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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 , interviews were conducted with sixteen 

grade ten mathematics teachers in five secondary schools of 

Eritrea . 

Themes were developed concerning the relevance and 

appropriateness of the textbook . Literature was used to 

interrogate the empirical data . To concretize 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 . 
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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 its 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 in 

Eritrea ( 1993 : 1) , mathematics is one of the four basic academic 

subjects . The others are science , s9cial studies and language. 

Mathematics will continue to be an important subject in the 

Eritrean school curriculum at all le'vels in different streams 

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

regarded by many as a system of abstract ideas and 

relationships and many people , including students , have a 

deeply rooted fear of mathematics . The opinion is also 

prevalent that the learning of mathematics requires special 

ability , the vast majority being totally incapable of really 

understanding mathematical ideas , that it is separated from 

the real world and can be mastered by a very few . This is 

believed in many parts of the world . Hence, unless school 

learning becomes more relevant and approachable to the 

maj o rity , it will be impossible for the s c hool t o generate 

favorable attitudes toward mathematics . 

For school learning t o be mo re relevant and approachable , the 

availability of accessible , in quality and quantity, teaching 

materials is very important . As in any developing c ountry, 

textbooks are the main ~ource of information in the teaching 
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and learning process in Eritrean secondary schools . In 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 . 

Pr ovision 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 as students) of the mathematics 

textbooks in the country . This study looks specifically at 

Eritrean teachers ' perceptions of mathematics textbooks . In 

order to get a handle on this , the background of the study 

situated in the Eritrean context is given in the next section . 

1.2 Background of the study 

1.2.1 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 suggested 
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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 : 

• 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 . 

• Too much emphasis on rigorous proofs , a high level of 

formality in the treatment of topics and a neglect of 

training the basic skills of algebra and geometry . 

• Too much stress on topics which provide little motivation 

for students (for example , domain and range of relations 

not related to mathematical problems) and little 

improvements based on research . 

• Too little emphasis on group work and self instruction. 

• Little concern for individual differences in rate of 

learning . 
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• Too limited on the content and scope. For example , even 

in poor countries of the world the computer is already 

making an impact. This i mpact 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 s tudents who will follow courses such as physics 

and economics . 

1.2.2 Source of the current curriculum 

As the paper presented on a General Orienta ti on of the 

Eritrean Curri culum (June 1997) indicates , the current 

curriculum was started in 1976. It was started in a narrow 

liberated area in a model school , the Revolutionary School , 

under circumstances of war . It has 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 least the political, 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 
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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 

curricula . 

• Introduce relevant technology at all levels and in all 

areas of education . 

• Enhance capacity building at the national level through 

the training of Eritrean professionals and 

experts(Ministry of Education of 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 
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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 Senior Secondary level , the 

curriculum presented in the field (the curriculum of the armed 

struggle) was not appropriate to the students , and it was not 

a fulfilled curriculum in respect to the content expected to 

be taught . The curriculum of secondary schools was not fully 

implemented . Firstly , the curriculum was practiced in a very 

limited area and for a very short period of time . Secondly , 

there was a confusion between the curriculum 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 Eaucation of Eritrea as a 

secondary school teacher for thirteen years. From my 

experience I obse rved 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 

issue . After a long discussion we came to a conclusion: Every 

teacher should assess the textbook and send his/her comments 

to the curriculum panel of the Ministry of Education of the 

State of Eritrea. 

1.4 Purpose of the study 

I believe that there can be a change in 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 mathematics and their 

explanations in the textbook appear not be relevant and 

appropriate in relation to Eritrean students . 

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

7 

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



textbook is likely to satisfy the needs o f the school if the 

opinions of the teachers who are t o use the textbo ok is 

considered in its 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 c oncepts within the 

topics are fitting for the students, and the examples , 

exercises and the word problems in the topics are sufficient 

and satisfactorily arranged. Hence , the teachers ' perceptio ns 

can help me make some recommendations for the further 

development of the textbook . 

1.5 Significance of the study 

Having the above general aim , this mini - t hesis will have the 

f o llowing objectives : 

• To investigate the strengths and drawbacks of the 

textbook . 

• To obtain an up - to - date perspective of the teachers ' 

views on the tex tbook and t o make s ome recommendations 

for the devel opment of teaching and learning material. 
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• 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 

Zo-ne) 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 familiar with the fifth selected secondary 

school in which I have associated with mathematics teachers 

in that school . In addition , I was a student of that school. 

These relations helped me to effect easy and continuous 

communication with the interviewed teachers. 

To investigate the issues alluded to I have focused on 

answering the questions in the next section . 

1.7 

• 

Research questions 

What are teachers ' perceptions of the relevance of the 

algebra section in the prescribed Eri trean grade ten 

mathematics textbook? 

• What are teachers ' perceptions of the sequence of the 
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• 

• 

• 

algebra section in the prescribed Eri trean grade ten 

mathematics textbook? 

What are teachers' perceptions of the appropriateness of 

the contents of the algebra secrion in the prescribed 

Eritrean grade ten mathematics textbook? 

What are teachers' perceptions of the examples , exercises 

and word problems of the algebra section in 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? 

Even though I will attempt to answer the above questions, the 

study has some limitations . 

1.8 Limitation of the study 

• The study was conducted in specific schools with specific 

teachers, and this sample may not be an indication of the 

situation of the whole nation . 

• 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 topics . 
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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 collected data are presented and analyzed 

against the review of literature and the research questions . 

Chapter five is a discussion of the study based on the 

literature and the findings of the study . Conclusions of the 

research will be given , and some recommendations are pointed 

out. 

... 
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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. 

2.1 Teachers' views on mathematics 

One 's conception of what is affects one ' s 

conception of how it should be presented . 

One 's manner of presenting it is an 

indication of what one believes to be 

most essential in it The issue, 

then, is not what is the best way to 

teach but, what is mathematics really 

about (Hersh, 1986 : 13 , cited by Thompson, 

1992:129 ). 

Teachers have certain conceptions with regard to mathematics . 

As Thompson ( 198 4 : 109) explains , some teachers view mathematics 

as a coherent collection of interrelated facts , and others as 

a subject that allows for discovery properties and 
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relationships through personal inquiry . Their views seem to 

underlie their instructional approaches. 

However , teac hers must decide how much and what part o f 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 sk i lls . Teacher ' decisions on the 

s election of content is a l so an essential process for 

s electing 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 i tern of knowledge and ski 11 . Some 

focuses on teaching the content through exposition and their 

students are expected to memorize the facts and procedures . 

Others , select problems and guide the students by approaching 

the needed knowledge and facts . This varies according to their 

beliefs . However , Tranver , et al (1977 : 55) assert that since 

mathematics teachers have accumulated background of the 

subject through their studies and their profession of 

teaching , they may affect the achievement level and needs of 

their students . That is , teachers know what content and the 

way in which knowledge can be presented to their students . 

Furthermore , mathematics teachers also have s ome commo n aims 

with regard to the achievement o f 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 vari ous 

discussions teachers have suggested certain aims of their 
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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 , is 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 mathematics lacks relevance to the daily lives of 

the students, it is important to assess, and make changes to 

the curriculum in order to move toward the goal of more 

appropriate and productive mathematics. 

Trafton (1981:18) explains that even though there is a need 

to accept the necessity of basic mathematical 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. 
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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 is a need to recognize that most students can 

learn , want to learn , and will learn when appropriate 

programs a re 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 specific students are needed . 

Furthermore , Bottino , et al (1996 : 112) , who made a study in 

Italy on the teachers ' perceptions of the new topics inserted 

in a mathematics program, asserted that an increase in content 

creates difficulty in the development degree of reasoning , so 

that , it requires teachers to choose between different 

proposed topics in order to build their effective 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 
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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 applicati ons , including word 

problems , on a daily basis, so that 

students view them as a normal part of 

the study of mathematics and gain 

confidence in working with them . 

Emphasize those areas of mathematics that 

are rich in application . 

Teachers ' conceptions of mathematics greatly influences the 

teaching and learning of the subject , because teachers decide 

which content and how they can present it at a certain level 

for specific students . That is , teachers have some 

understanding of the appropriateness and relevance of content 

of mathematics and their presentation to the intended 

students . Their view of understanding the subject can be 

reflected through their perceptions of the mathematics 

textbooks. 
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2 . 2 Textbooks 

2.2.1 Definition and the Role of textbook 

According to Love and Pirrun (1996 : 373) , a textbook is a very 

essential printed object , that dominates features of the 

students ' work throughout the year . 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 , 

teachers and students are dependent on textbooks as resource 

materials for teaching and learning . Oliveira (1995 : 482) 

explains that it is a global reality that the main tools used 

to deliver education and to shape the daily classroom 

activities is a textbook . Even in advanced countries such as 

the USA , where schools have diverse instructional resources , 

textbooks are still the most important tools for teachers and 

students . Hence , textbooks are a major concern for the 

research corrununity and for a nation as a whole . 

However , all textbooks are not assumed to be effective. 

According t o 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 

littie evidence of their effectiveness . 
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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 for teachers 

to choose materials that are appropriate to their students . 

Appropriate teaching material mean s that it is material that 

students can read and unde rstand the concepts and ideas that 

are being conveyed . 

Muther (1985 : 5) explains that defining a textbook in a 

specific subject for specif i c 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 , l esson format is workable, or how teachers and students 

interact with the material . 

To know how teachers and students i nteract with the textbook , 

teachers ' and students ' perceptions of the textbook are vital . 

Bay , et al (1999:182) states that students ' perceptions of 

their mathematics classes are affected by various factors 

including the i r teachers , class atmosphere , and the curriculum 

materials . Any change of these factors is 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 is 

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 ( 197 0 : 8 9) 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 in 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 is no chance for selecting a textbook , 

because there is only one textbook for a specific subject and 

for a specific grade . The textbooks are prepared by the 

curriculum Department of the Ministry of Education of the 

State of Eritrea . The only means of choosing appropriate and 

relevant content of knowledge is assessing different ways of 

designing content presentation in the textbook or developing 

the existing textbooks . Analyzing a textbook through teache r s ' 

perceptions of the textbook is a way of selecting relevant and 

appropriate concepts and presentations of 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 is a typical way of preserving 

mathematical knowledge. Thus , it is an essential document 

about teaching and learning 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 i n 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 or, at least, the content 

the author has determined to be basic . 

Examples illustrating the type of problem solving 

(or exercise working) skills that they are to be 

expected of the students . 

Exercises for students 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 , presentation 

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 object i ves 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 of the textbook appropriate to the 

students at the grade level? 

Are there sufficient examples , exercises and word 

problems? Are they satisfactorily arranged? 

Is the sequence of the topics appropriate? (Forbes , 

1970:90) . 

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 is 

helpful to assess whether the content is organized in 

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 

the lives of student is meaningful and also more interesting 

to them . This increases motivation towards the content of the 

textbook (Doidge , 1990 : 15) . 

Doidge also explains that the collaborated work of authors of 

the textbook, experts on the subject covered by the textbook 

and experienced teachers could provide for both accurate 

information and appropriate levels of presentation of the 

content . Furthermore, Harrison (1980 : 11) points out that the 

opin ions 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: 

Understandabler convey the purpose of 

each activity and its relationships to 

othersr present practical applications 

that provide students with meaningful 

learning experiences, help teachers to 

improve their understanding mathematics 

and its application . In addition to 

theser it is advisable to assess if the 

textbook has an interdisciplinary 

content, that is, mathematics through 

work in sciences and other disciplines, 

and focus on application, such as, using 

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 students ' own solution procedures . 

Therefore , students should have to know the full pattern that 

enables them to achieve the accurate solution of their work 

(Forbes , 1970 : 101). 

Examples are used to link the e xplanatio n of the mathematical 

c oncepts embedded in the topics of the textbook and the 

exercises that enable students to have clear ideas about the 

content . Examples in the textbook should have the standard 

f o rmat of the exercises . It is not necessary to have only 

simple e xamples , or vague examples (e xamples that d o not 

clarify the concepts or e xamples that mislead the students) , 

because there can be negative effec ts on the students ' 

attitude t owards themselves or the textbook (Fo rbes , 

1970 : 101) . 
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Exercises 

One of the major 

availability of an 

factors in learning mathematics 

appropriate list of e xe rcises . 
-

is the 

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 Edu cat ion , 197 5 ; cited by Pizzini , et al , 

1 992 : 74) . Hence , in order to involve students actively in the 

learning p r ocess 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 upg r ade 

the individual ' s discovery exp er i ence , the nature of the 

exercises in the content section is vital (Forbes , 1981 : 101) . 

He also points out that for effective teaching and learning 

it is necessary that textbooks include varied type of 

questions in the list of exercises . That is , exercise lists 

should be a representation of all the behaviours that are 

expected from students . 

In order for textbooks to be appropriate there should be a 

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

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 questions 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 

impo r tant . 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 exercises that have an influence on the 

applications of mathematics. 

Word problems 

As explained by Verschaffel and De Corte ( 1997 : 69) , word 

problems are an important part of a mathematical program . At 

elementary level , arithmetic word problems are the tools most 

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 the 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 life . 

Otherwise , they tend to dislike mathematics in general 

(Nesher , 1980 ; Van Essen , 1991 ; De Corte , 1992 ; Greer, 1992 ; 

and Mc Leod , 1992 ; ci t ed by Verschaffel , L . and De Co r te , 

1997 : 94). 

Besides textbooks having appropriate and relevant contents , 

the logical sequential order of the topics and the concepts 

within the topics are necessary . 

2.3.2 Sequence in a mathematics textbook 

There are several things to be considered when dealing with 

the sequential order of the subject matter and the concepts 

of the content within one textbook . Forbes (1970 : 95) indicates 

that the sequence of contents in a textbook must take into 

account the teachers ' teaching experience , their training , and 

the particular strategies and tactics they intend to use to 

present the concepts of the content . This presentation is 

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 o f 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 mat hematics . 

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 variety of dimensions . This includes the 

sequence of the concepts within the topics and the logical 

nature of subject matter . 

2.3.2.1 Sequence of concepts within the topics 

Teaching involves the planning of meaningful learning 

experiences , and as cited by Breetike ( 1997: 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 barriers 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 theoret i cal definitions . However , for the 

teachers it might be easier than trying to find examples for 

each abstract 

recalling of 

understanding . 

concept . For the students , it 

knowledge without developing 

is simply a 

mathematical 

With regard to the second principle which underlines that 

every concept should be taught to the students 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 is 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 is 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 

so that learning obstacles can be prevented . 

According to Macnob and Cummine (1986) cited by Breetike 

(1997 : 18) one of the reasons that create difficulties can be 

the students ' prerequisite skills or knowledge . That is , the 

students may not have encountered the foundation of the new 

concepts in their lessons for some time. The authors have also 

suggested three strategies to reduce 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 

subject must be respected and when it may 

be ignored or side-stepped . As a general 

worki ng rule , if the mathemati cs being 

taught does not require a particular 

sequencing of content , then the learning 

programme should be determined by 

consideration of the pupils ' 

receptiveness (Macnab and Cummine , 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) argues that algebra is a language of 

mathematics which can be used to express ideas within 

mathematics itself , or within other disciplines . She also 

explains that in modern mathematics , algebra is a language 

that assists in the understanding 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 if 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 like to assess whether the textbook is 

accessible to the students to gain the required knowledge and 

skill of the above topics. 

2.5 Conclusion 

Finally , I would like to conclude the chapter with a quote on 

textbook analysis of the Curriculum Department , Ministry of 

Education of the State of Eritrea (1997 : 1) , which I believe 

summarizes this chapter . 

The quality of materials provided by the 

textbook is 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 . 

33 

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



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 . 
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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 

The nature of research inquiry and the type of information 

required , influences both the approach the researcher adopts 

and the method of data collection (Bell , 1993 : 6) . 

This research falls within the descriptive primary research 

paradigm . It is descriptive (Gay , 1981:12) , 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 addit i on 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 research has as its aim understanding experience 

as approximately as possible as its participants feel it . 

Qualitative data are collected in the form of words or 

pictures rather than numbers . The kind of data collected in 

qualitative research includes interview transcripts , 

fieldnotes, photographs and others that can convey the actual 

words or act i ons of people (Fraenkel and 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 

3.2 . 1 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 technique , the interview is used as 

a principal means of gathering information having direct 

bearing on research objectives . As Takman cited by Cohen and 

Manion (1989 : 309) describes , it gathers information , "by 

providing access to what is inside a person ' s head" , [it] 

"makes it possible to measure what a person knows (knowledge 

or information) , what a person likes or dislikes (value or 

preferences) , and what a person thinks (attitudes and 

beliefs) ." This is the rationale for using the interview as 

a research technique . 

3.2.2 Advantages and disadvantages of an interview 

It has been pointed out that the direct interaction of the 

interview is the source of both its 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 produce 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 questionnaire . 

• More accurate and honest response can be obtained since 

the interview can explain and clarify the questions. 

• An interviewer can follow up on incomplete or unclear 

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 . 

3 . 2.3 Semi-Structured Interview 

The type of interview that was used in this study was the 

semi - structured interview . The questions were so designed that 

they seek information on the part of interviewer and supply 

information on the part of the interviewee . 

Reason for selecting the semi-structured interview 

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 is 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 course on research methodology , the title 

of the study was selected . Based on the concepts given in the 

course and referring to some literature , the title of the 

study was revised and it focused on teachers ' perceptions of 

the algebra part of a grade ten mathematics textbook . 

A research proposal was submitted to the faculty of education 

at the University of the Western Cape (UWC) after long 

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) off ice wrote a permission letter to the 

concerned Secondary Schools and offices . 

Since there i s no sufficient documents concerning textbooks , 

the only research technique that I have used for this mini ­

thes i s is 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 with my supervisor for a further feedback 

on this interview. 

Based on the given feedback , the interviews were conducted . 

3.4 Method of data collection 

3.4.1 Sampling 

Sampling is the process o f selecting a number o f individuals 

for a study in such a way that the individuals represent a 

larger group from which they were selected (Gay , 19 81: 85). 

Among various types o f 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 th~se are large and are in the capital city , Asmara 

(at Zoba Maekel) . Furthermore , out of 11 , 097 grade ten 

students , 6075 are enrolled in Zoba Maekel (Central Zone) and 

3059 in Zoba Debub (Southern Zone) . Out of 186 grade ten 

sections , 109 are in Zoba Maekel (Central Zone) and 39 are in 

Zoba Debub (Southern Zone) . And out of 168 mathematics 

teachers 93 are in Zoba Maekel (Central Zone) and 38 in Zoba 

Debub (Southern Zone) , Department of General Education , 

Ministry of Education of the State of Eritrea , 2000 : 1) . 

Having all these , I have selected five secondary schools as 

sites o f research . Four secondary schoo ls are from Zoba Maekel 

(Central Zone) , and specif i cally from the seven large 

secondary schools of Asmara . These are : Barka Secondary 

School , Denden Secondary School , Izaak Tewo ldemedhin Secondary 

School and Keih Bahri Secondary School . 

The reas o n 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 is no secondary school in the rural area of 

Eritrea , the fifth secondary school is from Zoba Debub 

(Southern Zone) , and specifically Adi Keih secondary school 

at Adi keih , a place which is considered as a semi - urban area . 

It is located 110 Km ' s South of Asmara . The reason for 

selecting this school is that , before independence in 1990, 

the new secondary school curriculum was implemented in this 

secondary school. Since 1990, there was a discussion about the 

textbook in that school . I was expecting 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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3.4 . 2 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 of the five secondary schools were 

cooperative . They decided on a comfortable place for the 

interviews . These were the director ' s office , laboratory room , 

computer room and head of department ' s o ffice , at Adi - Kieh 

Secondary School and Isaac Tewoldemedhin Secondary school , 

Barka Secondary School , Denden Secondary School and Keih - Bahri 

Secondary School respectively. 

I had a small meeting before the time of interview with the 

grade ten mathematics teachers of each selected schoo ls . This 

helped me to introduce myself and 

• t o 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 conf i dent 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 

In order to have sufficient information about the teachers ' 

perceptions of the textbook , I was interested in interviewing 

all grade ten mathematics teachers in the selected secondary 

schools . All the selected teachers were volunteers except two , 

one in Denden secondary school and the other in Isaak 

Tewoldemedhin secondary school. They were not willing to be 

interviewed . They expressed their unwillingness by repeatedly 

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

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 

(Zone) experience in 

years 

T1 Maekel B.Sc 15 

T2 Maekel B.Sc 11 

T3 Maekel 12+2 27 

T4 Maekel B. Sc 13 

Ts Maekel B.Sc 23 

T5 Maekel B.A 30 

T7 Maekel 12+2 15 

Ta Maekel 12+2 27 

Tg Maekel B. Sc 12 

T lo Maekel B. Sc 10 

T11 Maekel B.A 17 

T 12 Maekel B. Sc 13 

Tu Maekel B. Sc 25 

T14 Maekel 12+2 27 

T 15 De bub 12+3 4 

T 16 De bub B.Sc 16 

Table 3.l:Qualifications and experience of teachers 

N.B.l . T1 - respondent "l", 

T2 - respondent " 2 ", and so on 

2. In the qualification 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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- years taught 

grade ten 

6 

4 

20 

4 

7 

6 

2 

14 

3 

6 

6 

7 

8 

1 
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3.4.3 Conducting the interview 

Once the interview sessions were finalized , the following 

procedures were implemented : 

• 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 of clarification on the part of the 

respondent was answered . 

• I had indicated to the respondent that I intended 

capturing the respondents ' answer through a mini - recorder 

and required the cooperation of the respondents in this 

regard . 

• 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 approximately fifty­

fi ve minutes. 

• 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 

3.5.1 Method of data presentation 

After the interviews were conducted, the interviews were 

transcribed into a note book. The notes were edited . The 

transcribed interviews were translated into English . The notes 

were also then edited . There is a summary of the translated 

notes of each interview . This has been done in order to focus 

on the main questions which I have considered to be the main 

source of information for this study . 

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 t ogether , 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 . 
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CHAPTER FOUR 

DATA PRESENTATION AND DATA ANALYSIS 

4.1 Data presentation 

As wa s 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 have mentioned that the textbook is the 

main source of information in their teaching of algebra in 

grade ten mathematics . 

However , all the respondents use other books 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 , T9 , T12 , T1s and T16 said 

that the textbook is vast and they needed other references to 

summarize the concepts . They also suggested that the textbook 

should serve as reference material and they need other 

summarized materials . 

Respondent Ts suggested that the textbook looks like a 

combination of different mathematics books . He is therefore 

forced to refer to other books which he perceived to be a 

source of the textbook. He wants to confirm whether the 

textbook matches other books or not . He also 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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4.1.2 Teachers' perceptions 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 is 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 Ti , T9 , Ti 2 and Tis have 

specifically explained the relevance of the topics in the 

following way : 

• The first chapter - Relation and Function , is a base for 

all the concepts of the functions in grade ten 

mathematics and also for higher studies. It is 

applicable : 

• in physics to express motion as 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 measurements 

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 chapter - Sequence and Series applies to the 

daily life of the students , for future prediction. The 

concepts are also good for the students to develop their 

mathematical skill . 

• The fourth chapter - exponential and logarithmic function 

has application in different subjects, 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 

53 

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



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 T15 and T16 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 is related to banking . This is vague for the 

students , because students in rural and semi - urban are not 

business - oriented . It is better to relate these concepts to 

agricultural production and to have other appropriate examples 

related to the environment . 

T16 explained that the concept of relation is nothing but 

ordered pairs with meaningful correspondence of objects or 

things . But , in a grade ten mathematics 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 is 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 

54 

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



textbook depend only on numbers and ordered pairs of axes. To 

express it in a plane it is vague for students . There should 

be practical application . For example , the concept of sequence 

and series is 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 : 

• There is a flow of ideas from the concept of rational 

function to exponential and logarithmic function . 

• The three chapters - Rel a ti on and Function , Ra ti anal 

Function , and Exponential and Logarithmic Functions have 

common characteristics , which includes : 

• 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 anal_ysis 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 . 

• The concepts of exponential and logarithmic function are 

applicable in the topic of sequence and series , such as 

in geometric progression . 

Some respondents such as T1 , Ts , T12 and T1 s said that there is 

a gap with regard to the ideas of the topics . 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 , T10 , T1 s and T1 6 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: 

• To start with situational problems will motivate students 

to learn and apply mathematical concepts at the beginning 

of the chapter . 

• Most mathematical concepts are abstract and there is a 

problem to realize and apply the concepts for solving 

real world problems , unless they initially relate to the 

environment. 

• It is 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 theore t ical 

concepts . Their reas ons were the following : 

• Mathematical equations are an aggregati o n of algebraic 

expression . Hence , students should hav e to know an 

algebraic expression before mathematical equations . 

• The graphs and applications of algebraic concept s are 

dependent on the concepts of mathematical equations . That 

i s, without having the concept of mathematical equat ions , 

one cannot draw the graphs of the functions , and even 

cannot apply the mathemat i cal concept i n solving 

situational problems . 

Furthermore , they elabo rated their ideas by knowing 

theoretical concepts and apply i ng them in reality is easier 

f o r students at grade ten level . Students first have to master 

the mathematical formulae , otherwise teaching will not be 

productiv e . Hence students first have t o know the theoretical 

concepts in order to apply the mathematical ideas t o a real 

situation . 

Some respondents such as T5 and T12 said that the sequential 

o rder of the c o ncept of the topics c ou ld differ fr om chapter 

t o chapter . For instance with chapters that have a 

relati o nship wit h tangible objects , it is bet t er t o start with 

a real situatio n . While f o r other chapters , it is diffi c ult 

t o start from the real situation . Fo r e xample in chapter one -

Relati on and Function it is difficult t o start with a real 

situatio n , while in the o ther chapters , such as e x p o nential 

and logarithmic function , and sequence and series -they can be 
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easily related to the environment . Therefore , it is 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 

i s due to the fact that : 

• Students could be able to r elate mathematics to the 

environment . 

• Students could relate mathema tics to other subjects . 

• Students could understand the theoretical concepts of 

mathematics easily . This also can help the students for 

the development of their mathematical skill . 

4.1.5 Teachers' 

(content) 

textbook 

perceptions of the 

of the algebra 

subject matter 

section of the 

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 beyond the capacity of the students . 

Especially the topic of sigma notat i on for a series is 
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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 respondents suggested that in order to have a flow 

of ideas the concept of linear inequalities and quadratic 

inequalities are needed as an introduction in the sub topic 

of rational inequalities . 

Some of the respondents such as , T9 , T12 , and T15 suggested 

that the concepts of simple interest and compound interest are 

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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4.1.6 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 nurnber-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 exponential and logarithmic function has no 

examples for the exercises . This has a drawback on the 

students and teachers since : 

• it creates difficulty for the students when they 

want to work independently of their teachers , 

• students will be totally dependent 

teacher ' s notes and examples , and 

confidence in the subject , and 

on their 

can lack 

• it creates incoherence among the teachers when they 

use their own examples . 

• On page - 24 the examples of inverse of a relation , the 

textbook only refers to the concept of order pairs . They 

61 

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



do not elaborate how to draw the graph of the relations . 

Some of the respondents such as T15 and T16 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 T9 , T10 and T12 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 . For instance , T9 explains the examples to 

be as , 

Mr X ' s salary at the first month is $100, 

in the second month will be $200, in the 

third month will be $300, and so on . What 

will be his sala r y at the end of the 

year? Hence students will have different 

ways to answer the question and it will 

be more relevant to them, and develop 

crea ti vi ty . 

Some respondents such as T2 , Ts , T9 and T12 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 pers onal 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 

exercises in the textbook . They suggested that most of the 

exercises are helpful for the students . 

T5 , T9 , and T12 said that there are exercises that relate to 

the concepts of previous grades . For instance on page - 4 7 , 

exercise number- 1 , items i and j , and on page 314 all the 

exercises , are related to grade eight topics . These help the 

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 

63 

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



number - 5 are related to the concepts of equivalent 

relations (symmetry , reflexivity and transi ti vi ty) . T15 

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 , Ts and T9 said that the 

exercises of exponential function are limited on the graphs 

Y=2x and Y=2-x . It should be extended to the graphs of Y=3x or 

Y=5x . Students could have a general idea about the concept of 

exponent and can generalize for Y=ax . 

Some of the respondents suggested that in some part of the 

topics the exercises are not satisfactorily arranged . Some of 

the exercises are given ahead of the topics in which they are 

expected to be placed . For instance , on page- 47 exercises 

number 4 , 5 and 9 are belonging to the topic of exponential 

function , and e xercise number- 11 is an e xercise of rational 

function , but , they are placed in the first chapter (the topic 

of relation and function) . They comment that if they were 

placed in their proper place they would be more appropriate . 

Some of the respondents such as Ts and T 1s suggested that the 

exercises on page - 261 should be placed at the end of the 

64 

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



chapter . They expressed the view 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 negat i ve attitude toward mathematics . 

Some respondents such as T9 , T15 , 

concept of infinite series on 

applicable. The topic i s about 

and T16 suggested that the 

page- 295 are clear and 

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 felt that the word problem exercises in 

the textbook are the most important ones. This is due to the 

fact that : 

• They are applications of the theoretical concepts of 

algebra . 

• 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 : 
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• 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 , T1s and T16 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 

p l aced 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 . T9 also said , 

the concept of word problems should be 

elaborated by graphical or pictorial 

illustrations. Students would able to 

relate the graphical illustration and the 

theoretical concepts . Hence, they can 

understand the concept easily. 

Based on these findings , the 

developing key themes that are 

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 in 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 empirical data . 

Two themes were identified from the data . The themes thus 

identified is closely linked to key themes in the literature . 

These are : 

A . The relevance of the algebra section 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 concept in algebra . The 

concepts of algebra that are embedded in the textbook have an 

application in different fields of study s uch 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 o f the topics is 

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) . 

The given concepts should be related to the actual situation 

of the students . As some respondents indicate the examples and 

the exercises given in the textbook are not parallel with the 

background and needs of the students . Especially for those 

students in the rural and semi - urban areas of the country , 

the mathematical concept of the topics is vague . The examples 

and exercises in the textbook do not relate to their 

environment(4 . 1.1 , 4.1 , 2 , 4.1.6 , 4 . 1.7 and 4.1.8) . 

The sequence of the concepts embedded in each topic of the 

textbook is seen in relation to the interest of the students . 

That is , 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 opinion which seems to combine the above two 

opinions . Some of the respondents suggested that the sequence 

of the concepts in each chapter differs from chapter to 

chapter . There are topics that can easily relate to the 

students ' environment , such as sequence and series , and 

exponential and logarithmic functions. Otherwise , one cannot 

be forced to start with situational problems in every topic 

of algebra. After grasping the theoretical c oncept 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 is , 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 , 

Funct i ons of several variable , Sigma notation for a Series and 

Harmonic progression during their teaching mathematics . 

Otherwise , classroom interaction will not be effective 

(4 . 1.5) . 

4.2.1.2 The appropriateness of the algebra section of 

the textbook 

The textbook is the main resource material for teaching and 

learning algebra in grade ten mathematics in Eritrean 

Secondary schools . However , it is not accessible to the 

teachers and students . The textbook does not serve all 

students equally . That is , the textbook is 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 1 i ke 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 learning 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 , 4 . 1 . 2 , 4 . 1 . 5 and 4 . 1 . 7) . 

The textbook is insufficient for teaching algebra in grade ten 

mathematics (for Eritrean students) . It does not give clear 

and broader knowledge to the students . It ignores detailed 

explanations , and applicable exercises of some topics such as 

simple interest , relation and function (Cartesian Product) , 

and the graph of exponential function (to have a general 

concept from the form o f the expressio n Y = a x ) . 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 s o 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 grade ten mathematics textbook is 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 

( 4 . 1. 3, 4 . 1. 5 , 4 . 1. 6 and 4 . 1. 7) . 

Textbooks should present basic contents which students can 

understand at their grade level . However , in the algebra 

section of the textbook , there are topics which students 

cannot yet handle . For instance , functions of several 

variable , Sigma notation for a series , and Harmonic 

progression are beyond the capacity of the students (4 . 1 . 5 and 

4 .1. 7) . 

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 is also a need of more examples on the topics of 

rational inequalities , practical examples of sequ-ence and 

series , and graphical illustration of the word problems . And 

they point out that topics such as exponential and logarithmic 

f unction , and infinite series ( i n 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 . Student s develop dependency on their 

teacher 's work . The absence of examples also create 

incoherence among teachers , on havi ng to create their own 

examples (4 . 1 . 1 , 4 . 1 . 3 and 4 . 1 . 6) . 

The second opinion is that the examples in the textbook are 

satisfactory . Some of the respondents suggested that it is not 

necessary to have direct and numerous examples in each chapter 

of the textbook . There should be creativity on the students ' 

side , otherwise mathematics will be content oriented . The 

limited number of examples in some topics will help the 

students to develop their creativity . For instance , the topics 

of exponential and logarithmic function 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 the literature of this mini - thesis , textbooks 

are expected to provide list of questions that help students 

to practice on the exercises of the concept s, 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 

exerci s es on the algebra part in the textbook . Some of the 

exerci s es have forward and backward linkage of mathematical 

concep ts . For i n s tance , on page- 47 exercises number- 1 items 

i and j , and exercises on page 314 are related to grade - 8 

topics , and on p age - 47 number- 8 introduce the students to the 

concept of calculus (4 . 1 . 7) . 

However , there are some inappropriate exercises . For instance 

on page- 5 exercises number 4 and number 5 are related to the 

concept of equivalent relations (symmetry , transitivity and 

reflexivity) . These are beyond the capacity of the students 

(4 . 1 . 1 , 4 . 1 . 2 and 4 . 1 . 7) . 

There is unsatisfactory arrangement of exercises in some parts 

of the algebra part of the textbook . For instance , on page - 47 

(on the topics of relation and function) , exercises 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 functi on (4.1 . 3 and 4 . 1 . 7) . 

There is also the issue of placement of exercises . For 

instance , the exercises on page 261 some respondent s 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 e xercises 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 

tex tbook. These can help the students t o relate mathematical 

concepts to different fields of study and their environment . 

However, some of the problem exercises are not appropriate . 

For example, on page 114 exercises number 19 and number 20 , 

are beyond the capacity of the students (4 . 1.8) . 

There is an inappropriate arrangement and presentation of word 

problem exercises . The word problem e xercises are not related 

to all fields of study , they mostly relate to physics . In 

addition , the word problem exercises o f rational functi o n will 

be productive if they were placed after each concept of the 

sub- topic (4 . 1 . 3, 4.1.5 and 4.1.8) . 

4. 3 Conclusion 

This chapter dealt with the presentatio n and analysis of data 

by the development o f 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 . 

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 literature 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 conclusion 

Upon reflection of 

gratifying to see 

the 

that 

analysis of the 

it is possible 

results , it is 

to identify some 

specific factors that can promote the teaching and learning 

processes through teachers ' perceptions of the algebra section 

of the prescribed Eritrean grade ten mathematics textbook . By 

improving the identified factors , it is 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 presentations within the textbook . Education for 

77 

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



~ t , , .. ' .. 

I ...f .. 
< • 

) 

)' 

/ 

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 l i ves 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 is perhaps , the 

emphasis given by the syllabus writers to skills and 

processes that gives each sy l labus its distinct flavour 

(Parkinson , 1994 : 8). However , Tranver , et al (1997 : 51) 

indicate that teachers make a decision on selecting what 

mathematical content is to be learned at a certain level , and 

they also make important decisions on selecting mathematical 

facts and procedures . They also explain that teachers differ 

in their approach to the teaching of content 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 o f 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 views 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 other side , some respondents believe 

that it is not necessary for every topic to have numerous and 

straight forward examples of the concepts and the 

corresponding exercises . They argue that students should 

develop creative abilities through their mathematical lessons , 

otherwise mathematics will remain content-oriented . The 

mathematical concepts and exercises should not be limited to 

the specified topics. There should be backward 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 vital in the development of 

resource materials . Harrison ( 198 0 : 11) points out that a 

number of studies have indicated that even though teachers 
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differ in their assessment of the suitability of a particular 

textbook , their judgements are reliable and consistent if 

pooled . Secondar y school mathematics teachers have aims for 

their mathematics teaching : To provide tools and skills 

necessary for use in the rear world , everyday life and other 

subjects , and t o develop creative ability of the students . 

From the analys i s of the study , all the respondents suggested 

that the concep ts of the content in the mathematics textbook 

must have a rel a tionsh i p with the students ' environment and 

with different f i elds 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 

top i cs that are not fit for the students of grade ten in the 

Eritrean secondary curriculum . In addition , all the 

respondents prefer to have a more practical application of 

mathematical contents of the textbook which relate to the 

theoretical concepts . 

This study has found that the respondents have common opinions 

and problems on the contents and their presentations 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 in the topics of algebra are not related to the 

environment of all students who use the tex tboo k . In addition, 

it is pointed out that not all the contents and their 

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 is 

unsatisfactory arrangement of the algebra t opics in the 

textbook . 

From the above , one can conclude that: 

• There are irrelevant and inappropriate topics in the 

algebra section of the prescribed Eritrean grade ten 

mathematics textbook. 

• The sequential order of the topics is no t satisfactory. 

• The examples , exercises and word problems (practical 

exercises) are not sufficient and no t satisfactorily 

arranged . 

Hence, the textbook is not accessible t o 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 , 

s ome 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 

re commendations concerning the themes are : 

• the algebra section of the textbook 

• the authors of a textbook in Eritrean education 

5.2.1 Recommendations for the algebra section of the 

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 appropriate 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 students , and to different fields of 

study . 

• the topics of functions of several variables , harmonic 

progression and sigma notation for a series are excluded 

from the curriculum . 

• the topic of polynomial functions is 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 

83 

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



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 with Eritrean secondary school 

mathematics teachers. For instance , Gray worked with a 

group of teachers , in a project which its main principle 

was to develop curriculum materials to support teaching 

of science to grade eight students (Gray , 1997 : 402) . 

Therefore , I suggest to consult 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 focussed on the investigation of teachers ' 

perceptions of the algebra section of the prescribed Eritrean 

grade ten mathematics textbook , particularly the relevance and 

appropriateness of the topics to the students . 

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 is , 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) argue , 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 th~ 

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 . 
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A TRANSLATED TRANSCRIPTION 

Interview with T1 

T1 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 

I : How many years of teaching experience do you have? 

R: I have taught for fifteen years . 

I : For how many years have you taught mathematics? 

R: All my experience are on teaching mathematics . I have 

taught for fifteen years . 

I : How many years have you taught grade ten? 

R: I have taught grade ten for six years . 

I : What problems do you face when you teach grade ten 

mathematics? 

R: Since the students have base in previous grades , to 

teach grade ten mathemat i cs 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. 

I : What resources do you use in teaching grade ten 

mathematics? 

R: I use the textbook as wel~ as reference books as 

resources. 

I: How often do you use the textbook? 

R: The textbook is our standard resource and I always use 

the textbook . 

I: For example, when you teach algebra of grade ten 

mathematics what other resource do you use? 

R: 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. 

I: Why do you use other additional materials for teaching 

algebra? 

R: I use additional books for further clarification of the 

concepts and if necessary to add other related concepts 

to the content of the textbook . Mostly from the 

textbook, I teach the basic concepts such as theorems 

and definitions , and some basic examples . In order to 

reduce students' dependency on their teachers, I let 

the students to do most of the exercises by themselves . 

I : For example in chapter one which are the basic o nes and 

which are not? 

R: I don't mean that there are contents in t he 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 c oncepts 

easily. 
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I : 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? 

R: 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 

this , I can say that the topics are relevant. 

I : For example , chapter one what is its relevance? 

R: Chapter one is about relation and function . Function is 

a core of algebra in grade ten and for mathematical 

application in other subjects . For example , in physics 

the motion concept as a function of time it needs the 

theoretical concept of relation and function , in 

chemistry to express the relationship 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 . 

I : Does the topic treat all these you have explained in a 

practical manner? 

R: 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 . 

I : In this t e xtbook , 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? 

R: The concept of relation and function to be first and 

followed by rational function is good . In other words , 

after discussing the concept of function and their 

graphs it will be easy to understand the concept of 

rational function and their graphs . They have coherent 

concepts . However , it would be better if we teach the 

chapter of exponential and logarithmic function before 

the chapter of sequence and series . This is due to 

three reasons . Firstly , the concept of sequence and 

series is 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 , irf describing the domain and range of the 
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functions , in the construction of the graphs , 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 file 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 . 

I : Do you teach according to the sequence in the textbook? 

R: Yes 

I : Why? 

R: 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 covered in one scholastic 

year, in this school we agreed to postponed the chapter 

of exponential and logarithmic function to grade 

eleven . 

I : Doesn ' t it create a problem when you teach sequence and 

series before exponential and logarithmic function? 

R: It creates , but simply we agreed to follow the sequence 

of the textbook . We had a lot of discussion 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 . 

I: How is the sequential order of the sub-topics within 

the topics? 

R: In my opinion it is good . 

I : If we see the textbook the sequence withln 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 ? 

R: 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 students to understand the 

mathematical concept . It is better to start from a real 

problem to develop mathematical e xpressio n and then to 

apply in a more practical ways . Since most mathematical 

expressions are abstract to start with theoretical 

concept and to develop mathematical application is 

difficult . It becomes difficult in applying and solving 

real world problems. 

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

R: 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 t opic. 

I : For instance , in chapter one and chapter two what 

motivating problems do you use? 

108 

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



R: In chapter one, 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 . 

I : If we see chapter one, chapter two , and chapter six , 

they have different way of presentation. Is there a 

problem during your teaching process? 

R: 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 , and the topic clarifies the 

increasing and decreasing characteristics of the 

functions . It is also easy to understand the 

application of the functions through the graphs . 

I: How do you see the mathematical content of the topics? 

Is it appropriate to the students? 

R: Some of the mathematical contents is difficult . In my 

opinion I think there was an ambition 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 . 

I : How can you prepare in an easy way , so that students 

can understand? 
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R: 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 def i ning 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 develop their mathematical 

knowledge . 

I: For example , in chapter one what is the draw back if 

there is more exercises? 

R: Almost all the exercises are similar . If there are more 

exercises the volume of the book is enlarged . To do all 

the exercises there will be shortage of time . Otherwise 

there is no problem with the exercises . 

I : Let us see on page 298(sigma notation for a series) , 

what do you say about this topic? Is it compatible? 

R: As I have told you before , there was an ambition o n 

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 

110 

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



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 . 

I: Then what do you think is the solution? 

R: In my opinion I would like the sub topic to be 

excluded, and I always exclude during my teaching. 

I: Is there other concept that is incompatible in the 

algebra section of the textbook? 

R: The main problem is the volume of the book . It is 

difficult to cover in one scholastic year. 

I: 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? 

R: The concept of rational inequality is difficult . 

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

of solution requires students ' background . 

I : Background of what? 

R: To get clear understanding of rational inequalities 

they should have an understanding of quadratic 

inequalities . For example , students must know 

( x+2) ( x - 2) >0 , before learning ( x+2) I ( x - 2) >0 . 

Most students wants to solve the question of rational 

inequalities by sign chart method 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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I : What about the topic of harmon i c progression , on page 

295? 

R: 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 i s in the textbook. There is also 

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 . 

a 

I : How do you see the examples in the textbook? Are they 

satisfactory? 

R: They are good and satisfactor y . 

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

R: As we have discussed before there are topics that have 

no examples after defining the basic concepts and 

stating the theorems. When , there is no example , we 

select examples from the exercises , and this creates 

incoherent among ourselves . 

I : What about the examples on page 49? 

R: Here , besides the difficulty of the concept of 

function , the concept of composition of function is 

more difficult. If we see example three , the graphical 

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 . 

I : Is there any other alternative way to make the concept 

clear and easily understood? 

R: Now I can ' t suggest the alterative way , but th~re might 
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be another way. 

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

R: 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 di f ferent examples can lead 

the students to confusion . 

I : How do you see the exercises that are in the algebra 

section of the textbook? 

R: There are many good exercises that are selected from 

different books . 

I : Let us see the exercises on page 4? How do you see 

them? 

R: Here , especially exercise number 4 and number 5 are 

difficult. They are vague . There is no given 

mathematical concept or examples which are related to 

these exercises . 

I : What do you think the solution in order for students to 

have clear understanding about these exercises? 

R: There should be an inclusion of the concepts of : 

transitivity , symmetry and reflex . These concepts are 

missed from the chapter . 

I : How do you see the exercises on page 47? 

R: 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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I : 

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>O ; f (x) = 2x+l and g(x) 

find .J(f + g)(x) - .J g(x) . 

i f the domain is not given what will be the result? 

R: This will lead us to the concept of absolute value , 

hence there should be a topic that explains the concept 

of absolute value . 

I : How do you see the exercises on page 308? 

R: These exercises are beyond the capacity of students . 

Especially questions number 4 and number 6 are advanced 

course questions . The concept is complex at this level . 

In my opinion it is better to exclude from the 

curriculum. 

I : How do you see the exercises on page 314? 

R: All the questions are good and they are compatible. 

But , there is a mathematical incorrectness . Especially 

in exercises number 7 , there are incorrect questions . 

Now I am not in a position to identify them , I will 

tell you latter after I check them . 

I : How do you evaluate the exercises of question number 3 

and 4? 

R: 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 
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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 

functi ons , and question number 11 belongs to rational 

function . If they were in their proper places i t would 

have been easy for students t o cope the concepts and 

the exercises would be productive . 

I: How do you evaluate the word problems on the algebra 

section of the textbook? 

R: 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 examples that are stated to introduce 

to the problems . 

I: What do you think the way that problems can be made 

compatible? 

R: Well , now I can ' t say s omething about it , but I will 

think and I will tell you latter. 

I: We have discussed a lot about the algebra section of 

grade ten mathematics textbook , from your experience 

how can the textbook be accessible to the students? 

R: 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 t he theoretical concepts of 

the topics . 

I : What other comments do you have? 

R: I don ' t have other comments , excuse me I do have a 

class . If I get any addit i onal comment I will inform 

you . 

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

R: Ok . 
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SUMMARY OF THE TRANSCRIPTION 

Background of T1 

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 that even though the students in grade 

ten have base in their previous grades since the 

mathematical concepts of the contents are advanced and have 

depth than before , for the first three weeks there are some 

problems with the students following 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 section of the textbook the topics are: 

- Relation and function, 

- Rational function, 

- Sequence and Series, and 

- 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 function. 

How do you see it? 

The respondent is not happy with the sequence of the topics . 

He suggested that the topic 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 : 

• 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 graph s , and 

• in construction the graphs . 

5. Response 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 . 

to start from the real situation make mathematical 

concepts more relevant right at the beginning , and 

also becomes the base for further applications . 

6. Response for question number - 6 . 

How do you see the mathematical content 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 theory as a back ground, but there 

is no topic that discussed the concepts of a set 

in a secondary curriculum . In addition , in order 

to have a flow of ideas , the concepts of quadratic 

inequalities are needed as an introduction in the 

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 examp les 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 exponenti a l 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 s tudents to confusion . 

8. Response for question number - 8. 

How do you see the exercises on the topics? Are they 

sufficient and satisfactorily arranged? 

The respondent witnessed that there are sufficient exercises 

in each topic of the textbook . However , in some part of the 

topics they are not satisfactorily arranged. 

• 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-1 1 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 exercises beyond the capacity of 

the students , such as the exercises of sigma 

notation for a series . On page 308 exercises 

number 11 - 20 , all are proofs and demand to show 

the relationship between the properties . On page 

293 , exercises number 4 and 6 are also beyond the 

capacity of students . 

9. Response for question number - 9. 

I: 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 f i elds 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 diseased 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 suggests that : 

• 

• 

• 

textbooks should motivate students by starting the 

topics from the real situational concepts . 

after stating theorems and definitions 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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