this possible "predictor
- factor" is not considered by recruitment agencies when
they are considering offers of appointments to fresh
applicants.

There is a need to reconsider the weightings of
these factors and to provide an effective attitude test

to be administered to all prospective mathematics teachers,

2e Although results of the test show that nationality is
not a significant index of mathematics teaching effective-

ness, Nigerian teachers are



found to have decidedly language and cultural advantages
over their Expatriate counterparts., It is therefore
recommended that delibrate efforts should be made to
increase the number of qualified Nigerian teachers and
reduce the recruitments of Expatriate teachers. 1In crder
to increase the number of Nigerian teachers of mathematics
in our post-primary institutions a number of options are

available:

(i) All Advanced Teachers Colleges and the
Universities in the country should be
formally required by the Government to
mount courses specifically designed to produce
more mathematics teachers for post-primary

schools.

(ii) Employing agencies should make conditicns
of service sufficiently attractive to ensure

that most mathematics teachers stay on the job.
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(iii) Condition of service, should include
provision for in-service training for
the up-grading and up-=dating of thase

already on the job.

Educationél Service Unit of the Ministry should
intensify its efforts to provide teaching aids to
schoels for effective use by mathematics teachers.
The more these materials are produced in the country
and from local materials, the better.

The Inspectorate Division of the State Ministry of
Education should increase its supervision of mathe-
matics instructions in post-primary schoolse. In
other to do this, it is necessary to increase the
number of mathematics inspectors from one to at
least threes One inspector is not enough to service
effectively 350 mathematics teachers located in 59

post-primary schools in the State,

Recommendations For Furfher Research

It is hoped that this study has highlighted some

problems related to mathematics teaching
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effectiveness, and that these will generate interest in
further investigations into the mattere.

A study could be made of the inter-relatlionship that
exist between all the teacher-factors examined in this
researchs The study could attempt to indentify the rela-
tive roles and significance of these variables as they

affe-t mathematics teaching effectiveness, \

A study of the significance of mathematics communiéa—
tion and understanding, of language and cultural advantages
which Nigerian mathematics teachers have over their Expa-
triate colleagues could be undertaken, This would be a
rewarding research exercise and a welcomed contribution

tewards the growth of knowledge about mathematics teachinge

*
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MATHEMATICS TEACHING STAFF INVENTORY

1. Name of School
2. Name of Staff
3+ Nationality

i ge

Qualifications

Year Obtained

Subject Offered

W N

5. Teaching Experience (In Other Schools)

Year

Name of School Type

I
Aige-Group|Subject

i,
ii
1ii
iv

vi

Taught Taught
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6, Teaching Load at this School

.z Class Subject Periods

iii

iv

- - e e

7o

Other /Activities (State What Other Extracurricular
Duties you have at this school),

8, Date Posted to (This School)




Name of Student-teacher

Name of School/College

1.
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APPENDIX B

STUDENT TEACHING PRACTICE EVALUATION FORM

Date

Class

Subject

-

/10

-+

mi)oes the teacher make a clear statement

of attainable lesson objectives? /10
Does the teacher introduce the topic

clearly and arouse the students interest /10
in thelesson?

Does the teacher include the $equential 1 /10
steps in the lesson consistent with thes
objectives?

Does the teacher have mastery of the /10
subject matter? Does 'he understand it

and communicate it well?

Does the teacher make adequate use of /10

resource materials?

Does the teacher have a good mastery of the

language skills necessary for a clear
explanation of the topic?

Does the teacher evaluate the students pro-
gress and understanding during the lesson?

Does the teacher seek feedback?
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8. Does the teacher keep the students
involved in the lesson in a meaning /10
manner?
9. |Does the teacher respect the students' /10
integrity by using positive attitudes?
10. |Does the teacher attgin most, if not ally} .. /10
of the lesson objectives?
%
Other remarks:
Name of Supervisor of Lesson Signature

A
B+
B
C+

70+%

60 - 69%

50 = 59%

45 = 49%

40 = Lb%

35 - 39%

less than 35%,
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APPENDIX C

DEPARTMENT OF EDUC:TION
AHMADU BELLO UNIVERSITY, Z°RIA

ATTITUDE SCALE FOR TE CHERS OF MATHEMATICS

Candidate's Name

Qualifications

Age

Name of School

Modern Maths
Subject Taught or (Tick One)
Traditional Maths

M
Sex: or

F
Directions:

Each of the statements on this opinionnaire ex-
presses a feeling or attitude towards Mathematics or
Mathematics teaching. You are to indicate on a five=-
point scale, the extent of agreement between the
attitude expressed in each statement and your own
personal feeling., The five points are:

Strongly Disagree (SD); Disagree (D);

Undecided (U); dAgree (A); Strongly Agree (SA),
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Draw a circle around the letter or letters giving the

best indication of how closely you agree or disagree

with the attitude expressed in each statement.

1.

2.

3.

4

5.

8.

9.

10,

I am always under a terrible strain v
when teaching mathematics class, D

I do not like mathematics, and it
scares me to have to teach it. SD

Mathematics is very interesting to
me, and I enjoy teaching mathematics SD

Mathematics is fascinating and fun. SD

Mathematics makes me feel secure, and
at the same time it is stimulating, SD

My mind goes blank and I am unable
to think clearly vhen teaching
mathematics, SD

I feel.a sense of insecurity when
teaching mathematics, SD

Teaching mathematics makes me feel
uncomfortable, restless, irritable SD
and impatient,

The feeling that I have toward
mathematics is & good feeling. SD

Mathematics makes me feel as though
I am lost in a jungle of number and
can't find my way out, SD

SA

Si

A SA
A SA

SA

SA

SA

SA

SA

SA



s

12.

13.

14,
154

16,

17

18,

19.

20,

21,

22,

Teaching mathematics is something
that I enjoy a great deal,

When I hear the word 'mathematics
I have a feeling of dislike,

I approach mathematics teaching
with a feeling of hesitation,
resulting from a fear of not being
able to do mathematics,

I really like teaching mathematics,

Mathematics is a course in school
that I have always enjoyed teaching

It makes me nervous to even think
about having to do a8 mathematics
problem before my class,

I have never like teaching
methematics end it is my most dread-
ed subject,

I am heppier teaching mathematics
than any other subject,

I feel at ease teaching mathematics,
and I like it very much.

I feel a definite positive reaction
toward mathematics teaching, it is
enjoyable,

I like mathematics because there is
always a correct answer.

All students should be required
to take mathematics,
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SD

SD

SD
SD

SD

SA

SD

SD

SD

SD

SD

SD

SA

SA

SA

SA

SA

SA,



RANKED SCORES FCR COMPUTING MEANS,
STANDARD DEVIATION AND COEFFICIe
ENT CORRELATION FOR QUALIFICA-

APPENDIX D

TIONS AND EFFECTIVE TEACHING

Case No| X y |
1 1 47
2 1 76
3 1 48
A 1 59
5 1 51
6 1 73
7 2 37
8 2 31
9 2 28

10 2 25
11 2 49
12 2 47
13 2 32
14 2 23
15 2 35
16 2 26
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Tase No X Y
25 2 40
26 2 74
27 2 20
28 2 55
29 2 22
30 2 52
31 2 22
32 2 6L
33 2 Lb
34 3 | 42
35 3 29
36 3 37
37 3 72
38 3 30
39 3 53
40 % 29




Case No
17
18
19
20
21
22
23
24

X

N NN NN

Y
32
31
26
28
72
51
ee
54

Case No
41
L2
43
Lb
45
L6
L7

IR BT R = Y S
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80
62

69
30
29
28



ANKED SCORES FCR COMPUTING MEAN, STAND/ARD
DEVIATION AND CORRELATION COEFFICIENT
FOR 'EXPERIENCE!

APPENDIX E

AND TEACHING
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EFFECTIVENESS
No No
Case X Y Case X Y
1 28 51 25 4 25
2 26 48 26 7 64
3 22 73 27 6 40
L 20 37 28 6 22
5 19 55 29 5 28
6 17 31 30 5 32
7 17 62 31 4 30
8 16 69 32 “ 59
9 16 23 33 4 28
10 13 20 34 3 47
11 12 31 o 2 29
12 12 54 36 1 42
13 11 30 37 1 29
14 10 80 38 1 76
15 10 32 39 1 37




No

Case

X

Case X

16
17

19
20
21
22
23
24

o 00 @ 00 ® v W

10
10

52
49
72
22
35
26
53
o1
Th

Y50 1.

41 1
L2 1

by 1
45 1

L6 4

49
47
28
26

. 29

69
22
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RANKED SCORES FOR COMPUTING ME.N, STANDARD

DEVIATION AND CORRELATION COEFFICIENT

FOR 'AGE' AND TEACHING EFFECTIVE-

NESS

No ~ No
Case X ) 4 Case X > 4
1 58 51 28 29 37
2 52 48 29 29 72
3 45 37 30 28 47
o 43 23 31 28 59
5 42 73 32 28 74
6 41 62 >3 27 76
7 Lo 31 34 27 64
8 40 55 I 26 42
9 39 54 36 26 29
10 37 69 37 26 28
11 37 26 38 26 26
12 37 31 39 26 28
13 34 72 40 25 49
14 3l 20 44 25 53
G b 34 52 42 24 30




No No
Case X Y Case X Y
16 23 L7 43 24 69
17 33 80 L4 23 29
18 33 22 45 23 22
19 32 32 46 22 28
20 31 32 47 21 29
21 31 40

22 31 49

23 30 30

24 30 35

25 30 51

26 30 22

27 29 25
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No

No

Case X &
16 10 52
17 10 49
18 9 72
19 9 22
20 8 35
21 8 26
22 8 53
23 8 5
24 8 74

Case X b 4
40 1 72
41 1 L9
42 1 47
43 1 28
Ll 1 26
45 1 29

- L6 1 69
L7 1 22
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RANKED SCORES FOR COMPUTING MEANS,STANDARD
DEVIATION AND CORRELATION COEFFICIENT

FOR "TEACHING EFFECTIVENESS" AND

HSEYY
No
Case X X
1 80 1
2 76 1
3 74 0
b 73 1
5 72 1
6 72 1
7 69 0
8 69 1
9 64 0
10 62 1
11 59 1
12 55 0
13 54 0
14 53 1
15 52 0

Cg ge X
28 32 1
29 32 1
30 32 1
32 31 1
32 31 1
33 30 1
34 29 1
35 29 1
36 29 1
37 28 1
38 28

39 28 1
40 26 1
41 26 1
42 25 1
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X
51

No
Case

23
22
22

43

16
17
18

51

45

49
49
48

22

46
47

19
20

20

47
47

42
40

21

22

23

24
25

37
37
35

26
27
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APPENDIX H

RAW SCORES FOR COMPUTING t-TEST FOR COMFARING
CLASSROOM PERFORMANCES OF NIGERIAN
AND EXPATRIATE TEACHERS

FOR EXPATRIATE

No No
Case Rank Scores Case Rank  Scores
1 1 48 15 2 26
2 1 51 16 2 28
3 1 73 17 2 72
4 2 37 18 2 51
5 2 31 19 2 22
6 2 28 20 2 54
7 2 25 21 2 40
8 2 49 22 < 74
9 2 32 23 2 20
10 2 23 2k 2 55
11 2 35 25 2 22
12 2 26 26 2 o2
1% 2 32 27 2 22
14 2 31 28 2 64
29 2 49




FOR NIGERIANS

No

Case Rank Scores
1 1 L7
2 1 76
3 1 59
4 2 47
5 3 42
6 3 29
7 3 37
8 3 72
9 3 53
10 3 30
11 3 29
12 4 80

No

Case Rapk  Scores
13 4 62
14 4 69
15 4 69
16 5 30
17 5 28
18 5 29




148

APPENDIX I

RAW SCORES FOR COMPUTING MEAN,STANDARD
DEVIATION AND CORRELATION COEEFFIG-
IENT FOR "ATTITUDE TOWARDS MATH"
AND "TEACHING EFFECTIVENESS"

No No

Case X 4 Case X Y
1 110 37 28 98 54
2 110 62 29 98 76
3 110 72 30 97 25
4 110 40 31 97 64
5 109 22 32 96 80
6 109 31 33 96 LG
7 107 32 34 96 32
8 106 L2 35 96 29
2 106 76 36 96 69
10 106 28 37 95 30
11 106 69 38 95 37
12 106 48 39 95 28
13 106 51 40 95 52
14 106 72 41 95 22
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égge X b § égga X Y
15 106 55 42 92 30
16 101 22 43 88 23
17 100 29 L4 88 31
18 100 72 45 88 26
19 100 47 46 72 29
20 100 35 L7 68 28
21 100 59
22 100 99
22 100 20
23 99 47
24 99 49
25 98 26
26 ~98 53
27 98 51
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APPENDIX J

t - TEST COMPUTATION: FOR HYPOTHESTS 5

Sd

= 49 4 33 - 40 , 41

302 . 87 (18 + 29)
J 527

=49 o 33 - 40 , 41
5.22

= 8 4 92 = b YDy g
5622

t (1, 71) < t 45; 0,05 (2,005)

Therefore Ho is not rejected,

The 2 groups (means) are the same.
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APPENDIX L

PEARSON'S CORRELATION COEFFICIENT
AND T-TEST FORMULEA

(1) PEARSON'S P “& N
Al XY - X Ty
n o

Ti ey e

I = _ e
‘/[:xz - (0% E..._ P E 2|

r
(i1) T.TEST

EC WP



