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ABSTRACT

I taught mathematics for thirteen years at different secondary
schools of Eritrea. During this period I observed that
students in secondary schools perform poorly in mathematics.
In many workshops and departmental meetings teachers were
frequently complaining about the drawbacks of mathematics
textbooks, particularly about the contents and presentations
in the grade ten mathematics textbook. This motivated me to
make a study of the described textbook, and to forward some

recommendations for the development of the textbook.

In this mini-thesis, I investigated the perceptions of the
Eritrean grade ten mathematics teachers of the algebra section

of the prescribed Eritrean grade ten mathematics textbook. To

get their perceptions 'n:-_.-. ducted with sixteen

grade ten mathematiCS“” “secondary schools of

Themes  were devekbpeézzzeéﬁee¥§¥ag===@he relevance and
appropriateness of khe | ¥ekibpdkl Yidttérature was used to
interrogate the empigyqalk Patfr pfo(cAPejetize these things I

investigated the accessability of the textbook and relevance
of the contents. I investigated whether the subject matter of
the topics, and the sequential order of the topics and the
concepts within the topics are fitting for the students. In
addition, I investigated whether the examples, exercises and
word problems in the topics are sufficient and satisfactorily

arranged.

v
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The analysis reveals that there are inappropriate and
irrelevant topics in the algebra section of the textbook, and
that teachers do not believe that the textbook serves its

purpose.

Hoping to serve 1its purpose, some of the drawbacks are
illuminated and recommendations for the improvement of the

prescribed textbook are forwarded.
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CHAPTER ONE

BACKGROUND AND MOTIVATION

1.1 Introduction

It is a well known fact that mathematics has occupied a
prominent place in the curricula of schools in all countries.
As it was indicated in a paper on mathematics education 1in
Eritrea(1993:1), mathematics is one of the four basic academic
subjects. The others are science, social studies and language.
Mathematics will continue to be an important subject in the
Eritrean school curriculum at all lévels in different streams

in the schools. This being the case, however, mathematics is

regarded by many as Le of abstract 1ideas and
relationships and ma y:;fiii;, _Ifckuding students, have a

opinion 1is also

understanding mathema
the real world and cdi[béVresteicdYhy thevery few. This is
believed in many parfyg jof thepworidy fence, unless school
learning becomes more relevant and approachable to the
majority, it will be impossible for the school to generate

favorable attitudes toward mathematics.

For school learning to be more relevant and approachable, the
availability of accessible, in quality and quantity, teaching
materials is very important. As in any developing country,

textbooks are the main source of information in the teaching

https://etd.uwc.ac.za/



and learning process in Eritrean secondary schools. Iﬂ-a study
made in Nigeria, Ogunniyi (1982:111) points out that in
elementary and secondary schools, teachers and students are
heavily dependent on a textbook as their source of
information. He also explains that this dependency on a
textbook is more serious in developing countries where other
resources are scarce, teaching is confined to a given syllabus
or centralized examination, and where teachers have not
learned to explore much more of their immediate environment in

teaching science and mathematics.

Provision of mathematics textbooks has always been priority in
Eritrean schools, but they do not seem to be effective. It
however appears that they are not accessible to the students.
One of the reasons could be the diverse needs of the authors

and users (teachers as well tudents)of the mathematics

textbooks in the counte:s oks specifically at

Eritrean teachers’ pexfleRlL1Qr -o'-%ﬁiil!@ textbooks. In

order to get a handle ¢ground of the study

situated in the Eritrea] in the next section.

1.2 Background of theVstudy'is!l 1V of the
WESTERN CAPE

5 - . I Curriculum of the colonial period

During the colonial period, authors of mathematics textbooks
were very rarely reflecting the relevance of Eritrean
situations. According to a paper on mathematics education in
Eritrea, especially during the Dergue regime (1974 - 1991),

the educational system was deteriorating. It was syggested

https://etd.uwc.ac.za/



that the mathematics textbooks have drawbacks.
Drawbacks of the old curriculum

A paper on mathematics education in Eritrea (1993:2) indicates

that, the colonial curriculum had the following drawbacks:

L Laying too much stress on memorization of mechanical
processes without giving enough attention to developing

understanding.

. A failure to bring out the relationship between sections
within mathematics such as those between arithmetic and
algebra, and those between algebra and plane geometry, as

well as mathematics taught in schools and mathematics in

real life. _,—ﬂ""—ﬂﬁ““‘ﬁah_
gﬁE;iiiiiiiiiiE=;h;

T NI NI NI NI AT
. Too much emphasis-en—sicopensspmecfs, a high level of

formality in the s and a neglect of

training the basig @ and geometry.

. Too much stress OLJQBA}EEJGﬁELJﬂEEEQgHé little motivation
for students (forVekamdl¥, Fddmdinhah8 range of relations
not related to mathematical problems) and 1little

improvements based on research.

. Too little emphasis on group work and self instruction.
. Little concern for individual differences in rate of
learning.
3
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. Too limited oﬁ the content and scope. For example, even
in poor countries of the world the computer is already
making an impact. This impact is small to start with, but
in the long run it is bound to increase. Since some of
the secondary school leavers will go into this field, it
is logical that modern mathematics which provide an
insight into the fundamentals of a computer must be
taught.

* The failure to provide adequately for the mathematical
needs of students who will follow courses such as physics

and economics.

1.2.2 Source of the current curriculum

As the paper presented on-—a==6General Orientation of the
Eritrean Curriculum Y{tHuffe—319973 —ndi¥egates, the current
curriculum was started=—@n—d97om—Ift—was—ystarted in a narrow
liberated area in a mddell|lschpolll the [Revolutionary School,
under circumstances ofllwanl DIt hBs |been| revised three times
until 1981. However, the Eritrean People Liberation Front
(E.P.L.F.) has succeeded "in‘*preparing'*a curriculum that
reflects at 1least Vithed lpolaiticaly social, historical,
psychological and economic background of Eritrean people in

general.

As soon as independence was realized, the government of the
State of Eritrea took the initiative and commitment to
reconstruct the existing educational system which was
deteriorating due to thirty years of war for independence. The

Ministry of Education of the State of Eritrea structured the

4
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educational system in four phases: Elementary School, from
grade 1 to grade 5, Junior Secondary School, grades 6 and 7,
Senior Secondary School from grade 8 to grade 11, and Higher
Education. There are also Technical Schools that enroll
students after completing a two-year course at the senior

secondary level.

Educational guidelines were stated and the educational
policies that were adopted, consisted of amongst others the

following goals:

. To provide equal opportunity in terms of access, equity,

relevance and continuity of education.

. Enhance the relevance and appropriateness of all

=

* Introduce releva _-@mgmﬁl

curricula.

levels and in all

areas of educatio

. Enhance capacityigutidrnﬁ—at—the—naé?onal level through
the training U BElVEFdRxkEaN of tsrofessionals and
experts (MinistryVof Edii¢gaEibh ©f\ thE State of Eritrea,
1998:2) .

Hence, based on the above educational policies, secondary

school mathematics textbooks were expected:

. To be accessible to all Eritrean students.
= To equally serve all students at their grade levels, and
5
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within the corresponding field of studies (to all

streams) .

. To be related to the students’ environment, so that

students can apply mathematics in their daily lives.

. To provide the required knowledge and skills, so that
students can have a good foundation for their further

studies.

1.3 Statement of the problem

During the transitional period the Ministry of Education made
some rearrangement of the curriculum. According to the paper

presented in Orientation in Eritrean Education(June, 1997),

especially in Junior and——Seiiex Secondary level, the

1culum of the armed

curriculum presented i 'll--lllillillll-ll
CRmizte—terthe—seogents, and it was not
:Lcontent expected to

hools was not fully

struggle) was not appr
a fulfilled curriculum

be taught. The curricullim |g

implemented. Firstly,lthe curriculum was ﬁracticed in a very
limited area and for %ﬂ3§§§E§@€i¥]E§%€3§Pof time. Secondly,
there was a confusion Bekbwedn!tha“cdrri&ilum which was taught
in the unliberated area (the Ethiopian curriculum) and the
current curriculum (E.P.L.Fs’ curriculum). So after conducting
a survey and consulting secondary school teachers through
questionnaires and workshops some rearrangement of the topics
as well as elimination of some topics from the proposed
curriculum were done. Hence a new syllabus outline and
guidelines were prepared in 1992. Based on the syllabus

guideline, pilot textbooks were prepared in 1995. Since then,

6

https://etd.uwc.ac.za/



a curriculum process has been going on to improve this current
curriculum to meet the required standards set by the Ministry

of Education of the State of Eritrea.

I worked for the Ministry of Education of Eritrea as a
secondary school teacher for thirteen years. From my
experience I observed that students in secondary schools
perform poorly in mathematics. There was a high rate of
failure in mathematics in the examinations given nation wide.
Teachers in Eritrea who were attending workshops and
departmental meetings frequently complained about the
mathematics textbooks. They suggested that there are drawbacks
in the textbooks. In particular, there was a high complaint

concerning the relevance and appropriateness of the grade ten

mathematics textbook. We had a lot of discussion about this

State of Eritrea.

1.4 Purpose of the‘%tuay
UNIVERSITY of the

I believe that thereuég-nglgéiBxhgﬁgi’elifﬁ the contents and
presentation of mathematics in the textbooks used in Eritrean
schools. Textbooks must not be used to impede the students
educational progress, but to enhance their educational
opportunities. The content of n@thématics and their
explanations in the textbook appear not Dbe relevant and

appropriate in relation to Eritrean students.

As Aichele, et al (1977:363) explain, the selection of a

https://etd.uwc.ac.za/



textbook is likely to satisfy the needs of the school if the
opinions of the teachers who are to use the textbook is
considered in 1ts selection. Furthermore, Young (1989:3)
points out that since teachers possess professional knowledge,

their opinion in curriculum development should be accepted.

This study is aimed at investigating teachers’ perceptions of
the algebra section of the prescribed Eritrean grade ten
mathematics textbook. An analysis of different teachers’
perceptions of the topics will help me to get a sense of their
perceptions on the relevance and appropriateness of the
topics. To concretize these things I investigated whether the
sequential order of the topics and the concepts within the
topics are fitting for the students, and the examples,
exercises and the word problems in the topics are sufficient
and satisfactorily arranged,.Henee, the teachers’ perceptions
can help me make &ome~recommendations for the further

development of the textbooks

1.5 significance of |the |study

Having the above general aim, this midi-thesis will have the

following objectives:

. To 1investigate the strengths and drawbacks of the
textbook.
. To obtain an up-to-date perspective of the teachers’

views on the textbook and to make some recommendations

for the development of teaching and learning material.

https://etd.uwc.ac.za/



. To make textbook authors aware about the limitations of

the textbook.

. To initiate further research in the field.

1.6 Scope of the study

The research will be confined to the Zoba Maekel (Central
Zzone) and Zoba Debub (Southern Zone) of Eritrea. The research
attempts to answer the question about teachers’ perceptions
of the relevance and appropriateness of the algebra section
in the prescribed Eritrean grade ten mathematics textbook. In
order to do this, I have approached grade ten mathematics
teachers in the selected secondary schools of these areas. I

have worked as a mathematics teacher in four of the secondary

schools. And I am familiac ".»-' ifth selected secondary

school in which I havthematlcs teachers

in that school. In addﬁﬁ-w:~ve

These relations helpe-

communication with the

XIEE%&IIT} rrr

To 1investigate the 13ssues
answering the questioﬁglin lﬁé[%gkt~s@3tfbn.

T have focused on

1.7 Research questions

s What are teachers’ perceptions of the relevance of the
algebra section in the prescribed Eritrean grade ten

mathematics textbook?

. What are teachers’ perceptions of the sequence of the

9
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algebra section in the prescribed Eritrean grade teﬁ

mathematics textbook?

What are teachers’ perceptions of the appropriateness of
the contents of the algebra section in the prescribed

Eritrean grade ten mathematics textbook?

What are teachers’ perceptions of the examples, exercises
and word problems of the algebra section 1in the

prescribed Eritrean grade ten mathematics textbook?

What are teachers’ perceptions of the accessibility of
the algebra section in the prescribed Eritrean grade ten

mathematics textbook?

The study was conducted in gpecificrsc%ools with specific
teachers, and thiisI %JJ%E&@ ]n;"t’f)e'l'rén indication of the
situation of theWiodel AaRiBH. CAPE

The study is limited to teachers’ perceptions of the
textbook on the relevance and appropriateness of the
topics. It doesn’t investigate other issues such as the
mathematical correctness and the depth of treatment of

the topies.

10
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1.9 Organization of the study

For a sake of simplicity I have divided this mini-thesis into

five chapters.

In this chapter, I have sketched out the background in which

this study should be seen.

In Chapter two, the literature review on mathematics teachers

and textbooks are dealt with.

The method of research, the techniques used for the collection
of data, and the methods to present and analyze the collected
data are explained in chapter three.

In chapter four, the colle e presented and analyzed

- = awaw

F T e T e ana 1
IIill.ll-"ﬁl'ﬁh

E [
L 1) QI I
research will be given, and some recommendations are pointed

UNIVERSITY of the
WESTERN CAPE

against the review o research questions.

Chapter five 1is a d »u hell|study based on the

literature and the fi Conclusions of the

out.

L1
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CHAPTER TWO

A REVIEW OF LITERATURE ON MATHEMATICS TEACHERS AND
- TEXTBOOKS

As mentioned in the previous chapter, this chapter deals with
some literature on teachers’ views on mathematics, textbooks
and more specifically mathematics textbooks. Teachers’ views
on mathematics has an impact on their perceptions of the
contents in mathematics textbooks. This literature review will
help to investigate teachers’ perceptions of the algebra
section in the prescribed Eritrean grade ten mathematics

textbook being a reference to interrogate the empirical data.

cts one’s

i L
S b S
| SN

-Fresented.

conception o

7 is an

One’s mannel

indication of what one believes to be
most essen t;[i;} t }ni? %{ifﬁ I. ! 151 o 'ZLhe issue,
then, is nbtlwhddl BN eheMdiks wa y to
teach but, what 1is mathematics really
about (Hersh, 1986:13, cited by Thompson,

1992:129) .

Teachers have certain conceptions with regard to mathematics.
As Thompson(1984:109) explains, some teachers view mathematics
as a coherent collection of interrelated facts, and others as
a subject that allows for decovery properties and

12
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relationships through personal inquiry. Their views seem to

underlie their instructional approaches.

However, teachers must decide how much and what part of the
content should be learned as knowledge and skills™ at certain
levels. Tranver, et al (1977:51) indicate that teachers are
important in selecting which mathematical content should be
learned as knowledge and skills. Teacher’ decisions on the
selection of content 1is also an essential process for
selecting mathematical facts and procedures which are
essential to the students. They also explain that different
teachers have different approaches for teaching the content
of mathematics for the item of knowledge and skill. Some
focuses on teaching the content through exposition and their
students are expected to memorize the facts and procedures.

Others, select problems and_g
d-z’-‘-— -

e students by approaching
the needed knowledge .1',~{-?-a == according to their
beliefs. However, Tra,ﬂiAif;:ii f£'L : assert that since
mathematics teachers background of the
subject through thell |
teaching, they may aff‘tf‘fﬁ@‘?@ﬁtéﬁéméﬁf‘level and needs of
their students. That.QQEIt%kéhé%élékéWJWhat content and the

way in which knowledgdl &an bé pridscbtéd’ to their students.

eir profession of

Furthermore, mathematics teachers also have some common aims
with regard to the achievement of their students.
Cornelius(1982:38) explains that secondary mathematics
teachers are concerned with what content to teach and how to
teach the content. Based on this point, they try to realize
their aims for teaching mathematics. Through their wvarious

discussions teachers have suggested certain aims of their

13

https://etd.uwc.ac.za/



teaching mathematics, such as,

to provide tools and skills necessary for
use in the real world, every day life and
other subjects.

To develop creative ability (Cornelius, 1982:38).

To achieve their aims, the content which they intend to teach
should be relevant to the students. The need to make
mathematics interesting and relevant to the students, 1s an
important goal of mathematics teachers. Askew and Millet
(1994:5) stated that teachers frequently refer to the
relevance of mathematics in the daily lives of students as an
aim. For many teachers, relevance appears to come about

through the focus on everyday applications.

If school mathematicsy¥acks—retevance—+to the daily lives of
the students, it is impestant-te-assessy, and make changes to
the curriculum in ordler [|[fto||moye Howapnd the goal of more

appropriate and producgive|imdthenatids.

Trafton (1981:18) exptalns' that'even “thotgh there is a need
to accept the necessityy dfsbasicimathematical concepts, school
mathematics should also prepare students for dealing with
mathematics that can help them to deal with diverse situations
in daily life. There is also a need for school mathematics to
be a base for studying higher mathematics and to qualify for
various careers. The mathematical content given in schools
should be relevant and appropriate to the students.
Trafton(1981:20) also explains that teachers face problems

when they are working with one textbook and large class sizes.

14
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Mostly, students do not cope with the mathematical concepts
of the contents that are proposed for the grade level. In
order to have successful learning processes, Trafton suggests
that some important aspects need to be considered. Some of

these are:

. There 1s a need to recognize that most students can
learn, want to learn, and will learn when appropriate

programs are provided.

. The content has to be selected carefully. It is better
to focus on those concepts and skills that are applicable

in the students’ situational activities.

. Curriculum materials that are specifically designed for

use with the speii£é==§§:35nﬁ%‘;£2h:§eded.

LI 11 W 11 W 11 T ]
R O I e R S y
= §s 20who made a study in

al ey gi.- I
!' -li S S II l': <=!

Furthermore, Bottino,

Italy on the teachers’ new topics inserted

in a mathematics progra ) increase in content

creates difficulty in[ghg dgvglopmgpg_degrée of reasoning, so
that, it requires Jéggg;égJig%IICJSgsg”Jbetween different
proposed topics in orégﬂié51bgﬂi§itﬁéi¥ngfective interaction
in classroom activities. Mostly, classroom activities will be
effective if the concept of the content is related to the

environment of the students.

Trafton (1981:21) explains that historically, real-world
problems are sources of mathematics. He also indicates that
mathematics should be applied in different social situations

that are drawn from all branches of science and social

15
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science. However, many adults consider that mathematics is a
subject that has no application, but it is a full of rigid and

abstract rules.

In order to have students clearly understand the usefulness
of mathematics and to motivate the learning of mathematics,
Trafton (1981:22) suggests steps to be followed by mathematics

teachers. Some of these steps are:

Use a real world situation to introduce
the new content. This help motivating an
integral part of the content itself.

Use applications, including word
problems, on a daily basis, so that
students view them as a normal part of
the study of mathematics and gain

1 I Mﬂ-ﬁ"

Emphasize thgSe greds ol Malhcletics that

confidence

Teachers’ conception§£6¥=ﬁ§%%§ﬁ§%¥é§=§¥€%tly influences the
teaching and learning bf[B&’ Bl febt, Yhecduse teachers decide
which content and howiy{hey Taf [presenp P at a certain level
for specific students. That isy, teachers have some
understanding of the appropriateness and relevance of content
of mathematics and their presentation to the 1intended
students. Their view of understanding the subject can be
reflected through their perceptions of the mathematics

textbooks.

16
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2.2 Textbooks

2.2.1 Definition and the Role of textbook

According to Love and Pimm (1996:373), a textbook is a very
essential printed object, that dominates features of the
students’ work throughout the vyear. Furthermore, Stray
(1994:1) explains that textbooks are essential materials for
teachers and students in their teaching and learning process.
He points out that textbooks do not only describe what
mathematics should be taught but also guide how it should be
taught and learned.

In most elementary and secondary schools around the world,
_ape=de dent -Lextbooks as resource
materials for teachifgi ERNINSHELFOGEIIOliveira (1995:482)

explains that it is a mli';‘?‘f» Aty |ERET the main tools used

to deliver educatlon he daily classroom

ed countries such as

the USA, where SChOOH?*ETT*Fﬁ% fﬁealnsﬁructlonal resources,

textbooks are still t%e]mosf im gft?nt ﬁﬂols for teachers and
L] o’

students. Hence, textbooks are a major concern for the

research community and for a nation as a whole.

However, all textbooks are not assumed to be effective.
According to Piacock (1997:428), even though it is apparent
that textbooks are focal points to teaching and learning, most
of them are not accessible to the students and hence there is

little evidence of their effectiveness.

17
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2.2.2 The need for Selection of a Textbook

Since textbooks differ in their content and presentation,
Graham (1978:545) explains that it is important fo£ teachers
to choose materials that are appropriate to their students.
Appropriate teaching material means that it is material that
students can read and understand the concepts and ideas that

are being conveyed.

Muther (1985:5) explains that defining a textbook in a
specific subject for specific students is more helpful for
selecting a textbook. He also states that to analyze a
textbook one has to see if the directions of the lessons are
clear, lesson format is workable, or how teachers and students

interact with the material=

To know how teachers and Studentspinteract with the textbook,
teachers’ and studentsf|jpelcepitiadns Qf tipe textbook are vital.
Bay, et al (1999:182)listatiesiithat Istudents’ perceptions of
their mathematics classes are affected by various factors
including their teachers, class atmosphere, and the curriculum
materials. Any change ' of“'these" factors i's likely to have a

change on the students.

Eisner (1987) cited by Chondler (1995:118), points out that
textbooks are the most important factor influencing what 1is
taught in schools. He also states that most teachers rely on
a textbook as their primary curriculum guide. Hence, teachers’
perceptions of the textbook could influence the classroom

interaction. Furthermore, Forbes (1970:89) stated that the
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fact that most elementary and secondary school teachers depend
so heavily upon the basic textbook in their class underscores
the extreme importance 1in the process of selecting the
textbook to be used. It is also implying the necessity of
clear understanding of what a text is and how it can and
should be used during classroom interaction. Forbes (1970:92)
also points out that there are textbooks written to present
the curriculum for a particular school or a set of schools.
He also explains that, like an extensive menu of a balanced
meal designed for individuals or a group of persons, a
textbook should have to be designed in such away that it can

have a maximum impact on the students who will be using it.

In Eritrea there 1is no chance for selecting a textbook,

because there is only one textbook for a specific subject and

for a specific grade. ~EEXEDOQK are prepared by the
curriculum Department BEthe—Mimtstey of Education of the
State of Eritrea. The Q; L é;ing appropriate and
relevant content of knorlc g different ways of

iktbook or developing

the existing textbookét Analyzing a textboék through teachers’
perceptions of the tex]f%)%;)!}ilg‘g%}gfﬂggﬁécting relevant and
appropriate concepts\Edkﬁrgﬁégﬁaiaﬁiﬁdégﬁof contents in a
textbook.

According to Niss (1996:20) the goals of mathematics education
are reflected in a way the curriculum has been designed and

organized and the textbook written and produced.
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2.3 Mathematics textbooks

A mathematics textbook 1is a typical way of preserving
mathematical knowledge. Thus, it 1is an essential document
about teaching and Eearning in school mathematics. Hence,
mathematics textbooks are embedded with content that students
are expected to know at their level (Kilpatrick and Kang,
1992:3). Furthermore, mathematics textbooks play a dominant
role in determining what is taught in mathematics courses
(Willoughby, 1984, cited by, Pizzini, et al 1992:74).

Forbes (1970:89) indicates that generally, basic mathematics

textbooks today invariably contain the following:

A presentation of basic contents of the course for
which they are presented-of,—dt-dlecast, the content
the author has deftgrmimpedyteraTbasic.

Examples 1illustratmagnthetypermafiproblem solving
(or exercise workiing)|l sklilllsl thet||they are to be
expected of the students:

Exercises for stydents_to develop these skills.

However, mathematics textbooks differ in their contents and
presentation from one context to another and between grade
levels. Hence, it is necessary to analyze whether the material

is appropriate for the students or not.

A useful tool for evaluating textbooks and other curriculum
materials is content analysis (Curriculum Department, Ministry
of Education of the State of Eritrea, 1997:1). Regardless of

the styles and formats, mathematics textbook can be assessed
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through their contents, and the way they present the needed
contents. Gerald (2000:537) explains that the analysis of a
mathematics textbook is capable of revealing the mathematical
content and instructional design of the material. Instead of
simply having a look at the table of contents, pFfesentation
of the context or the list of topics on the surface level, the
analysis procedure should be effective to determine whether
the content in the textbook covers or explores the needed

concepts and ideas sufficiently.

Forbes (1970:89)explains that there are different criteria for
selecting a textbook when the objectives of the textbook are
specified. Some of the criteria set by the National Council
of Teachers of Mathematics (1965) are given in the form of

questions, such as:

Is the content
students at the

O §--;ﬁal?’4‘970191 ﬂoﬁ'lﬁ) Oprl a t e t (o] th e

LR

Is the sequence of the topnics appropriate? (Forbes,

1970:90) . UNIVERSITY of the
WESTERN CAPE

Are there suffic rcises and word

problems? Are th_ rranged?

The above questions focus on the appropriateness of content
and the sequential order in which the topics are presented.
Hence, examining its content and the way it is learned it 1is
helpful to assess whether the content 1is organized 1in
sequential order and systematically. Furthermore, to examine
a particular topic there should be an assessment on the

background of the topic and its application.
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The analysis of relevance, and sequence of subject matter
provide a helpful basis for making decisions about the
suitability of the textbook for classroom use(Curriculum
Department, Ministry of Education of the State of Eritrea,
1997:1).

2.3.1 Content of a mathematics textbook

There are several factors to be considered in assessing the
quality of a textbook. For example, teachers have to evaluate
whether the content in the textbook is up-to-date or not, and
whether the level of the content in the textbook is suitable
for the students or not. In addition to these, there is a need
of assessing to what extend the content is familiar and

relevant to students’ life situations. Relevant material to

to them. This increas milﬁii -m‘

textbook (Doidge, 199GHEE—ETs

Doidge also explains

the textbook, expertslon the subject covered by the textbook
and experienced teagﬁergxkknl fprov éé‘ for both accurate
information and appfbbl1§ée;f%9él§“3f 5resentation of the
content. Furthermore, Harrison (1980:11) points out that the
opinions of teachers are of great value in assessing the
quality of a textbook. He describes that a number of studies
have indicated that although individual teachers may vary in
their assessment of suitability of particular texts, their
judgements are reliable and consistent if pooled. To analyze
the content of a textbook there are several things to be taken

into consideration. Some of these are, the relevance and
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appropriateness of the subject matter, examples and exercises
(including the word problems) that are embedded in the
textbook.

Subject matter

The concepts and skills of the subject matter in the textbook
should be appropriate to the students. That is, one has to
assess whether the content matches the capacity of students
at a particular grade level. It is also true that to assess

whether the subject matter in the topics of the textbook is:

Understandable, convey the purpose of
each activity and its relationships to

others, present practical applications

improve thelfrBunRderstandingimathematics

RaIRG S
Lo; .Is ellitolla ! s 1if the
textbook [has an interdis;iplinary
content, that 56 Ih2bdath H¥ througn
work 1in scf@%ggé1égdigihgfﬁdgééiplines,

and focus on application, such as, using

and 1its app

these, it 1

application to present problem-based
presentations and posing problems that
leads to the development of concepts and
skills (National Council of Teachers of
Mathematics’s standard document 1989,
cited by Gerald, 2000:537-540).
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Examples

In all mathematics textbooks examples are vital to illustrate
the types of behaviours expected of students. They are used

to clarify the concepts that are embedded in the topics.

It has a long been recognized that examples are “potent
teachers” and the skill acquisition depends on the way
examples are presented in the textbook (Robertson and Kahney,
1996:93). However, in some mathematics textbooks there are
abbreviated versions of solutions of examples, liberally
sprinkled with phrases such as, “it is easily followed that”,
“It is well known”, “clearly”, “obviously”, and so on. Even
though some of the abbreviations are necessary, the
abbreviations used in the solution of examples should not be

an obstacle to the olutlon procedures.

Therefore, students s ?ﬂ?gkf“ﬁf g“,, e full pattern that
; | G A
enables them to achiewvel th odution of their work

(Forbes, 1970:101).

Examples are used to llnk t explanation of the mathematical
concepts embedded in I\:L:%"lfxyb'tol?ﬁcgIowi ”rtil'{ref. textbook and the
exercises that enable s%ﬁaékgsH% Hgvél iéar ideas about the
content. Examples in the textbook should have the standard
format of the exercises. It is not necessary to have only
simple examples, or vague examples (examples that do not
clarify the concepts or examples that mislead the students),
because there can be negative effects on the students’
attitude towards themselves or the textbook (Forbes,

1970:101) .
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Exercises

One of the major factors 1in learning mathematics 1is the
availability of an appropriate 1list of exercises. The
dominant use of mathematics textbook questions is to provide
students with the opportunity to practice the exercises on the
concepts and to solve problems (National Advisory Committee
on Mathematics Education, 1975; cited by Pizzini, et al,
1992:74). Hence, in order to involve students actively in the
learning process of mathematics, there is a need for well-
organized exercise lists and well-placed questions in the

content section of the textbook.

To have students employ a discovery strategy and to upgrade
the individual’s discovery experience, the nature of the

exercises in the conti2;=;&=§§§==§=£é;:i‘(Forbes, 1981:101).
He also points out t “L_ll'_'-’i’lt-'!:;li._l’_'_ll-_Ifsfﬁ_:" and learning
. . e e
it 1s necessary tha

de varied type of

! !ﬁ! ill .
expected from students.

UNIVERSITY of the

In order for textbooﬁgligrgé;BﬁErJéfigig there should be a

variety of type and a logical list of exercises. That is,

questions in the list is, exercise lists

should be a represent]

pehaviours that are

there should be various levels of questions in order for
students to have more experience from these variety of types
of exercises. Some of the mathematics questions in the
textbook should be at a low cognitive level and others at the
higher cognitive level (Conlon and Nicel, 1988, Nicel, Fibre
and Bobango, 1986; cited by Pizzini, et al, 1992:74). There

should not only be easy or difficult question§ in the list
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of exercises of a textbook.

The arrangement of exercises should begin with easy questions
then progress going to difficult ones, because there can be
an effect on the students’ achievement (Forbes, 1970:102).
Forbes also explained that besides the internal arrangement
of the list, the placement of exercises in the list is also
important. That is, old concepts can be a background to new
ones, and the isolation of similar exercises may not give a
clear understanding about the concepts. Hence, in addition to
the appropriateness of the exercises, teachers have to see

objectively the placement of the exercises.

The kinds of exercises plays a great role in the students’

application of the content. As was mentioned earlier, word

problems are part of exercise hi“EiZE‘an influence on the

RIcd U L

As explained by Veféghaffel and De Cor%e (1997:69), word

, INIVERSLITY of the .
problems are an 1mpogf;§g pgr 'O%I;Eﬂgtﬁématlcal program. At

elementary level, arf@ﬁkg%9é¥ﬁgfé;pgﬁgﬂéké are the tools most

applications of mathe

Word problems

used to train children to apply their mathematical knowledge
and skills in real-world situations. Word problem exercises
serve to make mathematical concepts pleasant and motivating.
In addition to these, word problems are used to develop
students’ problem-solving capacity, and to understand the

details of the content.

However, some students at secondary school level have some
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deficiencies in thé application of their knowledge to a real-
world situation. They are not able to learn by themselves to
use their knowledge of mathematics and to apply it to real-
life situations. They need more exercises on word problems to
experience applications of mathematics in real 1life.
Otherwise, they tend to dislike mathematics in general
(Nesher, 1980; Van Essen, 1991; De Corte, 1992; Greer, 1992;
and Mc Leod, 1992; cited by Verschaffel, L. and De Corte,
1997:94) .

Besides textbooks having appropriate and relevant contents,
the logical sequential order of the topics and the concepts

within the topics are necessary.

2,32 Sequence in a mathematics textbook

s Lo-re—considerad when dealing with

(TN NIN NIN NN WIN BT

T b N,
-

[N
[} >! CX
account the teachers’ teaching experience,‘their training, and

the particular stratéﬁgégxékégggggiiéggﬁgy intend to use to
present the concepts‘%&fSﬂu§i5%ﬁ%e%fﬁi%ﬁis presentation 1is

There are several thi

the sequential order

(1970:95) indicates

book must take into

of the content within o

that the sequence of &

based on the content itself. It is also important to see the
sequence of the concepts in relation to the students. That is,
teachers have to assess which sequence is meaningful and
interesting to the students in order to get a true feeling of
progress and growth of the students. They have to examine
whether the sequence gives the students the required
mathematical skills and abilities. Hence, teachers are one of

the participants to comment on sequencing mathematical lessons
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in a textbook.

Breetike (1997:15) explains that teachers are familiar with
the problems that can happen if basic concepts are missing
from the students experience at the early stage of the”
content. This can cause advanced contents to be meaningless
in the process of learning. In this way students can develop

negative attitudes towards mathematics.

A learning theorists, Robert Gagne suggests that since
knowledge is organized in the mind, lower level skills and
principles should be learned before higher order structure can
be understood (Bell, 1981:69).

To teach meaningful mathematics there is a need for studying

the resources from a varie et f«-nsions. This includes the

2.3.2.1 Sequence of ts tl the topics

IEI‘LERHTI‘MHWL

Teaching involves the ~ planning of meaningful learning
experiences, and as Wl d %Aiﬁﬁréégﬁke;(l997:12), Ausubel
(1968) pointed out that “ . . . new contents become meaningful
to the extent that it is substantively (non arbitrarily)
related to the ideas already existing in the cognitive
structure of the students.” If this is not the case then
students could be learning meaningless concepts and the
concepts will be Dbarriers for their future development.
Furthermore, Skemp (1971:32) identifies two principles on

intelligent learning which he defines as “the formulation of
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concept structures communicated and manipulated by means of

symbols”. These are:

Concepts of higher order than those which a
person already has cannot be communicated to
him by definition, but only by arranging for
him to encounter a suitable collection of

examples.

Since in mathematics these examples are almost
invariably other concepts, it must first be
ensured that these are already formed in the

mind of the students.

With regard to the first, it is sometimes tempting to present

new topics by theori:isii‘aﬁﬂxggifi::: However, for the
teachers it might be g-;;:=§§iiiﬁiqgggh;. find examples for
TN N NN NN AT

Il

Qe VH

each abstract concep s, it is simply a

recalling of knowledg loping mathematical

understanding.

With regard to the JEESJ&fEEEEdIEﬁéqnﬂmth underlines that
every concept should B8 taught EoMhé’ stiidents must be related
to the logical sequence of the mathematical concepts, each
which contributes to the understanding the next. For example,
the concepts of algebra are dependent on the understanding of
the concept of arithmetic or things that can be related to the

students’ environment.
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2.3.2.2 Sequence of the subject matter of the topics

Planning the appropriate sequence of the subject matter one
needs to know the students’ mathematical background and future
topics to be discussed. This ié due to the fact that primarily
in school mathematics, one is attempting to lay a structured
foundation of basic knowledge and as students move to the

higher mathematics they can apply this fundamental knowledge.

As 1is mentioned by Breetike (1997:17), in planning for
mathematical instruction the teacher should be aware of the
difficulties inherent in the subject matter. There are obvious
difficulties that arise from the abstract nature and the
complexity of the subject matter. Having cleared understanding

of this complexity there is a need of arranging the content

According to Macnob cited by Breetike
(1997:18) one of the

the students’ prerequils

difficulties can be
ledge. That is, the

students may not hav?1%Ffog§E§§%q1tpeVfoundation of the new
. . _-IJE. | ] 4 h [ r'r .!l |III L

concepts in their lessons %br somelf}m%. fhe authors have also
A0 i T CADPE

suggested three stré%ég§%51¥€%fxrééuké [the consequence of

sequential order of mathematics:

. Looking ahead: Beginning the study of a topic with the
type of problems that students will be required to solve
ultimately.

. Topic switching: Teachers should feel free to switch the

topic in order for students to understand the subject
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matter of the content easily.

. Starting afresh. In order to have clear ideas of the
given concepts, it is helpful to start with the concepts
of the last topic that are related to the new concepts

to be learned.

All the above procedures of teaching are depending on the

teacher’s attitude and his/her views on teaching.

It is part of the professionalism of the
good teacher of mathematics to have
sufficient insight into both mathematics
and the thought processes of children to

know when the content hierarchy of the

" a general

worklng rule, if the mathematics being
taught does I!Ii E particular
sequencing of ’ f e learning

programme . should be determined by

considera 11'1‘onI1IL F]c;(fﬁlr r‘]t}%”lFg pupils’
receptivenéggﬁ%Mgémgbxaﬂéf%ﬁn&une, 1986

cited by Breetike, 1997:19).

In addition to these, textbooks should also be concerned with
the context in which they will be implemented and the grade

level at which they are supposed to be taught.
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2.4 The prescribed Eritrean grade ten mathematics

textbook

- As was mentioned in the introduction to this study, the
prescribed Eritrean grade ten mathematics textbook is a pilot
textbook. The authors are looking for comments on the textbook

for its further development.

The textbook has algebra and geometry parts. The statistical
data of the study on content analysis of textbooks and
curriculum materials by the Ministry of Education of the State
of Eritrea indicate that 56% of the total coverage of the
grade ten mathematics textbook is embedded with the contents
of algebra (Curriculum Department, Ministry of Education of
the State of Eritrea, 1997:20).

Algebra

Sutherland (1990: 154) : $ ‘ ebra is a language of
mathematics which can——be——used——tc——éxpress ideas within
mathematics itself, BN WYdninS bdnéw/ dieciplines. She also
explains that in modédn Sm&thémati€sa FAlgebra is a language

that assists in the wunderstanding of the structural

similarities between different mathematical systems.

Furthermore, Fawcett and Cummins (1970:149) also explain that
algebra is a reference of arithmetic, and it is a collection
of skills and methods to solve equations and to find unknowns.
They also point out that algebra, being a set of algorithms

for working out problems and solving for X, provides for
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creativity and devising of methods. According to these
authors, students become more skillful in assigning letters
to unknown quantities that are acting on them as 1f they are
numbers, through an algebra course.

In the algebra section of the prescribed Eritrean grade ten

mathematics textbook, the topics are:

Relation and Function,

Rational Function,

Sequence and Series, and

Exponential and Logarithmic Function (Ministry

of Education of the State of Eritrea, 1995:1).

Hence, I would 1like to assess whether the textbook 1is

accessible to the stude Lo~Tle “‘_‘2‘£i?uired knowledge and
skill of the above tdpits—— —

2.5 Conclusion

Finally, I would like_to co. de .the chapter with a quote on
' _ UN ﬁnfcﬁhﬁel f% of the o
textbook analysis of the Curriculum Department, Ministry of

'ESTE I CAPFE )
Education of the StaééIOf Lgigiga 91347!1), which I believe

summarizes this chapter.

The quality of materials provided by the
textbook 1s more usefully assessed by
applying criteria such as accuracy and
up-to datedness of information, relevance
and sequence of subject matter and use of

appropriate concepts.
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This chapter has discussed how the quality of a textbook can
be assessed. The next chapter will focus on the methods of

research that were used to investigate the problem stated.

UNIVERSITY of the
WESTERN CAPE
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CHAPTER THREE

METHODOLOGY

This chapter deals with the research method within which the
study falls and the techniques used to collect data for the
study. After discussing the background to the study, it
describes the sample of the population used in the study and
the characteristics of the participants. This is followed by
the description of the ©process on how the subjects
participated in the study. Finally, this chapter explains the

method of data presentation and data analysis of the study.

3.1 Research method

mu s m . .
The nature of research dngulry and (hel type of information

l h|ithe researcher adopts

required, influences RO

and the method of data

This research falls wibthil K5 8ds¥rifptfive primary research
paradigm. It is dej¢ddiptiveR (Gay, A¥9B61:12), in that it
describes conditions that exist and events and processes as
they occur. It is also primary research (Gay, 1981:11), in
that data are gathered from a primary source namely, teachers

who are teaching mathematics.
This research gives attention to the symbolic science,
emphasizing the communication embedded within the interaction

of a textbook, students and a teacher. This type of research
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is considered to be qualitative in nature. Research studies
that investigate the quality of relationships, activities,
situations, or materials are frequently referred to as a
qualitative research (Fraenkel and Wallen, 1993:381).
Qualitative research emphasizes observer participation in the
unfolding events. This is the rationale for using qualitative

research in this study.

In addition to this, the qualitative method of research was
used in this study because I was more concerned with an in-
depth understanding of the respondents’ perceptions of the
algebra section in the prescribed Eritrean grade ten
mathematics textbook. These perceptions are more difficult to

establish through other forms of research.

Qualitative data are form of words or

pictures rather than f data collected in

qualitative researcé includes interview transcripts,
fieldnotes, photographs ahd biheds! th#f 85 convey the actual
words or actions of pedplel {FFasnkelAdnd wallen, 1993:381).
Hence, I have used an interview as the only data collection
technique to investigate the perceptions of teachers of the
algebra section in the ©prescribed Eritrean grade ten

mathematics textbook.
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3.2 Research technique

Fmed Interview as a research technique

Interviewing is a well-established method for the collection

of data (Ary et al, 1979:174).

The research interview has been defined as “a two - person
conversation initiated by the interviewer for the specific
purpose of obtaining research relevant information, and
focused by him on content specified by research objectives of
systematic description, prediction and explanation” (Cohen and
Manion, 1989:307).

As a distinctive research techni ue, the interview is used as

a principal means o%—Mtlon having direct

bearing on research o

Manion (1989:309) s
providing access to Bt

“makes it possible t ETEaSuTe o peTs

ReT information, “ by
person’s head”, [it]
1

on knows (knowledge
or information), whaff]a]pegsens likes, [Ofdislikes (value or
preferences), and Wﬁ???{ﬁ‘}ﬂﬁnﬁoﬁﬂ;{?iﬁks (attitudes and
beliefs).” This is the rationale for using the interview as

a research technique.

. % Advantages and disadvantages of an interview
It has been pointed out that the direct interaction of the
interview is the source of Dboth 1its advantages and

disadvantages as a research technique. Gay(1981:166) suggests
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the following advantages and disadvantages of an interview:

Advantages of an interview:

When properly used it can prodﬁce in-depth data not

possible with a questionnaire.

It is appropriate for asking questions that cannot be

effectively structured in multiple choice format.

It is flexible, so that the interviewer can adapt the

situation to each subject.

By establishing rapport and a trust relationship, the
interviewer can obtain information that subjects would

not give on a qu

II.II!II-III-II-II
More accurate andd -?.n be obtained since

HH T

An interviewer can follow up_on 1ncomplete or unclear

UNIVERSITY of the
WESTERN CAPE

the interview ca fy the guestions.

responses.

Disadvantages of an interview

It is expensive and time consuming.
It generally involves small samples.

The response given by a subject may be biased and

affected by his/her reaction to the interviewer.
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. An interview requires a level of skill usually beyond

that of a beginning researcher.

. The respondent is restricted by the interviewer to a

specific time and place of interview.

There are two types of interviews namely: structured and semi-
structured. In the structured interview, pre specified
questions are rigidly followed whilst in a semi-structured
interview respondents are more free to express their views

spontaneously.

il 3 Semi-Structured Interview

The type of interview that—was—dsed_in this study was the
e — ﬁ*hg;EE?ﬁﬁ

semi-structured inter ‘ﬂﬂiiﬂﬂ-l ere so designed that

they seek information'

information on the par i e

Reason for seleCtiA?TﬁﬂﬁF?ﬁ?ﬁﬁ§f§MCtg£ed interview

of the

_ WESTERN CAPE ) , _
In view of the fact that the present study was qualitative in

nature, the most appropriate form of an interview invited

open-ended response.

In open questions respondents are expected to provide answers
in their own words. The type of question that one selects is
dependent upon the nature of the problem that 1is being
investigated (Bester and Oliver, 1992:35). The interview

respondents reveal their own thoughts, provide answers that
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fall within the parameters of their paradigms and, if
requested to do so, are invariably in a position to provide

reasons for their responses.

The rationale behind choosing a semi-structured interview as
an instrument for data collection was that since I am a
beginning researcher, a semi-structured interview will give

me more control over the situation.
3.3 Background of the study

I was interested to study the topic of the dilemmas of the
algebra section in the prescribed Eritrean grade ten
mathematics textbook. I have followed the following work

plan.

After.conducting the hi SEoRIE S8s2E thodology, the title
b

of the study was sele*?’ —'oncepts given in the
course and referring

~ E‘|l||ﬂ , the title of the
study was revised and_ f l -- on AEers’ perceptions of

the algebra part of a grade ten mathematlcs textbook.

UNIVERSITY of the

AT & T I T ; »
A research proposal wg%lsabkgtggé‘tg‘%hlEfaculty of education
at the University of the Western Cape (UWC) after 1long

discussion with my supervisor, Professor Cyril Julie.

The research techniques were proposed to be documentary
analysis and interview. The interview questions have been
tested with my colleagues at our residence, the Western Cape
College of Education. The questions were revised three times,

and examined by my supervisor.
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A cooperation letter was written by the faculty of education
to the Ministry of Education (MOE) of the State of Eritrea.

After reporting of the topic of study and the procedure to be
used for collecting data for the research to the Ministry of
Education of the State of Eritrea, the Human Resource
Development (HRD) office wrote a permission letter to the

concerned Secondary Schools and offices.

Since there is no sufficient documents concerning textbooks,
the only research technique that I have used for this mini-
thesis 1is an interview. I intended to interview as many

teachers as possible, within the proposed time available.

One interview was conducted as a pilot interview. Then, there

was e-mail contact Wiiiﬁﬂgpan' gﬁggﬁizf a further feedback

on this interview.
II-Ii!II-lI-II-II

Based on the given feeg .ews were conducted.

3.4 Method of data pqllgqtiqpr1 ek
UNIVERSITY of the

WESTERN CAPE
3.4.1 Sampling

Sampling is the process of selecting a number of individuals
for a study in such a way that the individuals represent a

larger group from which they were selected (Gay, 1981:85).

Among various types of sampling, I have used a purposive

sampling method. In purposive sampling, the researcher
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handpicks the cases to be included in his/her sample on the
basis of his/her judgement of their typicality. In this way,
he/she builds up a sample that is satisfactory to his/her

specific needs (Cohen and Manion, 1989:103)

As indicated in chapter one, the study is located in Zoba
Maekel (Central Zone) and Zoba Debub (Southern Zone) of the
State of Eritrea. I have focused on the regions with a high
density of schools. This is due the fact that I expect that
there is communication of ideas and continuous discussion by

mathematics teachers about their textbooks.

In Eritrea there are 38 public and private Secondary Schools.
Seven of these are large and are in the capital city, Asmara
(at Zoba Maekel). Furthermore, out of 11,097 grade ten

.uihgisii} (Central Zone) and

3059 in Zoba Debub ’i-)u-l-u-ull-l—v_fi n! e ‘j_i_ui- of 186 grade ten
[LE_NIN NIN Wi
sections, 109 are in ZeobacMaeke

Zoba Debub (Southern

students, 6075 are enrolled.

o

Zone) and 39 are in
of 168 mathematics

teachers 93 are in Zoba Zzone) and 38 in Zoba

Debub (Southern Zoné}, ( Department of General Education,
Ministry of Education- ¢flth&Bexbd Be/ekttrea, 2000:1).
WESTERN CAPE

Having all these, I have selected five secondary schools as
sites of research. Four secondary schools are from Zoba Maekel
(Central Zone), and specifically from the seven large
secondary schools of Asmara. These are: Barka Secondary
School, Denden Secondary School, Izaak Tewoldemedhin Secondary

School and Keih Bahri Secondary School.

The reason for selecting these four secondary schools at
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Asmara is that, I was working as a secondary school
mathematics teacher in these schools. Here, I taught in Isaak
Tewoldemedhin and Denden secondary schools in day classes as
a full-time mathematics teacher, and in Keih Bahri and Barka
secondary “schools in evening classes as a part-time
mathematics teacher. I am familiar with the staff members and
I have close relationships with the department of mathematics
of these schools. This helped me to communicate easily with
the interviewees, and I could ably get available information

for the research.

I intended to get a sample from rural or semi-urban secondary
schools of Eritrea. This was due to the fact that I want to
gain knowledge of perceptions of teachers’ in such an area.

Since there 1is no secondary school in the rural area of

Eritrea, the fifth secondaess ool 1s from Zoba Debub

(Southern Zone), and mmtﬂsm-!--;u:m
Vi
at Adi keih, a place whieh—isS—considen

2ih secondary school

i S a semi-urban area.

It is located 110 ‘ Ara. The reason for

selecting this school

the new secondary s¢Nool CUTTriculum was ‘implemented in this
secondary school. Sin@ei\"‘.lbycgliﬁe‘trrgEéﬁfﬁ’faiscussion about the
textbook in that schodls T ¥adl dxpebthing to reveal their
insight and perceptions of the textbook from this school. In
addition to this, I am familiar with mathematics teachers in
the school, and I expected that they would be cooperative so
that the interview could be conducted smoothly. Furthermore,
I am familiar with the environment of the school, since I was
a secondary school student in the school. This helped me to

interact with the school environment easily.
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- I Contacting the interviewees

I planned to meet the teachers who are teaching grade ten

mathematics in the selected schools.

As soon as I have arrived in Eritrea, I visited the selected
schools. I interacted informally with the teachers. This
helped me to create a strong rapport with the respondents in

order for them to respond confidently during the interview.

After a time, I submitted the copy of the cooperative letter
from the Human Resource Development (HRD) office of Ministry
of Education(MOE) of the state of Eritrea to the director’s

office of the selected schools.

All the directors

cooperative.

interviews. These wereiﬁfx“" fice, laboratory room,

lﬁl"! office, at Adi-Kieh

Barka Secondary School Denden Secondar School and Keih-Bahri
?‘hqlz ﬁ“‘? nryr e

Secondary School respectlvely

WESTERN CAPE

computer room and hegy

Secondary School and_ Secondary school,

I had a small meeting before the time of interview with the
grade ten mathematics teachers of each selected schools. This

helped me to introduce myself and
. to explain the aim of the research,

. to explain the aim of the interview, and to indicate that

the opinion of each respondent would be of great help,
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. to arrange an interview time with each interviewee, and
we also agreed that there will be flexibility on the

scheduled time of interview.

Some of the interviewees asked me for the interview questions
before hand. They wanted to discuss with one another the
responses of the questions. However, I explained that the
questions are almost open ended, and every respondent should
be confident of his/her own opinion about the textbook. We
have agreed to have a code for the name of each respondent.
This helped the respondent to have confidence and to give

his/her own information for the research.

3.4.3 Participants

DGR WA ST l *sted in interviewing

one 1in Denden seconda school and the other 1in Isaak
I:EHIT]}‘AH .l:ll' “the

Tewoldemedhin secondary schoo ey ‘were not willing to be

interviewed. They expééggbd %h@é} d%w}ilghgness by repeatedly

not showing up on the agreed appointment times. Most of the

In order to have su

perceptions of the te

all grade ten mathemau e selected secondary

schools. All the sele:

_olunteers except two,

respondents required that the schools remain anonymous. Their
profiles are presented in accordance with their request for

confidentiality.
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A profile summary of the interviewed teachers is described

below.

Respondent | Zoba Qualifications | Teaching Number of

(Zone) experience in ~years taught
years grade ten

T, Maekel B«S6 15 6

T, Maekel B.Sc 1.1 4

T Maekel 12+2 27 20

T, Maekel B.Sc 13 4

Ts Maekel B.S¢ 23 7

Ty Maekel B.A 30 6

T, Maekel 12+2 15 2

i Maekel 12+2 2 14

Ty Maekel B.S¢ 12 3

Tio Maekel B.S¢ 10 6

Ty, Maekel B & T 6

T, Maekel B.3%C 3 7

T Maekel B.S¢ 25 8

T4 Maekel 12+H2 2 il

Tys Debub 1853 4 4

Tig Debub B iSkc 16 11

Table 3.1:Qualifications and experience of teachers
N.B.1. T, - respondent “1",
T, - respondent “2", and so on
2. In the gqualification of teachers:
B.Sc - Bachelor of Science
B.A - Bachelor of Arts
12+3 - Advanced Diploma in Mathematics

12+2 - Diploma in Mathematics
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3.4.3 Conducting the interview

Once the interview sessions were finalized, the following

procedures were implemented:

o Most of the interviews were conducted at the scheduled
sessions.
. Both of us (the respondent and I), had a grade ten

mathematics textbook. In addition to this I had a South
African standard seven mathematics textbook. This
textbook was used to indicate the difference between the
sequencing in the Eritrean textbook and a textbook from
another country. (see the Appendix p.106 how it was used

during the interview)

. Any question the part of the

respondent was Jdns

. I had indicate- 3nt that I intended

capturing the respo dents’ answer through a mini-recorder

n
R .
and required thg'gbgpg%a ?é-r il %ge respondents in this
ERN CAPE

regard. WESTE

. The interview was conducted in Tigrigna (one of the

Eritrean official languages).

. I read the questions aloud.
. The respondent answered verbally.
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. The duration of each interview was aﬁproximately fifty-

five minutes.

o At the end of the interview I thanked him/her for the

willingness to participate in the research.

After the interview there was an informal discussion about the
textbook and other texts used in the secondary schools with

most of the respondents. Important points were taken as notes.

3.5 Method of data presentation and data analysis

i P P Method of data presentation

After the interviews were conducted, the interviews were

were also then edltedf

notes of each intervie done in order to focus

on the main questionssw == " onsidered to be the main

source of 1nformatlon[ R%’ikuﬁiﬁﬁﬁdi’ r ihe
i e

VESTERN CAPE
A sample of each of the above steps is found in the appendix.

After all these have been done, the data was summarized into
eight points in relation to the basic points discussed in the
literature. Similar responses from the respondents were
clustered together, and were presented as the general opinion

of the respondents.
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3.5.2 Method of analysis of the data

To analyze the collected data, I used my own means of
analysis. Based on the reported data, certain themes were
developed. The themes are key points to be discussed, which
I considered as some key factors about teachers’ perceptions

of the algebra section of the textbook.
Hence, the following chapter focuses on the data presentation,

and an analysis of the presented data in relation to the

literature described in chapter two.

UNIVERSITY of the
WESTERN CAPE
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CHAPTER FOUR

DATA PRESENTATION AND DATA ANALYSIS

4.1 Data presentation

As was explained in the research method, the findings of the
interviews are presented according to the eight concepts that
have been described in the literature review. The presentation

of the data is as follows:

4.1.1 Teachers’ perceptions of the textbook as
resource material for teaching algebra in grade

ten mathematics.

All the respondents hdwve mentiocned! that! the textbook is the
main source of informaftom™Tn[“theTr [Tedching of algebra in

grade ten mathematics.

However, all the respondentsusecather bqeks for the following

reasons:
. To have more clarification about some concepts in the
textbook, such as the Cartesian Product of a set,

rational inequalities, and so on.

. To have different exercises and examples to enable

students to develop their mathematical skills.
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. To add other related exercises that can help the students

understand the concepts easily.

. To have more relevant examples to enrich the concept of

the textbook.

Some of the respondents also use other books in order to have
broader knowledge of the subject matter. In addition, they
wish to enhance the development of their students
mathematical knowledge by familiarizing them with reference

to other books.

Some of the respondents such as Ts, T4, Ti,, Ti;5 and T;¢ said
that the textbook is vast and they needed other references to

summarize the concepts. They also suggested that the textbook

exrial and they need other

should serve as ref

summarized materials.%

Respondent Ty suggest (tbook looks 1like a

combination of differ{ mathemalids| bdpks. He is therefore

forced to refer to J&ther books which ng'perceived to be a
source of the textbook.l W& IaddsY ¢d lsonfirm whether the
textbook matches othd¥ bdokd: drMot . AHEFalso suggested that
the concepts of the textbook are more related to physics. He
wants to relate the concepts of the textbook with other fields

of study.
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4,12 Teachers’ pérceptions of the relevance of the
subject matter of the algebra section of the
textbook

All the respondents stated that the algebra section of grade
ten mathematics 1is about functions. Function is the core
concept in algebra, and it is also applicable in different
areas of study and daily activities of the students. These
topics are also a base for higher studies. Hence, the
theoretical concepts of the algebra section in grade ten

mathematics are relevant.

Some of the respondents such as T,, T4, T;, and T;s5 have
specifically explained the relevance of the topics in the

following way:

. The first chapter'” E AR 'ction, is a base for
all the conceptd OF |fEhe|l funci in grade ten
mathematics studies. It is
applicable:

_ - UNIVERSITY of the | |
. in physics %$I§§Pf%?i{qst%?&.ﬁﬁ{a function of time,

. in chemistry to express the relationship of

elements to chemical compounds,

. in geography to identify the location of a map by

the coordinate system,

. in geometry to calculate the area and volume of an
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object, that is, the magnitude of the méasurements

is in relation to the magnitude of their sides,

. in daily activities of the students to relate

things as a function of money,

. in economics in higher studies, it is a base for

the topic of linear programming.

The second chapter - Rational Function, is applicable in
our daily life through the word problems that are given
in the textbook, and the concept of ratios. There is more
application to physics. In higher studies in the
application of optimization to evaluate the extreme

points, the concept of rational function is necessary.

The third chaptdpy=—=5
daily life of thh_

concepts are also

=@t ure prediction. The

mathematical skiljl|.

The fourth chaptl%?iLgég%EG%gﬂrifQﬁéhﬁogarithmic function
has application Wnkdi Af&dd0Y duph&cks, such as

. in demography for calculating population growth,

. in biology for predicting the growth of bacteria,

. in physics for predicting radio active substance,

. in banking for calculating the interest rate by
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using compound interest.

However, all the respondents argue that the textbook lacks
practical application. The concepts of functions in the
textbook are stated in a theoretical manner. In most of the
topics the concepts are abstract, especially the first two
chapters since they are stated in an abstract manner, teachers

face problems with students following their explanations.

Respondents T;5 and T, suggested that in rural or semi-urban
areas of the country it is difficult to make the theoretical
concepts clear to the students. There is no practical
application that goes parallel with the students’ situation.
For instance, the practical application of the concept of

logarithms 1s related to banking. This 1is wvague for the
students, because students,: rural and semi-urban are not
business-oriented. IgES=bettexr—to—mePmyle these concepts to

agricultural productig£; ;;_ji'Eff?i:f;;appropriate examples

T, explained that ﬁﬁe concept of relation is nothing but
ordered pairs with ﬂéﬁﬁﬂ&égﬂgEgg¥§é§ﬁéﬁﬁence of objects or
things. But, in a ‘YriEde |I'dedl "mathdmdtdics textbook it is
introduced in a theoretical manner. There should be aspects
related to the economic, culture, social, and politics of the
students’ environment. If it 1is related to the family
Situation and the daily activity of students, it will be
meaningful. Especially the mature students would be able to

grasp the concept easily.

All the respondents suggested that the concepts of the
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textbook depend ohly on numbers and ordered pairs of axes. To
express it in a plane it is wvague for students. There should
be practical application. For example, the concept of sequence
and series 1s easy for students, but it needs practical

examples by way of introduction.

4.1.3 Teachers’ perceptions of the sequence of the
subject matter of the algebra topics of the
textbook

All the respondents prefer to teach the topic of sequence and
series after the topic of exponential and logarithmic

function. Their reasons were the following:

common characte%ﬁqﬁﬁggijHpéfq~%qﬁngps:
WESTERN CAPE

. a description of the domain and range of the
graphs,
. the application of the concept of the asymptotes

and intercepts (especially for rational functions,

and exponential and logarithmic function),

. an analysis of the behaviour of the graphs, and
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. a sketch of the graphs.

. There is a flow of ideas if the three chapters are

taught consecutively.

. The concepts of sequence and series are new to the
students. At grade ten level the topic has no
relationship with graphing, the topic deals more with
numerical calculations than with the concept of

functions.

. The concepts of sequence and series are more advanced
than the concepts of exponential and logarithmic
functions. Hence, students first have to learn the simple

concepts before the advanced concepts.

ithmic function are

and series, such as

Some respondents such- a8 Ity F2l 50 L Lol 1L said that there is
a gap with regard toWHeSiddasidf €hé Pdpics. This is due to
the absence of the topic of polynomial function. They
suggested that the topic of polynomial function should be
taught after the topic of relation and function, because it

can serve as a background for the rational function.

Some respondents such as Ts, T,o, Ti5 and T;s suggested that the
word problems of the chapter on rational functions should be

at the end of the chapter. It will be easier for students if
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they have learned it after they have developed their knowledge

of rational function.

4.1.4 Teachers’ perceptions of the sequence of the

concepts of algebra topics in the textbook

This section deals with the sequence, whether teachers want
to start teaching the topics of algebra in the textbook with
theoretical concepts or with situational problems. The

respondents have different ideas on this issue.

Some of the respondents suggested that to start with the
situational problems is advantageous to the students due to

the following reasons:

of the chapter.

. Most mathemat1c1; cii;?ﬁiijaf%_??ﬁﬁfact and there is a

problem to realize and apply the concepts for solving
}

VE!
real world problém;, unlessakhey 1n1t1ally relate to the

environment.

. It 1is easy for students to understand theoretical
concepts if they were started from a real situation. Then
the mathematical concepts will be applied in different

fields of study and students’ daily activities.

Some respondents suggested that the sequential order of the
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concepts of the topics should start from the theoretical

concepts. Their reasons were the following:

. Mathematical equations are an aggregation of algebraic
expression. Hence, students should have to know an

algebraic expression before mathematical equations.

. The graphs and applications of algebraic concepts are
dependent on the concepts of mathematical equations. That
is, without having the concept of mathematical equations,
one cannot draw the graphs of the functions, and even
cannot apply the mathematical concept 1in solving

situational problems.

Furthermore, they elaborated their ideas by knowing

theoretical concepts and

em in reality 1is easier

for students at grade f.‘. ’i—ﬁ“"ﬂ"ﬁ?il'n"ﬁqﬁf‘ first have to master

; e qe-aching will not be
iwp Lt !

UNIVERSITY of the

Some respondents sucﬁf3555!1gdé?flglégfaﬁthat the sequential

order of the concept of the topics could differ from chapter

the mathematical formzz

productive. Hence studg tm know the theoretical

concepts in order to J :1cal ideas to a real

situation.

to chapter. For instance with chapters that have a
relationship with tangible objects, it is better to start with
a real situation. While for other chapters, it is difficult
to start from the real situation. For example in chapter one -
Relation and Function it is difficult to start with a real
situation, while in the other chapters, such as exponential

and logarithmic function, and sequence and series they can be
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easily related to the environment. Therefore, it 1is not
necessary to start with the same sequential orders in every

chapter.
However, all the respondents argue that motivating student by
having examples from a real situation is more beneficial. This

is due to the fact that:

. Students could be able to relate mathematics to the

environment.

. Students could relate mathematics to other subjects.

. Students could understand the theoretical concepts of

mathematics easily. This also can help the students for

4.1.5 Teachers’ the subject matter

(content) section of the

textbook UNIVERSITY of the

WESTERN CAPE
All the respondents suggest that most of the content of the
topics in the algebra section of the textbook are appropriate
to grade ten students, that is, students have to learn these
concepts at this grade. However, most of the respondents
pointed out that topics such as functions of several
variables, sigma notation for a series, and harmonic
progression are Dbeyond the capacity of the students.

Especially the topic of sigma notation for a series is

59

https://etd.uwc.ac.za/



embedded with proofs and difficult theoretical formulae with

which students cannot cope at grade ten level.

Most of the respondents suggested that the objective of the
above topics is not clear. Since they consider that the topics
are irrelevant at grade ten level, they exclude them during

their teaching.

Most of the respondents have demanded the inclusion of the
concepts of set theory, set building method and intervals in
the previous grade (in grade eight and grade nine). They can
serve as a background of the concepts of Cartesian Product in
the first chapter- Relation and Function, and the concepts of
rational inequalities in the second chapter - Rational

function.

Some of the responden ‘Ti";:‘ﬂ-i 'T-ari =¢“t order to have a flow
m

of ideas the concept e alkities and quadratic

IHIIKI|-H in the sub topic

Some of the respondeL@éI;ﬂkﬁﬁggil%gﬁffgg, and T;s suggested
that the concepts of éiﬁgﬁi1igigfgsﬁldidj&émpound interest are

inequalities are neede@

of rational inequalitile

applicable. However, the textbook lacks detailed explanation

and applicable exercises of the concepts of simple interest.

Most of the respondents suggested that the first two chapters
-Relation and Function, and Rational function are prepared in
an abstract manner. They are prepared in a solid theoretical

way rather than prepared in easy and applied ways.
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.6 Teachers’ perceptions of the examples-in the

algebra section of the textbook

Most of the respondents said that the examples in the textbook

are not sufficient.

They pointed out that:

The examples on page-2 and the graphical illustration of

example number-3 on page-51, are not clear. That is,
. it is difficult to relate to the theoretical parts,
and
. they do not encourage students to do the
corresponding exercises.
. The topic of expgﬁ;;ggﬁ*EE;QEEMm“- ‘_hmlc function has no

a drawback on the

. it creates hEEE et

L, students when they

want to worﬁ~%qq§§eﬁg$Tﬁl¥J” their teachers,

WESTERN CAPE )
. students will be totally dependent on their
teacher’s notes and examples, and can lack

confidence in the subject,

. it creates incoherence

and

among the teachers when they

use their own examples.

. On page-24 the examples of

textbook only refers to the
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do not elaborate how to draw the graph of the relations.

Some of the respondents such as T;5 and T, suggested that
there should be more examples in the topic of rational
inequalities. To make the students understand the concept,
more examples are needed. Those whose answers are two extremes
(answers that have no limit points in both sides), whose
answers are one extreme, and one at the middle (answers that
have limit points on one of their sides), and whose answers
are at the middle (answers that have a limit point on both

sides) are important.

Some of the respondents such as Ts, Ty, Ty and T;, suggested
that in the topic of sequence and series the examples are to

be evaluated by inserting numbers. It is better to have

practical examples. F2£=é====gaziﬁﬁ;zg}ains the examples to

be as,

— s — —

Mr X’s salar h IIIEI. ig 100,
in the secon! mg I‘ 'J' pe 400, in the
third month will be $300, and so on. What
will be his SIMERINTYofthe of the
year? HenceVétudeh&stiy 1Chadekdi Frerent

ways to answer the question and it will

DI

be more relevant to them, and develop

creativity.

Some respondents such as T,, Ts, Ty and T;, argue that the
examples in the textbook are satisfactory. They suggested that
all examples should not be straightforward, and this will help

students to develop their personal creativity. Otherwise,
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mathematics will be only content oriented. They have also
suggested that the absence of examples in some topics of the
textbook will help students to relate the concept to their
prior knowledge. For instance, the absence of examples in the
topic of exponential and logarithmic function will help
students to recall their knowledge of grade eight and relate

it to the concepts of function of that topic.

However, all the respondents agreed that the examples on page-

2 and page-51 are vague, and they lead students to confusion.

4.1.7 Teachers’ perceptions of the exercises in the

algebra section of the textbook

All the respondents witnessed that there are satisfactory
;‘;_gd that most of the

Ts, Ty, and T;, said t ) < cises that relate to

the concepts of preyous—grades— Fee—) Stance on page-47,

exercise number-1, ifggisl?ljﬁ?@ﬂjf}aﬁiﬂ”f%n page 314 all the

exercises, are relat ight ics. These help the
' WESTER N ' CAPE g

students to recall their prior knowledge. On page-47 exercise

number-1 introduces students to the higher mathematical course
of calculus, and this helps the students to have a good

background for their further studies.

However, all respondents suggested that there are exercises
that do not correspond to the algebra section of grade ten

mathematics. For instance, on page-5 exercises number-4 and
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number-5 are related to the <concepts of equivalent
relations(symmetry, reflexivity and transitivity). Ti5
suggested that these concepts belong to the course of abstract
algebra at college level. These are beyond the capacity of

students.

Most of the respondents suggested that there are exercises
that need concepts that are not in the curriculum of
elementary or secondary schools of Eritrea, but still they are
appropriate to grade ten students. For example, on page-47,
exercise number-10 and on page-329, exercise number-16, items

C and D, needs the concept of absolute value.

Some of the respondents such as T3, Ty and Ty said that the
exercises of exponential function are limited on the graphs
Y=2% and Y=2"*. It should be-ext&meed to the graphs of Y=3* or

Y=5". Students could é.lifl:ﬁ-:!;!l?ﬂli-n_’!ﬂﬁf' the concept of

-

exponent and can gene

= - '-ui- :._]s_ -|l|!_!-._- r—
!I!-:I!' Eg]!! !

in some part of the

Some of the responden

topics the exercises are not satisfactorify arranged. Some of
the exercises are givL%h%ngérg%IEK;5€$5¥ES in which they are
expected to be placé&]ﬂﬁégliﬂ§faﬁééypéﬁ page-47 exercises
numpber 4, 5 and 9 are belonging to the topic of exponential
function, and exercise number-11 is an exercise of rational
function, but, they are placed in the first chapter (the topic
of relation and function). They comment that 1if they were

placed in their proper place they would be more appropriate.

Some of the respondents such as Ty and T,;s suggested that the

exercises on page-261 should be placed at the end of the
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chapter. They expressed the wview that students could have
understood the concept of the chapter and would have had
enough examples to do the exercises. By starting with these
theoretical exercises students could be frustrated, and

develop negative attitude toward mathematics.

Some respondents such as Ty, T;5, and T;¢ suggested that the
concept of infinite series on page-295 are <clear and
applicable. The topic 1is about divergent and convergent
series. But, there is no example or exercise given about the

concept.

4.1.8 Teachers’ perceptions of the word problems in

the algebra section of the textbook

All the respondents _problem exercises in

This is due to the

the textbook are thezﬁi
fact that: T

. They are appligations—ocf—the —theaoretical concepts of
AR UNIVERSITY of the
. VESTERN CAPE . .
. They motivate students to relate mathematics to their
environment.
. They help students to develop their mathematical ability.
. They encourage students to apply the concepts of algebra

to different fields of study.

However, most of the respondents comment that:

65

https://etd.uwc.ac.za/



. the exercises on page 114 questions number 19 and 20 are

beyond the capacity of students, and

. the word problems of rational function are mostly related
to physics. There should also be exercises that relate

to other fields of study.

Respondents T3, Ts, T;5 and T, observed that the word problems
on rational function are given all at once. That is, after
discussing the whole concept of the topic the exercises are
placed together. They suggest that these exercises will be
more clear and students can have the required knowledge if
they were present after each corresponding concept of the

topic. T4 also said,

the concept of word—p oblems should be

pictorial

II.“!"-"-“-“
S, Sfudents—would able to

on and the

they can

understand‘tﬁé—tvntept_éasiiyrlJ
UNIVERSITY of the

Based on these findings, | EHe Mdatay Will be analyzed by
developing key themes that are related to the review of

literature.
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4.2 Putting things together: An analysis of the data

In the previous section of this chapter the results of the
research were presented. This section of the chapter will
develop certain key themes and the analysis of the data of the

research.

4.2.1 Analysis of the data and development of the

themes.

The following are the themes that have been identified by
analyzing data <collected 1in respect to the teachers’
perceptions of the algebra section in the prescribed Eritrean
grade ten mathematics textbook. This was used to interrogate

the collected data. The themes thus develop a link between the

literature and the empieiSat=dd

Two themes were identifiad 'H a. The themes thus

identified is closely s in the literature.

These are:

UNIVERSITY of the
A The relevance of1§Q§qa%qufqgngE%Qf,of the textbook

B. The appropriateness of the algebra section of the
textbook

N.B. The numerals which are written in the analysis refer to
the concept of the data which are presented in the data

presentation of the research.
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4.2.1.1 The relevance of the algebra section of the

textbook

The algebra section of the grade ten mathematics textbook is
about functions. Function is a core conceét in algebra. The
concepts of algebra that are embedded in the textbook have an
application in different fields of study such as physics,
chemistry, biology, geometry, demography, economics, and so
on. These topics are also the base for higher studies, and
help students to develop their mathematical knowledge and
skills. Hence, the theoretical concept of the topics 1is
relevant. However, the textbook lacks practical applications.
The algebra concepts in the textbook remain abstract ideas and
theories. (4.1.2, 4.1.5, 4.1.6, 4.1.7 and 4.1.8).

of the students. As sORernespend :_L?‘_' ate the examples and

the exercises given irgEhentextbookiaté ot parallel with the
background and needs Fspecially for those

students in the ruralllandlsemi-wrban areas of the country,

the mathematical concept topics is vague. The examples

( of the

INT
and exercises in t%e i o-'not relate to their
o

i3
environment (4.1.1, 4B L ERN GNP LG 4.1.0).

The sequence of the concepts embedded in each topic of the
textbook is seen in relation to the interest of the students.
That 1is, which sequence is meaningful to the students and
which sequence can give clear understanding about the concepts
and their applications? Are the major questions in every
teachers’ mind. There are different opinions on this idea.

Some of the respondents argue that to start with situational
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problems is advantageous to the students, because students can
be motivated to relate mathematics to their environment and
other fields of study. This will enable them to realize the
abstract concepts of algebra and to apply them to a real
situation (4.1.1, 4.1.4 and 4.1.8).

Others suggested that students should first know the
theoretical concepts of mathematics in order to apply them in
solving real situation problems. They argue that mathematical
equations are an aggregation of algebraic expressions, and to
draw the graph of functions and to apply the concept in a real
situation there is a need for the knowledge of mathematical
equations. Hence, students have to know algebraic expression
and then mathematical equations, in order to have effective
application of the concepts and solving situational problems
(4.1.4).

There is also an opinicngwiriebhosecms-tgorcombine the above two
opinions. Some of the nespgndents/|suggestied that the sequence
of the concepts in edchlichaptdn diffielrs from chapter to
chapter. There are topics that can easily relate to the
students’ environment; " 'such e X Seguence and series, and
exponential and logarithm¥c! fumetions't 'Otherwise, one cannot
be forced to start with situational problems in every topic
of algebra. After grasping the theoretical concept of the
topics, students can apply to their daily activity (4.1.4).

However, all the respondents agreed that motivating students
by using examples from their environment would be more
advantageous. That 1is, students could able to relate

mathematics to their environment and understand the
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theoretical concepts easily. Then they can apply the concepts
of the chapters in their daily activities and can have good
foundation for their further studies. (4.1.1, 4.1.4 and
4.1.8).

There are some irrelevant topics included in the algebra part
of the grade ten mathematics textbook. For example, the
respondents want the exclusion of some topics such as,
Functions of several variable, Sigma notation for a Series and
Harmonic progression during their teaching mathematics.
Otherwise, classroom interaction will not be effective
[ledles) s

4.2.1.2 The appropriateness of the algebra section of

in Eritrean

Secondary schools. Héﬁgﬁéizzgzﬁzééﬁzzﬂaﬁzjaccessible to the
teachers and studenqg?iPﬁ%Elgggtpqph{fgges not serve all

learning algebra

students equally. Thaﬁziﬁ7ﬁtﬁ?iEF§Fbﬁ9§ &s more related to the
topics of a science stream. In addition, students in rural and
semi-urban areas have no equal access from the contents of the
textbook 1like those students in urban areas, because the
examples and exercises are not related to the environment of

rural and semi-urban areas(4.1.1, 4.1.2 and 4.1.5).

In order for the teaching and 1learning process to be

effective, students should actively participate in classroom
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interaction. However, the concepts of algebra in the textbook
are abstract, and have depth in relation to their previous
grades (grade eight and grade nine). As a result, teachers
face problems with students following their explanations.
Since then, in order for students to "have a clear
understanding about the concepts teachers demand an inclusion
of additional topics in grade ten mathematics textbook. For
example, the concept of polynomial function is a base for the

concept of rational function (4.1.2, 4.1.3 and 4.1.5).

There are unclear concepts in the algebra part of the
textbook. Students need to be familiar with the concepts such
as set theory, intervals and absolute value in their previous
grades. These can help them as a background for some concepts
in the textbook such as, relation and functions, and rational

inequalities (4.1.1, - 110 ST (e [ () 28

The textbook is insuffff;éf]trg:ﬁfi}gi;};ialgebra in grade ten

mathematics (for Eritx

and broader knowledge It ignores detailed

explanations, and apﬁilcable ExXercises of some topics such as
simple interest, relgg;glxggél%Jﬁggiﬁﬁf&%artesian Product),
and the graph of expohenti&ill funétdod Fi(to have a general
concept from the form of the expression Y = a*). There is a
need for supplementary reference materials. This help teachers
to clarify the theoretical concepts and relate the concepts
of the topics to practical applications of some fields of
study and students’ daily activity so that students can learn
effectively (4.1.1, 4.1.3, 4.1.5, 4.1.6, 4.1.7 and 4.1.8).

The sequential order of the topics of the algebra section in
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a gradé ten mathematics textbook 1is not satisfactory. The
topics should be arranged in such a way that the concept of
one chapter should serve as a background to the next chapter.
According to the respondents teaching experience, there is an
illogical flow of ideas among the topics of the algebra
section of the textbook. There are some common characteristics
among the three chapters that deal more with the functions,
namely: relation and function, rational function and
exponential and logarithmic functions. As the finding reveals,
there will be a logical flow of ideas if the teachers have
taught relation and function, polynomial function, rational
function, exponential and logarithmic function, and sequence
and series consecutively. In addition, the teaching and
learning process would be from simple to advanced concepts
f4.1.3; 4.1.5, 4.1.6 and 4,1.7}.

Textbooks should pre ‘-’_'li:fﬁil_-n-':u""ﬁ—ﬁ- which students can

cannot yet handle. ' ctions of several

variable, Sigma notatlon oL serles, and Harmonic

progression are beyoncﬁ t}e[%a]bgcﬁgyl;'f fhé"students (4.1.5 and
4.1.7). VESTERN CAPE

As indicated in the literature, examples in a textbook help
to clarify the mathematical concepts and to guide students to
work on the listed exercises. Moreover, textbooks are expected
to have sufficient and satisfactorily arranged examples.
There are two different opinions in relation to the examples
that are embedded in the algebra section of grade ten

mathematics textbook.
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One of the opinions is that the examples in the textbook are
insufficient. Some respondents suggested that some of the
examples such as on page-2, page-24 and page 51 are not clear.
There 1is also a need of more examples on the topics of
rational inequalities, practical examples of seguence and
series, and graphical illustration of the word problems. And
they point out that topics such as exponential and logarithmic
function, and infinite series (in the topic of sequence and
series) have no examples. These create difficulty for students
when they work independent of their teachers and to relate the
concept to reality. Students develop dependency on their
teacher’s work. The absence of examples also <create
incoherence among teachers, on having to create their own
examples (4.1.1, 4.1.3 and 4.1.6).

satisfacto ry. Some of '-ﬁ_!!-l-!-T'A'l!!'l-!!I-
Illl"llltllﬂll

&g 'ﬂity on the students’

ntent oriented. The

limited number of eiamples in some topﬁcs will help the
students to develop tﬁé§¥E§¥4é€§$§£§37ﬁsfﬁfnstance, the topics
of exponential and Wilgadithihid Euhdtbion have no given
examples, but students have a background knowledge about the
topic in their previous grades. The absence of examples will

help the students to recall their previous knowledge (4.1.6).

However, all the respondents agreed that the examples on page-
2 and page-51 the graphical illustration of example number-3,
are not clear. These examples can lead the students to

confusion (4.1.6).
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As revealed in fhe literature of this mini-thesis, textbooks
are expected to provide list of questions that help students
to practice on the exercises of the concepts, to solve
problems and to know the details of the contents. The nature
and arrangement of the exercises in the textbook also
influences students’ participation in discovery strategy and
to upgrade individuals experience. There are satisfactory
exercises on the algebra part in the textbook. Some of the
exercises have forward and backward linkage of mathematical
concepts. For instance, on page-47 exercises number-1 items
i and j, and exercises on page 314 are related to grade-8
topics, and on page-47 number-8 introduce the students to the

concept of calculus (4.1.7).

However, there are some inappropriate exercises. For instance

“-‘, transitivity and
reflexivity) . These aiﬁ?wfifL;;;L-;;u;ity of the students
(4.1.1, 4.1.2 and 4.1.[f) .

There is unsatisfactofy arrangement of exefcises in some parts
of the algebra part ogjgﬁéEéggggéglingfﬁﬁhstance, on page-47
(on the topics of relégﬂéﬁllﬁd[%SﬁcgiShVJtexercises number 4,
5 and 9 are belonging to the topics of exponential and
logarithmic function, and exercises number-11 belong to the

topics of rational function (4.1.3 and 4.1.7).

There 1is also the issue of placement of exercises. For
instance, the exercises on page 261 some respondents suggested
that if they were placed at the end of the chapter, students

could have enough examples and knowledge to do the exercises.
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Otherwise, they can create a negative attitude toward the
chapter (4.1.3 and 4.1.7).

There is an inappropriate number of exercises in some parts
of the textbook. For "instance, in the topics of infinite
series there is no exercise given that explain the concept of

divergent and convergent series (4.1.1, 4.1.5 and 4.1.7).

Among various type of exercises word problems seemed to be
used to train students to apply their mathematical knowledge
and skills in a real world. In addition, they make
mathematical concepts pleasant and motivating. There are
sufficient word problem exercises in the algebra part of the
textbook. These can help the students to relate mathematical
concepts to different fields of study and their environment.
ises are not appropriate.

However, some of the Ei:s&;;,vm‘_
m
) 19 and number 20,

For example, on page " Fi=ex ' ses numbe
; h(4.1.8).

i D 48 o LT
TN O Y Y A
L e e

- 'I 'I*':""“;-. >4
L!;I“!

are beyond the capaci;r )

problem exercises. Tﬁé word problem exercrses are not related
to all fields of stdéggIéﬁE&*%@é&%}ﬂf@Téte to physics. 1In
addition, the word prdblknms dxéridised of Pdtional function will
be productive if they were placed after each concept of the
sub-topic (4.1.3, 4.1.5 and 4.1.8).

ne - Aan Q

There is an inappropria presentation of word

4.3 Conclusion

This chapter dealt with the presentation and analysis of data
by the development of themes. Themes were developed from the

literature study and used to interrogate the collected data
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through the empirical study. The themes identified handled the
relevance and appropriateness of the algebra section of the
prescribed Eritrean grade-10 mathematics textbook, based on
the teachers’ perceptions of the section. The next chapter
will focus on the discussion of the analyzed data, conclusion
of the study and some recommendations based on the study for

the development of the textbook.

UNIVERSITY of the
WESTERN CAPE

76

https://etd.uwc.ac.za/



CHAPTER FIVE

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

This final chapter presents a discussion on the study based
on the findings and the related 1literature reviewed.
Conclusions are drawn from both the literature study and the
empirical research. Recommendations, emanating from the study

is then proposed for the development of the textbook.

An attempt has been made to synthesise the knowledge gained
from the empirical evidence in the study, evidence from the
studies reviewed, and theoretical conceptualisation presented

in previous chapters.

5.1 Discussion and ‘cor

Upon reflection of results, it is

gratifying to see that It Ui < ,_-;gf:__ to identify some

specific factors that can promote the teachlng and learning
El VERSITY of the

processes through teachers’ perceptions of’the algebra section

of the prescribed Eritbdan &r%&%!}eé s Plénatics textbook. By

improving the identified factors, it 1is expected that the

textbook will move along to meet its purpose for school

learning.

The main factors which the respondents emphasised for the
accessibility and productivity of a mathematics textbook are:
the case of the relevance and appropriateness of the contents

and their p}esentations within the textbook. Education for
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relevance has different meanings for different people
(Knumiller, 1984:61). However, even though it has different
meanings, the education given is relevant if it reflects the
needs of the students and the society as a whole. According
to the findings of this study, teachers argue that the
relevance and appropriateness of mathematical content and
their presentations depend on the application of the concepts
to the daily lives of the students and other disciplines, and
the matching of the concepts of the contents and their

presentation to the students.

Curriculum developers experience difficulty when deciding
which item of content should be included in the syllabus to
provide knowledge and skill. Most modern syllabus have a
balance between knowledge and skill. It 1is perhaps, the
emphasis given by the syldgbaS=—writers to skills and
processes that givestTEaf—=TobXe SEY distinct flavour
(Parkinson, 1994:8). Clowcuermmimanyery ot al (1997:51)
indicate that teachers | make ||a decilsion on selecting what
mathematical content iglltollbe [lleaned|ati|e certain level, and
they also make important decisions on selecting mathematical
facts and procedures. *'They ‘altsd*ekplain "that teachers differ
in their approach to theé.#ea€hfngd of feéntent of mathematics
for the item of knowledge and skills. This varies according
to their beliefs. From the results of the analysis of the data
in this study, the Eritrean grade ten mathematics teachers
have different views on mathematics. Some of them want every
topic to start with the theoretical concept of mathematics,
and then to proceed to the application of these concepts to
daily activities of the students. While others, want to relate

the mathematical concept at the beginning of the chapter. That
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is, they want to start with situational problems, and then to

proceed to the theoretical formulas.

The difference in their instructional approach is due to the
fact that they have different wviews and attitudes to
mathematics. Askew and Millet (1994:5) point out that teachers
view the mathematics curriculum in terms of content and
process skills. Their view can be reflected through their
perceptions of the textbook. For instance, from the analysis:
of the data of this study, some respondents want to have
numerous and related applicational examples on each topic of
the algebra section of the textbook. This is due to the fact
that they need their students to follow the procedures of the
examples for doing the corresponding exercises. They also

expect that students can learn mathematical concepts without

any challenges. On the othe; some respondents believe

straight forward ex L, concepts and the
corresponding exercist at students should
develop creative abilit |Hhdgugh i rimathematical lessons,
otherwise mathematidg——wtti——rématﬁ__tcntent—oriented. The
mathematical concepts[%%érggéygﬁgégﬁgﬁhﬁma not be limited to
the specified topicsW Thierk Ishotnld PePdackward and forward

linkage of the study, in order for students to have a good

foundation for their higher studies. It is assumed that they

need their students to develop problem solving processes.

However, even though teachers have different views on
mathematics, their opinion is wvital in the development of
resource materials. Harrison (1980:11) points out that a

number of studies have indicated that even though teachers

79

https://etd.uwc.ac.za/



differ in their assessment of the suitability of a barticular
textbook, their Jjudgements are reliable and consistent 1if
pooled. Secondary school mathematics teachers have aims for
their mathematics teaching: To provide tools and skills
necessary for use in the real world, everyday life and other
subjects, and to develop creative ability of the students.
From the analysis of the study, all the respondents suggested
that the concepts of the content in the mathematics textbook
must have a relationship with the students’ environment and
with different fields of study, so that students can use
mathematical concepts in their daily lives and help them in
their further studies. All the respondents agreed on
motivating students by giving examples from their environment,
the result being a more suitable and productive learning
environment. They also have a common opinion regarding those

fo nts of grade ten in the

topics that are not fi£g====_;:g;§====~*
e !

ﬁ'ﬁ ddition, all the

Jactrical application of
which relate to the

oy

mathematical contents

theoretical concepts.

This study has found1Jé§gL%;Egég%glggﬁﬁgﬁﬁéve common opinions
and problems on the ééh%é%!5£5%5{tgé$ﬂ}§%esentations in the
textbook. Therefore, points of conclusion can be drawn from
this study.

The finding reveals that teachers need other resource
materials for more clarification of the concepts in the
algebra part of the textbook, because the textbook is not
sufficient for the teaching and learning process of algebra

in grade ten mathematics. This is due to the fact that
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students have difficulties in following the explanation of the
concepts of some topics of algebra. The examples and
exercises 1in the topics of algebra are not related to the
environment of all students who use the textbook. In addition,
it 1is pointed out that not all the contents and the&ir
presentations of the algebra topics in the textbook match the
students. Furthermore, the analysis reveals that the
mathematical concepts embedded in the algebra part of the
textbook are abstract and lack practical application, and that
the textbook ignores detailed explanation and applicable
exercises of some topics. In addition it reveals that students
lack prerequisite knowledge of the concepts that are embedded
in the topics that create difficulties, and that there 1is
unsatisfactory arrangement of the algebra topics in the
textbook.

From the above, one car

. There are irrelev poiriate topics in the

algebra section o¢f

Eritrean grade ten

mathematics textbook.

UNIVERSITY of the
. The sequential okddriof e opidd™is not satisfactory.
o The examples, exercises and word problems (practical
exercises) are not sufficient and not satisfactorily

arranged.

Hence, the textbook is not accessible to the teachers and

students.
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To sum up, the analysis reveals that teachers do not believe
that the textbook serves its purpose. In order to develop the
textbook so that it serves its purpose based on this study,

some recommendations are forwarded.

5.2 Recommendations

Several recommendations can be made with regard to the algebra
section of the textbook for the future. As explained in the
previous section of this chapter some recommendations will be
pointed out based on this study. The recommendations are
clustered in two themes in which I believe that they are
helpful for the development of the textbook. The

recommendations concerning the themes are:

o the authors of a

|I|l
5.2.1 RecommendaL.Eg Ebr'gklaafdébra section of the
WESTERN CAPE
textbook

The textbook should provide content which is suitable for use
by all populations in the country. This is both a cultural and
educational necessity in providing equal opportunity for all

students. The textbook can be more effective if:

. the mathematical concept goes parallel with the students’
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situation. There should be appropriaté and relevant
examples and exercises related to the environment of all
students. Exercises which are beyond the cognitive level
of the students should be avoided and vague examples as

revealed in chapter four should be clarified.

there are motivating examples from real world situation

at the beginning of every topic in the textbook.

there is a detailed explanation and more exercises on the
concepts of the topics such as infinite series and simple

and compound interest.

there are practical exercises on every topic of the

textbook, such as word problems that are related to daily

activities of the stu -‘m‘iﬁﬁiiii.dlfferent fields of
e A A

study.

the topics of fur variables, harmonic

progression and sig @ series are excluded

from the curricdlum.
UNIVERSITY of the

the topic of pddyhdmialk Fetnc€idrds Fis included in the

curriculum of the grade ten mathematics textbook, and the

topics: Relation and function, polynomial function,

rational function, exponential and logarithmic function,

and sequences and series are arranged consecutively.

In addition, the secondary school curriculum should include

the topics of set theory, intervals and absolute value in

grade eight and nine mathematics programmes, which can be
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background knowledge for some concepts of grade ten algebra.

5.2.2 Recommendations for the authors of a textbook

in Eritrean Education
To improve the quality of a textbook, the writers need:

. to research their mathematical topics and related ideas
from mathematics education research more thoroughly. This
will enable the inclusion of recent theories and findings

to the algebra section of the textbook.

. to consult experts in the field so as to help them
improve the quality of the content material (Kahn,
1978:246).

. to work collaboratiVely withErifrean secondary school
mathematics teachgrsil/|Fay instdancel, Gray worked with a
group of teachersygllinla pitcjectiwhigh its main principle
was to develop curriculum materials to support teaching
of science to grade eight studénts (Gray, 1997:402).
Therefore, I sugdest td Ctornsult-annually or semiannually
with the teachers who use the textbook, for their
comments and suggestions about the textbook. The
development process of the textbook would therefore be

up-to-date.

. to investigate the curriculum once again in collaboration
with the Curriculum Department of the Ministry of

Education of the State of Eritrea. Fraser (1990) cited
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by Doidge (1990:15) proposes that clear didactical
guidelines be found for the writing of textbooks, so that
the textbook makes genuine contributions to effective
teaching and learning. These guidelines with regard to
the content and their presentation in the textbook help
the textbook authors and the curriculum developers to be
aware of the intended content of algebra section of the

grade ten mathematics textbook.

Generally, the production of “excellent” textbooks require
time, research and expertise. It also requires the piloting
of textbooks in schools, evaluation and revision before they

are published.

5.3 Concluding remarks

This mini-thesis focu3g ' 1gation of teachers’
perceptions of the alggbrallsedti Tt prescribed Eritrean
grade ten mathematics te&xtbook,—p. ly the relevance and

appropriateness of thﬁ”%ﬁﬁfisﬁﬁ$fﬁn?,n Iqu.ents
WESTERN CAPE

Even though there are a range of views of mathematics amongst
the respondents, a number of areas regarding the algebra
section of the textbook and how effective it 1is, were
identified in this study. The problems have been identified

and certain recommendations have been made to alleviate them.

As Young and Nuttall (1989:224) arqgue, the close
correspondence between the official syllabus and the content

of the textbook causes a strong dependence of teachers on a
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textbook in their teaching processes. It is hoped that the
issues discussed here will be brought to the attention of
those involved in textbook production; that is, authors,
publishers, curriculum developers and the Ministry of
Education of the State of Eritrea as a whole, in order for the
problem to be addressed. Perhaps a textbook for the newly
revised syllabus, due to be implemented in the near future,
will be of a higher relevance and be well-matched to the needs

and abilities of students.

This research illuminates some of the problems associated with
the algebra section of the textbook, and it is hoped that it

will serve as a base on which appropriate action can be taken.

UNIVERSITY of the
WESTERN CAPE

86

https://etd.uwc.ac.za/



BIBLIOGRAPHY

Aichele, D.B. and R.E. Reys. 1977. Aids for evaluation of

Ary,

Mathematics Textbooks. In D.B. Aichele and R.E.
Reys(eds.). Reading in secondary school Mathematics.
Boston Massachusetts: Prindle, Weber and Schmidt,
Inc: 372~382

D., L.C. Jacobs and A. Razaveeh. 1979. Introduction to
research in education. New York: Holt, Rinehart and

Winston

Bester, G. and A. Olivier. 1992. Psychology of education:

Bay,

Bell,

Bell,

Only study guide for NAVMED-S. Pretoria: University of
South Africa

M.J., J.K. Beem,TITE-R¥ REVIIITE va, and D.E. Barnes.

1999. Students re -based Mathematics
Curricula: the inpegriit efive giirriculum, teachers

and students. Sqfrrk = s @ematics, 99 (4):

182~-187.

UNIVERSITY of the

WESTERN CAPE .
J. 1993. Doing yoUr"reSeg}ch pré}eét: a guide for

first time research in education and social science.

Buckingham: Open University Press.

H.F. 1981. Teaching and learning Mathematics in
secondary schools. USA: Wm. C. Brown company

Publishers.

87

https://etd.uwc.ac.za/



Bottino, R.M. and F. Fulvia. 1996. The emerging of
teachers’ conception of new subjects inserted in
Mathematics program. Educational Studies in
Mathematics, 30: 109-134.

Breetike, P.R. 1997. Sequence in Mathematics syllabus.
Unpublished Masters Thesis of Education. Rhodes

University Grahamstown

Brissenden, T.H. 1980. Mathematics teaching theory and

practice. London: Harper and Row Publisher.

Chall, J.S. and S.S. Conard, 1991. Should Textbook
challenge students? The case of easier or harder

Textbook. New York: Teachers Collage Press.

Chandler, G.D. 1995. athematics

Textbook content

A —
S GA®) 111 Ofc uis a3 !!?'A;! LW S L1

10 0 ) E 1 1 )
Bnd-asStateywidesMathematics

Ir id Mathematics, 95

proficiency Test.
(3)5118-123,

; Cohen, L. and L. Moni 'r;"' IIBF@RERé;;EZ*HETIH’ethOdS in
| education. LondoW¥ FRaik felgl. CAPE

| Cornelius, M. 1982. Teaching Mathematics. New York:

Nictiolos Publisher company.

Curriculum Department, Ministry of Education, of the State
of Eritrea. June, 1997. A paper presented on a General
Orientation of Eritrean Curriculum. Asmara

(Unpublished document).

88

https://etd.uwc.ac.za/



Curriculum Department, Ministry of Education of the State
of Eritrea. 1997. Quantitative study (3) content
analysis of Textbooks and Curriculum materials.

Asmara. (Unpublished document).

Department of General Education, Ministry of Education of
the State pf Eritrea. February, 2000. A statistical
data: procedural steps for forecasting the demand of
teachers in the year 2000-2001. Asmara (Unpublished

document) .

Doidge, M.C. 1990. An investigation in to how standard
eight Biology Textbooks are used in Soweto schools and
the suitability of these Textbooks for teachers and
students use. Thesis for the requirement for the
Degree of Masters of edweatien, University of the

Witwatersrand JoRaEnnEsburg-—R—S A3

Englud, T. 1997. Towards a||dyhlamilc anmallyysis of the content
of schooling: nariow|@nd|brgad didaéctic in Sweden.

Curriculum Studies, 29 (3): Z26/-2817.

Epstem, G.M. 1977. Teeting Lin Mathematics Why? What? How?.
In Aichele, D.B. and R.E. Reys, (ed.). Reading in
secondary school Mathematics. Boston: Prindle, Weber
and Schmid, Inc: 439-451.

Fawcett, H.P. and K.B. Cummins. 1970. The teaching of
Mathematics from counting to calculus. Columbus, Ohio:
Charles E. Merrill Publishing co. A Bell and Howell

Company.

89

https://etd.uwc.ac.za/



Forbes, J.E. 1970.-Textbooks and supplementary materials.
In the National Council of Teachers of Mathematics
(ed) . The Teaching of secondary school Mathematics.
The National Council of Teachers of Mathematics, Inc:
89-109.

Fraenckel, J.R. and N.E. Wallen. 1993. How to design and

evaluate research in education. New York: McGraw Inc.

~Gay, R. J. 1981. Educational research: competencies for
analysis and application. Columbus, Toronto: Charles

E, Meriel Publishing Company

Gerald, K. 2000. Making sure that your Mathematics

curriculum meets standards. Journal for research in

The

Gonzale, A.T. 1984. ThQ{ﬁélat%ODShi ~0of Teachers’
INIVERSITY of the
conception of Mé%hemaEiégiééé éthe%atics teaching to
AT ST R T [ » IS s .
instructional pfngfEé.‘ﬂ&déaéié%ilIStudles 18

Mathematics, 15: 105-127.

Gray, V.B. 1997. Towards a more relevant and exciting
science curriculum: The trialing of the science
through aplication project curriculum. Proceeding of
the fifth annual meeting of the South African
Association for Research in Mathematics and Science

Education. University of the Witwatersrand,

90

https://etd.uwc.ac.za/



Johannesburg.

Harrison, C. 1980. Readability in the classroom. Cambridge:
Cambridge university Press.
Howson, G. and B. Wilson. 1986. School Mathematics 1in

1990s. Cambridge: Cambridge University Press.

Kahn, M.C. 1978. The selection of a Textbook. Rationale and

evaluation from clearing house.51(5): 245-248

Kieran, C. 1997. Mathematical concepts at the secondary
level. The learning of algebra and function. In T.
Nunes and P. Bryant. (eds.). Learning and Teaching
Mathematics: an International Perspective. U.K.

Psychology Press Ltd. PReblis S 1.33=1588

TN TN T TN 1T
R Y S WM T P :
- $1C transposition 1n

Mathematics. 12(

Knamiller, G.W. 1984JjgﬁgﬁégggﬁgggT?B%jg%ﬁevance in science

education. Studidst.inlséiddnse (Edulaltion. 11: 60-78.

Lover, E. and D. Pimm. 1996. This is so “ a text on
texts”. In J. A. Bishop, k. Clements, C. Keitel, J.
Kilpatrick and C. Laberde (eds.). International hand
book of Mathematics education. London: Kluwer academic

Publishers

Mathematics Panel, Curriculum Department, Ministry of

91

https://etd.uwc.ac.za/



Education, of the State of Eritrea. Jan 29. 1993. A
Paper on mathematics education. Asmara. (Unpublished

document) .

“Milletn, A. and M. Askew. 1994. Teachers’ perceptions of
using and applying Mathematics. Mathematics Teaching.
September (1994), 148: 3-7

Ministry of Education of the State of Eritrea. 1995.
Mathematics for grade ten. Asmara, Curriculum Research

and Developing Center (CRDC).

Ministry of Education of the State of Eritrea. 1998. Main
Policies and Strategies. Asmara, Eritrea.

( Unpublished document)

e
Muther, C. 1985. Wha '!!i‘a’!.?'.gll”-’-'i“."!"-""’!ﬂ uators should
3): 4=15

Bishop, k. Clements, C. Keitel, J. Kilpatrick and C.

Laberde (eds. ngi}égggg%glnxé%&hbook of Mathematics
education. Lond&ﬁ:i?ﬂﬁﬁbﬁiiba&eﬂig[Bubllshers: 11-47

know. Educationa

Niss, M. 1996. Goals @ hing .In J.A.

Ogunniyi, M. B. 1982. A comparison of communicational
strategies among four widely used Biology Textbooks in
Nigeria. Journal of STAN. 21(1): 111-121

Oliveria, J. B. 1995. Understanding textbook quality in the

USA. How governments distort the market. International
Review of Education. 41(6): 481-500.

92

https://etd.uwc.ac.za/



Parkinson, J. 1994. The effective teaching of secondary

science. London: Longman

Peacock, A. 1997. The role of text material in representing
science knowledge to second language learners in
primary school. Proceedings of the fifth annual
meeting of the Southern Africa Association for
research in Mathematics and Science education,
University of Witwatersrand, Johannesburg
(Unpublished).

Pizzini, E.L., D.p. Shepardson and S.K. Abel. 1992. The
questioning level of select middle school science
Textbooks. School of Science and Mathematics 92 (2):74-
79

Robertson, J. and H. Kahney The use of examples in

expository text=Outt a TTeTry
TH ITH TN NIW WOW W
TR A T P

"a?é etation theory for
text analysis. IzsgruetiersimSesence. 24:93-123

Rossouw, L., E. Smitnl Naicker. 1998.

Perceptions of Ehanging practice 1n“the teaching
Geometry in thelﬁgikéiblgggbgﬁiqgé%ﬁol of Science and
Mathematics Edubddibnkt Edape fownl E Seminar Series v2
(2} «

Sherman, R.R. and R.B. Webb (eds.). 1988. Qualitative
research in education: focus and methods. London / New

York, Philadelphia: The Fulmer Press.

Skemp, R.R. 1971. The psychology of Mathematics. Canada.
Penguin Books Ltd.

93

https://etd.uwc.ac.za/



Stray, C. 1994. Paradigms required: Towards a Historical
Sociology of the Textbook. Curriculum studies, 26 (1):
1-29

Sutherland, R. 1990. The changing role of algebra in school
Mathematics: The potential of computer-based
environment. In R. Noss and P. Dowling(eds.).
Mathematics in the National Curriculum. London: The

Falmers Press: 155-165.

Thompson, A.G. 1992. Teachers’ beliefs and conceptions: a
synthesis of the research. In D.A. Grouws (ed).
Handbook of research on Mathematics teaching and

learning. New York: Macmillan: 127-146.

Thompson, A.G. 1984. -Ii-g-mlaimi-ﬂ—-u.ﬁ-a.hm;ﬁ- teachers’
; it e e s , ;
conceptions of Methemamiosrand-Mathematics teaching to

instructional pragtilce. studies 1in

o

Mathematics, 15: | 1.l :
Trafton, P.R. 1981. Aégﬁléﬁkézg%%Ipﬁéﬂgﬁgtics curriculum
today. In M.M. ﬁfﬂééﬁ[éé[%af.{ééﬂgé%ed issue 1in

Mathematics Education. USA: National college of

Education.
Travers, K.L., L. Pikaart, M.N. Suydam and E.G. Runion,
1977. Mathematics teaching. New York: Harper and Raws

Publishing.

Verschaffel, L. and E. De Corte. 1997. Word problems. A

94

https://etd.uwc.ac.za/



vehicle for promoting authentic Mathematical
understanding and problem solving in the primary
School. In T. Nunes and P. Bryant. (eds.). Learning
and Teaching Mathematics: an International Perspective.
U.k. Psychology Press Ltd. Publishers:69-97.

Wright, J.D. 1982. The effect of reduced readability text
material on comprehension and Biology achievement.
Science Education, 66(1): 3-13

Young, D. and C. Nuttall, 1989. Towards a text analysis
model In J.C. Van Der Walt (ed.). South African Studies

In Applied Lingustics. Potchefstrom. SAALA:224-245.

Young, J.H. 1989. Teacher interest in curriculum committees:

363-376.

UNIVERSITY of the
WESTERN CAPE

95

https://etd.uwc.ac.za/



APPENDIX
TRANSCRIBED INTERVIEW .

PO oomLP 9N ov9PuCc -1

ghé Q53 aofuc-1 .

aogryc -1 NRA¢ Ned aogeyc A ft9°n 1984 9. 9° ANl ANovs. aflcht Ne&e

TL AL OFAC £91& TovlEoeu

apPuc-s Al T TIUCRI TL EFé PRA AUCE oL RTCHoerE AP,

aoPUC ASH

PO aoMLP

M- OF°UC NIREL Gavt §L OYCE +ovhee hAh9O?

ao- SACH Haoofit Gaod 9o /i

h- 72L govt eFé Lcho® ?

oo- D §B ooPUCT oL Al YC k&F¢ ALx MHTY hh 9ACt Aot
gov- RFé FULin

h- N2LL oo+ 502-B NFA. LchIe ?

oo- N804 9ot AWNE-£B NFEA - ERE YLy

- 9L NFEA. NPPVE haTo AT L 21701 A2ma2-kg° L4AT 7

ao-  HOPYE P4l Ot WMl | Ao 8% | | TeLT| | ha9P DA NooE- SN2 hea,
FYC 41 BAA ARy (NEDBY U1 90e-2 hedl £7¢ Tant AS8A 1A
A% 3797 hh Afea “70°H B0S-L NRA | RZS haZt T8 hAAE LZA +A¢
Aen DAL Ak Nt TAERE AIG RSN T0A 0PET HAPT ARx NFAL
M §8 ooEooCd hAt AN (ov3  NTiorr oo RNge avdAR,
ABWIHAGT APPPu 4G AP AFE LAe2® DA 2Tk ke RTFA 2B
At TG TF ntoYr ABhyin

M- MNE-L KA e3¢ h9°us hah9® A8 9Lt ot Ppdoo ?

oo- $38 NTPoON At TL 9NC-L NFEA TR kRS ORAT ALH

sh- N2 MIRL Pppav-p ?

av- AN, oPRAGE PR ACHS Nho-? A4oombF Hompt BLPEA AAR NHZAD
R A ARr NAH, DA ‘N F3PPavpu hoch' @3 hB HL OFTAGTL BTPIou

- TR 30C-L NEA. AAEAZL NPIPUe heATho® AL Go~t oo ?

op - m’ﬂm'h'?‘h: LiL 7902 HPBAD ooRAe Lpd7°: Anh 1Y hNl ok 301
ho°t hAL XAENe- h9® avohi, Lrdoeu

= NA*IFL NAN 4NN, PRhE AAEANL N1V TPom ?

96

https://etd.uwc.ac.za/



-

oo -

ch—

oo —

AL oA, RATh ANdde v Al PFAE Hie ThlP 0L AIPC TIPIARTY
AL AL NS, Ny A9°C T2 Ah PhHR TL4 mAAE ALAL RPTHELDLR
o0 Ly oA, ANg-oF  AHTILAr WD avAae8 gk NFAN
a0 HHNME FIPCALDIT NHLANE A1dT7 ovAovl g oo T8 ®F4
NAARI® F9°9°00 HAHIN F9°385L 2

ht: HWH8A@ PRHGE A oA P  BhHET A9PC h9° hee9® RALTE
N0 NP A BPPIu av{/htrhe Nl avAop8 gt taoie NHh-9°
NACHP RIL4N~9°n

AT A PRI TPOCR APTT APIC AR° ov(lSR 1T @2 HEDY ?

AL ORAHE Al PYICT FPNATICYCT NWART AAL TIATL ALhThrr oA,
aAICYT ANLZS AP hAA oFHh&E NHPPI°n

A RAEAC NdA T2 oF AT NIELA CASG? API° FOHL4Ti—

SOT?Y  4INNT SATA 4NTeT o207 ACPOIT hfPho? AW YITAT
Mo DCNHI°D 4TINTNT hPIou

AHLAFT 0210 MLL 9°h Tu§ hydTt NPT hALI® ?

OAT At P38 TN T2 SN2 heh, AAENS 4Ihi? Afn A$PRov hye
HWYIch T PA A, AN NFLYY heAJF L99Cc® ho°NC AN 9NE-£ NeA, Ak
XoeC 0Pt RAPx ANPGT AR AT hh AlvAdt RRE hPE Aen
o hth PPIR chnl OH han, eNaZa AT 1P FAAPL  Puct
aNZF ALz NAH. NPT AP HAxn

PANTE PETVIL P0C-§ AL AR NEAFGE 2

PBITL gOOC-F MO LNG T S INN 1T Nes 20y DA AN AAZNS 902
NEA. P78 movldt heh (T2 ERE AOMST NCc-ht Al hAh 92yt A9cuct
he hex TANF AN AHRY M0 9e3EnPAt| NooIRC M NIPUC 0f
‘hetic §2 43N07 €Amt e&ad | A heinre chnt 2 °o-vYg hothatr
gL 43007 fAmT 2247 | heehod Al | 0903 R  aoHNANCST  IPLITE
N@eZXC TN 19°CAL T8 AH, ACAONY AL | FAMT &0y NAN AH. 9°0-&
A AHE NEY AR 04 BhEAu

AP AN 20 hiv ML DINANPUHANZ-R 1NE-AT, (2IAR7T ePCNT &2

TL Alht At ACAN: TS X P2 AR A KNG MER TTEIT LA
ARy hool, APLoo BNMENP °FPOAPAP I NoeRC L h9ohod ovg
AP FPLIT NooBRC TIHN 24 S BN FPEAE N3t nthhe g
@FRIP T w4y QAH. Al ooAR BT ANl ANYSRT h9Cho-F A9
AR MR A N3E BPe HToF: 3PST HOLI® hUAL AAPu

AL, PR hE AACCS TL Al T°0l4T TL XRAPANZL heds-

- SATYY 4NN

- &NTHA 4N

- Oh=207 (CPa? hoyekho-3

- MNINTYYANT Ae289° 4INTT
her +040- Afex XAH, hoof Fih ?

AL At PRAR CATY 43INTI3 APBov- CTATA 4NN NS AP ALs
ONILE NN 4INTT ATPCT T ARAT (19%)  NPAA A AN STNTA
47NNT WHLAP AI°C hZ£Xh LhAadr ANid-tbhhl RSP AT 1P PL9Y

97

https://etd.uwc.ac.za/



Ah=707 ACENT ANOATYIIAT A=26U9°F 4INTT AIUUS AT AN hh
ANANF TR Afn

$8TLI- AH A9°C L OhINT ACPNT B4l 0-9°P T RAALP PN NNA  Afo
NN, Al °9°YC RTPYC ALT hfd PAA ¢ hg LThotn

hAKLI- APC £ STOTA 470077 ADNTYIAA%T $IN17%7 Hbthhl Agzx AN
2PLYY LT Rl PAARA N4CRT AN PR3 AL 1LE AP
WhdiL- APFCH RHES hQ 0 Ah=707 NCPAF LbClru

AAALI—- He K2 T2 Nhe207? NCPN? A9°C fAmT TL ANTYITAT A=2LMT%
HEAR AAD.o

A, ah=7  ACeA? N&ME  ANNTIYFAAT  A=24M9°7 At AMICsSe
LhLTH

- ho°IL AL PRAE Hi> A0S-C9 1ch & +9°vC ?
ao- K@
M- NAF°I L ?

ao- Cht M. PRAEET AN hA+t HHhEA ARz AL 0241 AHL1 hA4: AAXT?
2047 AAEAZ MNAHA NTHo-? AZha=—Pdc-44 ACNdt? Hoo-T4+3 fo-%4+7%
hh Bfooe 1hlA A2a a8 R S0t NiIo-L&h NAHSYRAA
TG RS AT (T RS T RNNTYIANT eI ZHer 4hh7) §1 %0ct
AL NEA, AA2CSTu

M- A Ah=7NT ACPAT P HNATHIFTAT AnD2109°7 P°oYC A9 A ALALPCH?

oo RAAPC ARH (WP RAGT Ah L aoRAe RNZ-CS InEA QA HEAT ASuHHN
AL hA kb UL HECNGT S0 heRA h2had® JZod haAhAT A2 WE 1
g\, ARZTNNSDs f=9, GaoF hX WIHZZNN AN«

- ANl o-Tm. AL ACANt HA®. "RooC XAZ2-CS T hove ' FcaL®?
av- 1AL OTF R(O+P Aeu

th= 0o9PUC A, TUT @XAR AP T2A SAT ANS-CY
- ADNOATYINA (9°94%)
- Ah=n7
- 4INNTT 1-ET &AhC
- MNP TP AAdux

AL TL R AFeP 228 - Tost §L A& PAHh% ALCS T3
- PR FPEIT
- 4INN3 17
- AT BhC ARNINTESN? Ao

MONH, AL AT Aaeh 2

- AL §L LN AGCHF AOavF RELNTHPIH AT 1P ASAL o173 ha
Ro35F A9Ah PPYC AR her LAPaLs FAMIE FFYE A@MT Y

NATTPooA  HANTF ©LTR  A9°C  N9°N20 NPAA LCLI°2 ZhC Al
TR 3TAIT Po-OAPn  ov{PLhFh UL oPADLKTAIS §L  RAZ ov9INR,

98

https://etd.uwc.ac.za/



(RNOTLTH?) AOTENT DA WDy NFEE PR9C At A9°C 14D ABhao-7%:
AN AMC Po-%0 @7 PRI a

M- h9°l. AFT2A hL» hoof chy® F9°Us ?

av- oA MhTh N ooMN%, A3 AN ho-7yk hfl LA AG 0N9° &AC
vh oo AR Thtdex AH, 4ovie RR¢ Thovysd ANl MG THo-0AL7
eHNNLIn

- AN ANl PO ART NA+TT AL oo N9, Hpdan- ?

av— Al $ETIL PSR MO FPLITF N0IRC L hAhoF hAA 4o winAd
2Pegea Al R0 DA+ hh 922 hildh: A& hfl hAN #0tm9Ye 337,
HHLL CAS Nk LEIC:I ShCH, 1€ ThAAAT 1 TMART o7
+AN LTio3s h9°hoD a0k, FAMPI® LRI :

- PO0CF ART DAt NFERA SRS hho? 90045 RRTT WHLANS Adecn
Ad@TH A AN PPICT POHTICT A RT R A APPPRNTR?

ao— OAT Al APFPRAT A%z AdSor h9e NNEFHP hNl hoHt APELA ENLCT
Al Ao NPAA A% HCLAhz U7 A RS RN TIAT AhNTYIAATG
=219 407 AL koo €L A& PN STTA 43N Whthhl ARy
3 FPRA. HONNT FPRA. NWELAT 43003 A2 HIcY hhod AMLT §L
473NN7 PN P2 Rha

h- Al T8 RS Tttt TR oPRAF NRL ACHP2 T Ve T0PTI° LR?

oo~ Xt §L kXS Ahnuf AHE NN TARH NRE @77 Al ooXAhE h3A- hae
N1+ Hthon FHLF P A Bhiadle Pnr P 4oode Mk N0 R
AN hAAR 228 hiam  A2%A% % T90a-+L | Afn 42 AL ACAYRIT hN
PP HON. Adea TR REIL| | PGT (IPAR tov¥e hee NCRAT ch
gop sl FoThAA B4

- hovg cho® NdPAn H9YE hi°  HCEXI® Ichor | addNhg°?

av- he9e WA, hoPH, of hgeti BA [23900h ey [AGhY 1 UL ongh hal
XAE NFPO-h Thé ¥Bh eRTHt NPAA Toede hHcgA 9 1ch PN
hge HhAA RBA9*%a A0y NOoWL IheAA L£hé EPCT LAFYNYY ANR07
WoPTIFr NHNY ANyd vh koo SLL BPCF RFINTT IR PRAH
ATy Ty A opRART ANFAL AN PSTIL NG NLhE Ah ETC?
LEINT NHE ANkd AN+ PPI AWkh oPAepR ot PPCAy h9e FLAM
Faoe IHE AL aolBA AL ovAgol g~ BT oplAAF §L4 Aoo OA
NPeLh=? hA ANkh LT%ur NAH. NEdF I0PTI°3 WDy A+ 10h o073
ovAgo R Sk T TR ¢ fAmA ho70Na- °ThAA 4 BAAu

M- PR Ak oA S R Al PR9IL RPN AL MOTP FAP AAP?
oo- NA9° oPAOPB b itorANA- A% AANL NHA, ATTHEhERR 3190 eAN2

- ANh 78 298 CAhx AC197 N3 £C ANCPNn hoof FCAP ? -INHRUCe
PRI° A2

ao— Xpfoo h9® WNAhAh AN LA TLIL oodAG A, AHE N7L9T 945 B1An
TRC AR APC TL A7 SHNT AN RAZ 9A9° AL LR AALx A 12

99

https://etd.uwc.ac.za/



-

hl  4ooYES P9 AN, ARy AAT AZI9X HOAT  NCEST  Aoecd
AOLr FANTF AN 2% 302,303 h9°ho@? 305,306 HA@. oovAapS -t
NFAL hA hf) 4&¢ 11-20 AZ29% NH0A7 chat heoedhhc WA Af9en
AH, hh hfl §2 499 9397 FAdN, Aesn

A® At ov& T AA RATHL AR ?

NAL @7r At ACAONL N°AA hh ooRAG 9°99AN L-HhETHx

AU, RAEANS NEA. hAAT 7997 E9° HA0v- AA@.A?

At P38 A TLk R AE N§hT ARy ALAhL Govt POk AHE ARDTY
W

AN ARAT AhT0 ThG AL PaHE PEL YRRCE IR 92 AN ACAOL
CNTA A7 AbAadn hoef F2h22

he- T oTTh A7 Ao ld Hvart N2lee hirs Ao Al 22770 Yol

0t FRIEIR N&NILT eI h Lhé 187 Lhddu
TL 9L Lhe N2 7

14D T2 SNTA A7 Abatn ovZ3a2 3hvAoh 2 hee-th A7 Ahaqth
ao ARG hwAoh AdALa 3R F 4o (0+2)  (U-2)>0 hiAm  £9MAy

U+2
P20y, (U 2) >0 PO EIRn oM ERIS . SOTA AT AbAAN

NARTIFCET 18CT° IoNC-h LooCRar Nt NI PR Pt IUTLPE NPAN
A oolBND o2hkh At BOATE  RRG Wat HC HICFA NSNS NA WHAAa
Atht hh At 4A®TF Ahn hefn: 8 mAn, 27990 eoP PP Al hh NAL
@17 AT TL FAmT Ahd 0L gl Ned T AR 2MAn OO Al
¢ hake g8 hehase HpoN A9°C T8 AbN mIAZ Achdtk ea=7= Ah1n
ACAOE HE°VA®- hXh Thias b T8 ANEAL TPk A 9L A LRAP

ARH

ANl 1R 295 Hae AN ACAOTE YCTLh TEALNT honf ek P?

AL UHLANS  TCALTT F9°CRE AP AN NUNTo- Ags P2 9°NhAA
ACAOt PPERART h9ho7 NF9ET ABCEATF ALy Ay A1l ORAE NAHA
AP UIPUCH FI°I°Y4.0-F R19° ARu

Ang° ANy ANl PR HA@D. hapf F2h9°? AL 8.99°7?

A® RFFT ROMITT ALy

AN 78 2 3Chr h9°l TCAS?

hoot: AFAo0 HnPON®L H& HL ACAONFIT haa. 6EPC R&4PNT Lo9°
A2 N2 P AAT hlld: avAan8 J~F N§ADPS FTPCN2

MO0 12 49 HA@T A7 L FNALI?

AL ANCAAL Ak A9°C T8 47007 9°NCH0 Ak ©h 4NN ATAe hA
AP ANCES Afa Al AN QAN AR CAS Wk NAAR 02 <1242 ovfINA.

100

https://etd.uwc.ac.za/



h-

P%C AEhYIu Nt §£ P2 Aooc LOARs NN oo AO7ICE hRRSTIS- Atk
AC4E oo INAR. Wit HWHCEF BorCRu

hAA o018, Al= 2.8 ¥ A9°C APAA ALA NWIAR?

Xy WA Ah ALYFRNAT AT ATETY 13 hAA o185 UM ARy

AN, 72 313 2ch ho°e cho® AN, 19°v4?

AN, hAS 40T ANl NhAL NFEAST ATTLEITS AAT AT AN AROC
PA HhR avAce8 -t PATE ANARIS MK AT TL ARTYIAAT avdeCh,
TL ANMZYITT QA NTr IR0, ©heg® ArF PLAPT® Y42 Ay HAL PRY
T ovAov8, PRImL ANANyFTF ANLN AP At AL WIARr QAR ANy AR
AR NPELh=n NHLAAG 0999277 WHLANS A+ OA 3PCN hA AN Povig
hao'{Pe5 R19° ANPu

A9 ovAgn8 S+ KM, ooXAGE HA®. hav 2R P9°7

_ANES AARTT B UEZANP oeRhEh NoPRTG AHhTE W eSO

¢ 72 4 Thr AH. haog FCh 22

A, I§AL oPAoo8, & 4 & 5 (FCEGT ASIH TRLT@T ABDRIa AMHORT
HIAR T& RA¢ AorC o0f At fAZu

AP oY RM+P ICT° NEERP-RGPL—a0eFa Nt TAN?

hooC T2 LFANNT  A\BovidT o Gkl MINE AL AN ACAOE hwie
AAPu A, POSF ANl PARA | AA=H

AN MR 47 HA@. ovAopE b havf | k2907 AFAL ovAaod Sk 8-11 HA@.?

& 8 MM UTEAAR ZEH T AP AR 99 hA ANl 9°CHAx A9°
AAPT KL Lbd., AFTHLRPC- Ay et ANV U(A)= 3A+2 APy
V(o) AL Lho? Zhe ' o0 U¢onid) !l hn'"nna L9°0NAs hAX 13
LAhT AT u

f. 10 A>0 AhL: AT U(A)=24+1 h9°xho3 4 (A)=A% N3+hy
J(U +ch) () - Jh(Q) enas
Al RomL3 NPFHLOYN AL AT YBCP?

ML TN ANOAT (AR XA9°C LavChGTs AMHN ANOATF TAE WIAR ACAN1: A1
TL hAre £2F heha=9° ea%: Ay N0 Mk AChNE ANl heha-9°¢ it
LAle\u

ANl 71X 293 HA®@- oPAGDS A} hovf FChPI°u

NI AT AdA. FFL  AOTIE APPu NFAL  RRE ACNHHT AN
ANPTS (GG ASTCH Ak A9PC A RZA TAC ARhYra AN1oaT. Ao}
AN 1% 305-306 HA®- gvAapB g} hfl ¢R¢ 11-20 ho™k AdLoc WM ho-

AUP° h1l 399 -FIYE FAOA. APFPu RadATHC? AZ2°3 NNA Af Hi= NAH.
TA AVAPL hRA. AP UAIIC oo hilz
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M- Al 12 314 HA@. ovAapf 3 h hoof FLh-PI°?

oD— Nped® AFI° hRIT PRI APROIICT PG hh AAPICua AT MY AR
AL I3 Aoy W, Zh N CUIRE ALhIh7r APNC NFAL kA4 Tos+
122F AA@Pu ZHC ANN NIZh AP B

- . AN RRE ACNOTT AN 1R 314 HA@. hoo & +eh-2902

o XJE9° mPA R9PC TL 9O3AT oA 4NN AR NARe AAE 073
APAPT At A7 ARFLEEC ANR?E. 2A9YA APHYPCD LeAAe NMHLA
NM77, APt hfFt APn A 1R 97 U §L NF FHMA TL4
AfAT Adex FANME RRE ACNOTT oo TBAT TS PO AhITYIGA
4NN7 AtNecra hicho? 2&¢ 9ACT AL T2 SOTA 4INT7F Afx QAN
A CUFA AT AP UTR AN 0-R A S0P 9O TR

- AHFC ALAT AN, RAEAZ NRA. TLI. oXAh& HAm. havf FLhPI°?

ao— AT ANHTIC NP RS ALICT PO &2 PN hoYrh Thsune
P0110T hPPh-0? A°C TL AAEAL ANHtaAnf 8Ly 49Ut Tho-dA
LovCaen W3HhY T3 ANl hAKL 9°02-F HA®. HhitJ4 NCEST APTu AFAL
AN TH 114 €&FZ 20 PA APt POE APLYE HA- A chl eNATH

M- AL o8 Al NPAN NIVOA- AFTHRAA?

ao— A WA h9°H. NNA ALhANT-ACH—hA0 nrzha

h- MO0 KAPZAC §L 902 NFA. Allkch 1o P275: hNl tavhchd® A aoRAH&
ALA hovf AT AP AN PPTL AP FOOAT

ao— h9° WIchM ooBooc Aty 6 £0C9® REINIT 920 (4t £AHC NEST HT-
ANTFT APCNT  ooIc]. hh | 9T PR N H1oeCE- leoAop 8 S LoYu
A @RAE e WS heTr AL AP AARx HENHRA oomY
AR Ayt gvAgoR b AP T2 At EEEI° A9C DT BICLRan

h- hAR A323L Chf Rahoo?

av_ PAKYF PALTH ALTAHHAL NFEA. Adenz hAR oA ANeF WHH&h 4N
rich APn

4- PPICALT AT A% 10:00 §L TN Fe-hns

av—- heLu
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A TRANSLATED TRANSCRIPTION

Interview with T,

T,

is a qualified mathematics teacher. He is a graduate of
B.Sc degree in mathematics from Asmara University in
1984.

Title:- He is a senior mathematics teacher (head department

of mathematics)

Interview

TE How many years of teaching experience do you have?

R I have taught for fifteen years.

Iz For how many years have you taught mathematics?

R: ithematics. I have

I: How many years haNe Vou |Baugnt|drade ten?

Rz I have taught gr.!~ ars

I: What problems do&= : beach grade ten
mathematics? UNIVERSITY of the

Rz

Since the studeq&théﬁeybﬁs% H&igigyious grades, to

teach grade ten mathematics is better than grade eight
and grade nine. However, there is a problem with
students following my explanation. This is due to the
concepts embedded in grade ten mathematics. The
contents of grade ten mathematics are core of high
school mathematics and the concepts are also advanced
and have depth than previous grades. Our problem is for

two or three weeks, after that students will adapt the
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condition and they try to follow the explanation. I
mean that the problem is not serious.

What resources do you use in teaching grade ten
mathematics?

I use the textbook as well as reference books as
resources.

How often do you use the textbook?

The textbook is our standard resource and I always use
the textbook.

For example, when you teach algebra of grade ten
mathematics what other resource do you use?

Mostly I use the textbook and some times I use other
books from the library, such as college algebra and
others as a reference material.

Why do you use other additional materials for teaching

algebra?
I use ‘ﬁ"ﬂ'ﬁ“’ii’i‘-‘ﬁ?‘i’ﬁ'ﬁ"ﬁ of the
T E A VAR

L

- er related concepts

I| iE!iE N tly from the

,ih! ba! QI>0, ey!s such as theorems
and definitions: and some basic exaﬁbles. In order to
reduce students’ng éﬁééﬁé@Igg?fﬁéQQ’teachers, I let

the students to ‘t}olm%s!t}o@ }-he(;égcgrg-ises by themselves.

For example in chapter one which are the basic ones and

concepts and if

to the content of

Heul At !!'
(¢

textbook, I teac

which are not?

I don’t mean that there are contents in the textbook
that are ignored during teaching learning process. I
use other reference materials for more clarification of
the concept and to see more applied and related
exercises, so that students can cope with the concepts

easily.
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Let as see the algebra part of the textbook, the topics
are:

relation and function,

rational function,

sequence and series, and

Exponential and logarithmic function

How far are these relevant?

Well, the main concept of grade ten algebra is about
function. As I have told you before, even though they
have learned it in previous grades, in grade ten the
concept has depth. As to the relevance, mathematics by
it self is theoretical and mostly there is no direct
relationship between mathematics and the environment.
The concepts of grade ten mathematics are base for
further academic development of the students. Based on

Ehi s,

I can say that t topics are relevant.

p@-function. Function is

for mathematical

lexample, in physics

the motion concept as a function of time it needs the
theoretical conc-[e\EI1IL ERALLY of fhe “function, in
chemistry to exp¥els the lkdYafidnEhlip of compounds it
needs a knowledge of relation and function. It is also
true that in our daily activity to analyze things as a
function of money, there is a need knowledge of
relation and function. Hence, the topic is relevant.
Does the topic treat all these you have explained in a
practical manner?

Really the topic is more theoretical. It lacks

practical application of the concepts. As I have
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mentioned before if it expresses the concepts in
relation to situations such as: motion as a function of
time and daily activity as a function of money (in
which one is dependent on the other) it would have been
more productive. Hence, in its expressions, in its
examples and in its exercises there should be a
practical application of the contents rather than
embedded with theoretical concepts.
In this textbook, the sequence of the chapters of
algebra section are:

- relation and function,

- rational function,

- sequence and series, and

- exponential and logarithmic function.

How do you see it?

The concept of ael._function to be first and

oteoffunction and their

and the concept of

rational functiofijangl theiH|gddphgl They have coherent
concepts. HoweVérT—Tf—WGUTd—bé—bétt%r if we teach the

chapter of expoheRtid1dng ibgaelithmic function before
the chapter of $équentd: &hdl séridsl This is due to
three reasons. Firstly, the concept of sequence and
series 1is more advanced than of the concept exponential
and logarithmic function. Therefore, teaching precedes
from simple to complex, and it would be easy to
understand and to apply it. Secondly, there is a
coherence between the concept of rational function, and
exponential and logarithmic functions in various ways.

For instance, in describing the domain and range of the
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functions, in the construction of the gréphs, and in
analyzing their graphs. The concepts of these functions
are more related to each other than with sequence and
series. Thirdly, there are contents in sequence and
series that needs the concept of exponent as their
prerequisite, such as in geometric progression and
infinite series. Hence, the topic of exponential and
logarithmic function should be taught before sequence
and series.

Do you teach according to the sequence in the textbook?
Yes

Why?

You see, our textbook has two parts. That is, chapter
one, two, three, and six are algebra parts, while

chapter four, five, and seven are geometry parts. Since

all the topics cannot be—eqvered in one scholastic

ch _..-m,‘

year, in this s ,hostponed the chapter
of exponential
eleven.
Doesn’t it createg , ,
series before éxpcnentrat—and—iogaiithmlc function?

It creates, butlblmbV.#eSdglrdedf tho” follow the sequence

of the textbookW WeShEd: & Bot( of [@iscussion about the

sequential order of the topics and we also reported to
the curriculum department, but until now we haven’t got
any response. This year we will also consider the
issue, and we will report to the curriculum department.
How is the sequential order of the sub-topics within
the topics?

In my opinion it is good.

If we see the textbook the sequence within a topic is:
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Mathematical expression,

Mathematical equation,

Function and graphs, and

Mathematical application (situational problems)
While in South Africa Standard Seven Mathematics
Textbook the sequence within a topic is:

Situational problems (application),

Functions and graphs,

Mathematical Equations, and then

Mathematical expressions
What do you think about this?
I haven’t seen in detail the South Africa textbook. In
my opinion, to start with a real situation is better
than to start with theoretical mathematical
expressions. That is, to start with tangible or useable

ideas would be easy for-—s ts to understand the

mathematical concéep mat 0 start from a real

I.I-“!II.“-“-“
problem to develg re531on and then to

J.
J n|= S rt

concept and to aevelop matnematlcal'application is
difficult. It becdmbs Biesilch ofdidpplying and solving
real world prob¥YedSsS TERN CAPE

If this is the case, then, how do you teach?

apply in a more ce most mathematical

expressions are ith theoretical

Mostly we motivate our students by giving some examples
from real situation, and then we follow the instruction
of the textbook. This motivates students to learn and
apply mathematics, and mathematical concepts becomes
relevant at the beginning of the topic.

For instance, in chapter one and chapter two what

motivating problems do you use?
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In chapter ohe, I use examples such as motion as a
function of time, and others that motivate students. In
chapter two, mostly I start with word problems from the
textbook and from other reference materials that are
appropriate to the students. After expressing word
problems in a mathematical expressions it becomes easy
to use graphical illustration for further knowledge.

If we see chapter one, chapter two, and chapter six,
they have different way of presentation. Is there a
problem during your teaching process?

Well, it doesn’t create much problem. As I have told
you before if we start with situational problems the
concepts would be understood easily. While in case of
chapter six-Exponential and Logarithmic Function the
concept of the graphs are a continuation of the graphs

of rational function, . ~Lhe topic clarifies the

increasing and
functions. It isflalsq
application of the aj‘.ﬂ :-'[H"Iro gh the graphs.
How do you see the
Is it appropr1a%e—to—the—stﬂ6€ﬁ%s4—4

Some of the matiéﬁallgﬁilé&h[émnbfas difficult. In my
opinion I think\tfhHerc|wWas$: an é&mpilEion when the textbook
is prepared. I meant that they wanted the students to

know more mathematical concepts at secondary level.
There are concepts and presentations beyond the level
of the students. For instance, the topic of function

can be prepared in away students can understand easily.

How can you prepare in an easy way, sSo that students

can understand?
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Well, now I can’t say this and that, but if we take
time, having reference material and long study I
believe that it can be prepared in a way that students
can understand the concept easily. For instance, in my
opinion to make it easy, after expressing theorems and-~
definitions there should be appropriate examples that
can clarify the concept of the theorems and
definitions. While in the textbook especially in
chapter one, after defining some terms and stating the
theorems, without having appropriate examples there is
a plenty of exercises. As we know students want to do
the exercises immediately after introducing them the
topic. Without having clear concept about the content
it enables them to do the exercises. Hence, if there
are appropriate examples before the exercises, limited

number of exercises can—dévelop their mathematical

knowledge.
For example, in ¢haptes—one—wh
there is more ex¢

Almost all the exe

exercises the volume of the book 1s}enlarged. To do all
the exercises tgé?él%lﬁigggqgﬁéﬁfé%ﬁ of time. Otherwise
there is no probidmwithtRé éxadlises.

Let us see on page 298 (sigma notation for a series),
what do you say about this topic? Is it compatible?

As I have told you before, there was an ambition on
preparing the textbook. It is obvious that the concept
of sigma notation has a great role in mathematics, but
it is beyond the capacity of the students. There are
many proofs and difficult concepts described in the

textbook. For example, on page 302 and 303, on page
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305-306 all the exercises from number 11 to number 20
are proofs and show the relationship of the
expressions. These are beyond the capacity of students.
Then what do you think is the solution?

In my opinion I would like the sub topic to be
excluded, and I always exclude during my teaching.

Is there other concept that is incompatible in the
algebra section of the textbook?

The main problem is the volume of the book. It is
difficult to cover in one scholastic year.

Never mind about the volume of the book. Let us focus
on the contents of the topics. Let us look on page 92.
How do you see the sub-topic of rational inequality?
The concept of rational inequality is difficult.

Especially, in the first part, the case by case method

of solution reqtiiiigﬂﬁé' ”‘"“Eiii?round

Background of ergﬁ
To get clear un¢:3_y_z_ ;»w.a-.h'i nal inequalities

they should havella of quadratic

inequalities. Fo s must know

(x+2) (x-2) >0, before Tearning (x+2)/ (x-2)>0.

Most students wg%%él%ZEJ%%Jgrgiéfé%%stion of rational
inequalities byVeigh EHaktMnethdd® than case by case
method. This is because they can easily identify the
boundaries or the zero value of the equations. Even in
this method they face a problem when they state the
true set of their answers. This is due to lack of the
concepts of set. In our secondary school curriculum
there is no topic of set theory, and the absence of the
concept of set affects the students in the whole

courses of algebra section in grade ten mathematics.
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L:

What about the topic of harmonic progression, on page
2952

The topic is simply introduced for the sake of
knowledge that there are different type of
progressions. For me its relevance and its relation
with other topics is not clear. Simply I teach my
students since it is in the textbook. There is also a
difficulty on teaching the topic, because it is not
easy to relate the concept to other topics or to the
environment. Most of the time I exclude during my
teaching.

How do you see the examples in the textbook? Are they
satisfactory?

They are good and satisfactory.

Let us see page 2, how do you see this?

As we have discussed b- here are topics that have

- - - - 'V.:. =L

ll.ll!IIllI-Il-Il
stating the theqkgms ihen  thore |

foms —

Iﬂl

What about the‘examptés—on—page—#ﬁe”
Here, besides tkéﬁdg¥ﬂigtng:3fﬂtﬁé'concept of

function, the conéeptl dfRcOmpOsi#idn of function is

more difficult. If we see example three, the graphical

no examples after=gefining concepts and

S no example, we

select examples and this creates

incoherent among

illustration of the example is not clear. The
theoretical concept is better than the graphical
illustration. I would like to ignore the pictorial
presentation of.the examples.

Is there any other alternative way to make the concept
clear and easily understood?

Now I can’t suggest the alterative way, but there might
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be another way.

Let us see page 313, how do you see it?

There is no example. Every one of us considers that the
students have learnt it in previous grades. But, since
these are exponential laws or rules of exponents, there
is a need of example for each law. I begin my teaching
with my own examples in order to explain the rules
before introducing to the exercises. Different teachers
can also have different examples. This lack of examples
in the textbook and using different examples can lead
the students to confusion.

How do you see the exercises that are in the algebra
section of the textbook?

There are many good exercises that are selected from
different books.

Let us see the exercises=@n-page 42 How do you see
them?

Here, especiallyl-exergisempumbesa4s and number 5 are
difficult. They &re |Mague.||[Theke [is no given
mathematical cong@eptjjorlexdmplds which are related to
these exercises.

What do you think  the ‘sotdution in“'Order for students to
have clear undef¥sfandinglepout. fhese exercises?

There should be an inclusion of the concepts of:
transitivity, symmetry and reflex. These concepts are
missed from the chapter.

How do you see the exercises on page 477

I want to focus on the exercises from number 8 to 11.
Number 8 explains the expression of different
variables. Students have a problem in understanding

this concept. It would be easy if we start with single
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variables. What I mean is, if

f(x) = 3x+2, we have to start with evaluating f(h),
then we proceed to find f(x+h), rather than jumping to
evaluate function of several variables. While others
are compatible.

In question number 10:

if x>0; f(x) = 2x+1 and g(x) = x%

find (f+8)x) - () .

if the domain is not given what will be the result?

This will lead us to the concept of absolute value,
hence there should be a topic that explains the concept
of absolute value.

How do you see the exercises on page 3087

These exercises are beyond the capacity of students.

Especially questions

and number 6 are advanced

plex at this level.

In my opinion it ds- eliide from the

curriculum. I | ‘
How do you see the adis98 onl ue 31472

All the questiofs are good and they are compatible.
But, there is a BN EBSE TY efthectness. Especially
in exercises numielt 7] EHérd Aré Proorrect questions.
Now I am not in a position to identify them, I will

course questlon~u““'

tell you latter after I check them.

How do you evaluate the exercises of question number 3
and 47

These questions explain the concept of increasing and
decreasing functions. In my opinion it would be better
if we first express the equations by integers instead

of decimals and variables. Otherwise they are good

114

https://etd.uwc.ac.za/



exercises.

On page 47 (on the first chapter) some exercises are
placed out of their topics. For instance, questions
number 4, number 5 and number 9 belong to exponential
functions, and question number 11 belongs to rational
function. If they were in their proper places it would
have been easy for students to cope the concepts and
the exercises would be proauctive.

How do you evaluate the word problems on the algebra
section of the textbook?

The word problems are the applied ones. They motivate
students to relate mathematics to real situation and
the concept of algebra to different field of study.
However, the problems in chapter 2 are difficult.
Especially, on page 114 question number 20 have no

relation with the examp fhat are stated to introduce

What do you think.Ehedway that problems can be made
compatible?

Well, now I can’

out it, but I will
think and I w1ft—tett—ycu—tatter———‘

We have dlscussgﬁhérldﬁIﬁbgﬁkathbﬁalgebra section of
grade ten matheWatigs] fekRrbook A f¥din your experience
how can the textbook be accessible to the students?
As I have told you, the textbook should motivate the

students by starting the topics from the real
situation. After stating theorems and definitions there
should be an appropriate examples that clarify the
concepts, and have to be followed by selected exercises
that develop the students’ mathematical ability. As far

as possible, the examples and exercises should be
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practical application of the theoretical concepts of
the topics.

What other comments do you have?

I don’t have other comments, excuse me I do have a
class. If I det any additional comment I will inform
you.

Thank you, see you on Sunday at 10:00 a.m.

Ok .

UNIVERSITY of the
WESTERN CAPE
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SUMMARY OF THE TRANSCRIPTION

Background of T,

Teacher-1 is a qualified mathematics teacher. He is graduate
of B.Sc. Degree in mathematics from Asmara University in

1984.
Responses to the questions
1. Response for question number-1

What problems do you face when you teach mathematics in

grade-10?

The respondent said thetsevemr thetgh-the students in grade
ten have base in theipflpreRilgasigradesilsince the
mathematical concepts |of [the||contents are advanced and have
depth than before, fok the fiirst three| weeks there are some

problems with the students—fottowing—my—explanation.
2. Response for question number-2.

What are the resources that you are using in teaching the

algebra part of the textbook?

The respondent mentioned that the textbook is the main
source of information in teaching and learning process.

However, he also uses other books for the following reasons:
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. to have more clarification about the concepts in

the topics.

. to add other related concepts to the content of

the textbook if necessary.

. to see for more applied and related, examples and
exercises that can help students to cope the

concept easily.

. to get different exercises and examples that
enable the students to develop their mathematical
skill,

3. Response for question number-3.

In the algebra sectien of the textbook the topics are:
- Relation and function,
- Rational function|,
- Sequence and Series, land
- Exponential and Logarithm function.

How far are they relevant?

The respondent said that the theoretical concept of algebra
in grade ten mathematics is relevant. The focus of the
chapters is on the concept of functions. Function is a core
in algebra and in other subjects that have mathematical
applications ( algebraic application ) such as: in physics
to express motion as a function of time, in chemistry to
express the relationship of elements in a compound, in our

daily life to analyze things as a function of money, and so
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on. The topics are also base for further studies.

However, the content of the topics lacks practical
application. They are stated in a theoretical manner. The
theoretical concepts of relation and function are not
related with our actual activities, such as: the relation of
families, the relation of commodities and products, as well

as other application in other field of study.

4. Response for question number-4.

In the textbook the sequence of the algebra section is:

Relation and function,

Rational function,

- Sequence and Series, and

Exponential and Logarithm-funetion.

How do you see a1t?

The respondent is not|happy |With| theé sBquence of the topics.
He suggested that theltepic'of Sequence. and Series to be
taught after the topic of Exponential and Logarithmic

function. This is due to:

. the concepts of Sequence and Series are more
advanced than the concepts of Exponential and
Logarithmic function. Hence, students first have
to learn the simple concepts then the advanced

ones.

. the concepts of Exponential and logarithmic

function are more applied in the topic of Sequence
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and Series, such as in geometric progression.

. there is coherence ( flow of ideas ) between the

concepts of Rational function, and Exponential and

Logarithmic function. These are:

5. Response

in describing the domain and range of the
functions,

in analyzing the graphs. That is, applying
the concept of intercepts, asymptotes and
behavior of the graphs, and

in construction the graphs.

for question number-5.

The sequence of the sub=-topics within the topics in the

textbook is:

-algebraic expression,

- mathematical equations,

- functions and graphs, and

-mathematical application.

While in this (other book) South African standard - 7

mathematics textbook the sequence is:

- situational problems,
- functions and graphs,
- mathematical equations, and

- algebraic expression

How do you see this?
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The respondent liked the sequence in South African standard

-7 mathematics textbooks. He argue that:

. to start with situational problems motivate

students to learn and apply mathematical concepts.

. most mathematical expressions are abstract. There
is a problem to realize and to apply in solving

real world problems.

. it is easy for students to understand theoretical
concepts if it was started from real situations
( tangible things and useable concepts ). Then the
mathematical expression will be applied in more

practical ways.

.at the beginning, and

Tther applications.

[+))

. Response for questtan—numbér———ﬁ————J
UNIVERSITY of the

How do you see the mathématical céntent of the topics? Are
they appropriate?

The response was as follows. The mathematical contents in
the topics are difficult and some are presented in difficult

ways. Moreover, the following comments are pointed out:

. there are sub-topics whose concepts are beyond the

capacity of the students, such as sigma notation
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for a series and harmonic progression: The content
of sigma notation for a series is embedded with
proofs and difficult theoretical formulas in which
students cannot cope at this level.

the topic of Relation and function is prepared in
a solid theoretical way rather than preparing in

easy and applied form.

the sub -topic of Harmonic progression has no
relevance with the grade level. Its objective is
not clear. It is also incompatible ( there is a

difficulty on understanding the concepts ).

the sub - topics of Rational inequalities need the

concept of set a back ground, but there

is no topif ﬂ!n:rl—e!mmu:g(_m--ﬁ (& concepts of a set

_ll.-'., I man ! [IN BTN ¥
in a secondzas Frr addition, in order

T

- [}
UNIVERSITY of the
WESTERN CAPE

to have a concepts of quadratic

introduction in the

inequaliti-

topic.

7. Response for question number - 7.

How do you see the examples in the topics? Are they

sufficient?

The respondent informed that there are no sufficient

examples.

He points out that:
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. there are unclear examples which do not motivate
the students to work the followed exercises. For
example: on page - 2, the examples of Cartesian
product are vague, and on page - 49 the graphical
illustration of example number-3 is not clear. It

is difficult to relate with the theoretical parts.

. the topic of exponential and logarithmic function
has no example for the exercises. This creates
difficulty to the students when they want to work
independent of their teacher. It also creates
incoherence among teachers when they use their own

examples, and can lead students to confusion.

8. Response for question number - 8.

cs? Are they

gl i,
IS . - N | (—
m_nieni_ajl sufficient exercises

The respondent witnegsed!

in each topic of the textbook. However, in some part of the
[ E;II ]

topics they are notIs;%fsfac%orlIy;arranged
WESTERN CAPE

. some exercises are out of the topics and they have
no backward linkage with the secondary or
elementary curriculum. For example, on page 5
exercises number - 4 and 5 refers to the concepts
of equivalent relations (transitivity, reflexive
and symmetry). In addition, on page 47 exercise
number-10 needs the concept of absolute value, and

the topic is not in the secondary curriculum.
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exercise number-8 are not arranged as from simple
to advanced concept. They have to start by single
variable then have to proceed to several

variables.

some of the exercises are given ahead of the
topics in which they are expected to be placed.
For example, on page 47 exercises number 4, 5 and
9 are belong to exponential function. In addition,
exercises number-11 is an exercise of rational
function, but these are placed in the first
chapter-Relation and Function. If they are in
their proper places they would be more appropriate

and become productive.

there are also exe

_——"hﬂ-ﬁkh*-a.
the studen"ﬂ“‘—; -h““‘

o exercises of sigma

(WY WTWC WU WM BT
notation forza—series—@r—pedge 308 exercises

number 11—2, il .E and demand to show
the relatioj -!tw;-n the|lproperties. On page
293, exercises number 4 and 6 are also beyond the

capacity of Sth¥daBSITY of the

WESTERN CAPE

L

9. Response for question number - 9.

How do you evaluate the word problems of the topics?

The respondent stressed that the word problems of the topics

are more important ones.

they—are an introduction to the practical
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application of algebra.

. they motivate students to relate mathematics with

a real situation.

. they help to apply the concepts of algebra in
different fields of study.

However, exercise number-20 on page 114 is not clear and

have no relation with the concept of the topic.
10. Response for question number - 10.

We have discased a lot on the algebra part of the grade ten
mathematics textbook. From your experience how can the

textbook be accessible to the student?.

The respondent suggestswthat:

. textbooks dhoulld motiviate| stiidents by starting the

topics from the real situational concepts.

. after stath¥ng-rhebrams andidelfinitions there
should be appropriate examples that clarify the
concepts. This has to be followed by selected
exercises which can help to develop students’

mathematical ability.

. as far as possible, the examples and exercises
should be practical application of the theoretical

concepts of the topics.
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