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ABSTRACT
The main purpose of conducting this study was to analyze the professional

competencies of secondary school mathematics teachers in KP and to design a

model for future. To conduct this study, mixed method research design was used

which is also called Qualitative-Quantitative method. The target population for this

study was all the secondary school mathematics teachers of KP in public sector

including male and female. Keeping in view the time constraints, the researcher

selected seven districts to carry out the research. All the 692 Higher secondary and

secondary schools (Male & Female) of seven districts & 1427 secondary school

mathematics teachers (male and female) of Govt. schools constituted the target

population. Out of them, 143 schools (male & female) were taken as the sample

with the use of random number table by employing proportion allocation technique

for this research study. By using multistage stratified sampling technique, out of

total 1427 mathematics teachers, 355 mathematics teachers were selected as

sample of the study. A survey type questionnaire was prepared in terms of the

research problems and the hypotheses of the study. Data was collected from the

secondary school mathematics teachers. A questionnaire was developed for

conducting focus group interviews. In order to judge the validity of the

questionnaires, they were discussed and handed over for review with the experts of

item development. These questionnaires were also pilot tested. Cronbach’s alpha

was used for reliability testing. The total values of Cronbach’s alpha ranged from

0.710 to 0.912. The researcher delivered the questionnaires to the secondary school

mathematics teachers personally. Focus group interviews were also conducted in

three districts Abbottabad, Haripur and Peshawar. All the quantitative data

collected was tabulated and Chi-square (χ2) test was applied to find the

significance of difference. The findings revealed that majority of the teachers was

competent in content knowledge as well as pedagogical knowledge. The findings

also showed that equal opportunities were not provided to all the teachers to

participate into professional development courses arranged from time to time.

Conclusions drawn reveal that a significant portion of teachers is not competent in

some areas of content knowledge and pedagogical knowledge of mathematics.

From the responses of the mathematics teachers and findings, a model was

prepared for the preparation of competent mathematics teachers.
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CHAPTER 1

INTRODUCTION

Teachers’ importance in modern era has acquired new dimensions. They not

only have to deliver subject matter to the students but also assist them in use of

cognition for enhancing the abilities and talents with which they are born. If we

are committed to bring about really a productive change, to raise the standards of

education and develop students’ achievement level, it is imperative to recruit

teachers who not only have the subject matter proficiency, but also have required a

positive attitude towards education and children. Teachers are the builders of our

new generation. Unless the most dedicated, hard working and trained teachers are

employed in our educational institutions, good citizens cannot be produced for

tomorrow. This in turn depends on the effectiveness with which they have been

taught by their own teachers in the classrooms (Bruckmaier, Krauss, Blum, &

Leiss, 2016)

The success of any educational system depends upon professionally trained

teachers. We cannot replace the teachers with any other type of instructional

material. It has been well said that the teacher of a school are always batter than

the system of education, teacher is the basic factor for its success. A teacher is

more than what is commonly talked about him. His professional duties are multi

dimensional. He/ she helps students to learn things (Anderson, 2004). The

teaching importance is vital element in enhancing acquisition of knowledge in the

school.

If mathematical thinking is considered in broad sense with respect to the

different aspects of the society in which we are living, we find different points of
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views. First those people who consider mathematics as an objective, a concrete

body of knowledge and methodology of teaching mathematics as a static tool.

Second are the people of the society who consider the content of mathematics and

instructional methodology as flexible and continues process of revision.

Teacher is the major source of effective instruction of mathematics in the class

room. A teacher who is fully prepared, well presenter and equipped with necessary

AV-Aids can bring the effective changes in the curriculum and pedagogy of

mathematics. The teacher should have enough confidence to apply different

instructional strategies and test them comprehensively. As the students often shy

away from mathematics, so it is necessary for the teacher to adopt different

strategies to motivate them and create interest in them. It is seen often that many

mathematics teachers are not enough confident while teaching certain

mathematics concepts in the class room. They can make use of technology in the

class room (Mitchell & Jolley, 2013). In a recently published report from the

E&SE Department of Massachutes Department (2009), it is found that the quality

of teacher factor plays an important role in the achievement rate of the students in

different disciplines. Also being well up in subject knowledge is essential for

effective learning.

Education is the process of handling life situations. It builds up the character

of individuals, develops ones personality and makes one intelligent, rational and

responsible. In twenty first century many cultures and civilizations have emerged

due to development in industry, globalization and disintegration in the family

system of the people. It is the stress and strain. Mathematics is considered as a tool

to develop the intellectual abilities, tolerance and knowing the people problems

(Anderson, 2004). The foremost duty of mathematics teachers must be preparing



3

the new generation to grasp and challenge the realities of globalization. Therefore

responsibilities of the teachers have increased in this regard to build the character

of the learners. Hence teachers’ role in this situation becomes more effective for

the improvement of the society. This view about mathematics knowledge with

the social practices of mathematics and having a strong content knowledge is

crucial to effective teaching.

To keep the ideal standards for the learning of science and math in the state the

members of the Department of Massachutes Department (2009) suggest that, “It

requires a depth of content knowledge, conceptual understanding, and facility with

core skills that exceeds the level of many current elementary and middle school

teachers" (p:2). They are also of the view that development of professional skills of

teaching faculties of all the areas is also important especially for those who are not

initially trained. To bring the desired changes in the mathematics curriculum, teachers’

professional development is also required for the effectiveness of class room

instruction. The results of some studies explore that reorientation workshop of the

teachers for four weeks can professionally build up the subject knowledge of the

participants, instructional skills, and application of modern tools of instructional

technology in the classroom. Outcomes of these research studies reveal that much

improvement has been observed in the teachers’ instructional skills, content

knowledge and healthy classroom environment is developed (Olatunde, 2009).

In any educational system, the quality of education plays an important role.

Students’ performance on any type of test gives the measure of the quality of

education, what is the learning rate of the students in the classroom and how they

achieve it. In this regard so many research studies have been made to find the

quality of education and how it can be improved. In their study, Gutiérrez and
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Boero, (2006) give importance to the content knowledge of textbooks rather than

the professional development of the teachers. But in some recent research studies,

the teachers’ professional competence is termed as the only factor which

influences the quality of education.

In his research study, Tecla (2007)examined many factors influencing the

learners performance in the classroom e.g. domestic environment, students

individual differences, community response etc. It was found that the teacher was

the only variable that affected the most. The achievement of students only depends

upon the professional competence of the teachers especially at elementary level

where the students mind is blank and their learning speed is quick. It means that

professional development of primary teachers must be refreshed at regular

intervals particularly in rural areas. The regular reorientation of teachers

professional skills improves the quality of education in our schools. If the quality

of the curriculum to be instructed exists, then the professional development of the

teaching staff becomes easy task. A research study carried in Mozambique

explores that upper primary teachers are very rarely trained or refreshed as

indicated by Santagata (2011) in his study. The same situation prevails in Pakistan

too.

In professional development teacher work is characterized to enhance student

achievement, evaluation and reporting of students performance and involving

students in effective learning. Words competency standards mean “a combination

of attributes underlying some aspect of successful professional performance”

(Coladarci, 2002, p.9). In fact competency standards refer to the implementation

of the learned professional approaches and requisite skills in the classroom.

Teachers also observe professional values. Every competency standard is

characterized by the teacher to achieve specific objectives in particular dimension.

Students performance is closely linked with the professional competence of the
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mathematics teachers and a direct variation occurs between students achievement

and the quality of professional competence. "Competence in education" has two

different meanings. One is the intellectual behavior of the teachers which he

behaves in the classroom and the other is the professional skills and attitudes

achieved by instructors to handle different sorts of situations which he faces in the

classroom (Blum, Drueke, Hartung, & Koeller, 2006).

According to Wood (2005) from operational point of view the professional

competence involves subject knowledge, professional skills, behavior,

meta-cognition, planning, pre determined intentions and proper decision making.

Wood (2005) states the general concept of professional development as “An

individual’s cognitive structures contain considerable theoretical and practical

knowledge. This knowledge can be made available to the outside world by way of

reproductive skills (i.e. speech, writing, pointing, etc.), or can become supportive

to skills and the associated skilled behavior” (p: 23).

Fig: 1.1 Conceptual Frameworks of Teachers Competencies

Source :(Richardson 1996, Thompson et al., 1992)

Through a survey conducted in Greece, the qualifications which are necessary

for the effective professionalism of teachers are summed up regarding the

Teachers Competencies

Cognitive abilities(Professional
Professional Attitudes & Beliefs

Content Knowledge Pedagogical Knowledge Beliefs about Mathematics Professional motivation
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pedagogical knowledge and subject knowledge of the teachers. All the secondary

school teachers of all the subjects participated in this survey. This survey

contained the following questions like:

(a) What qualifications and attitudes should a professional teacher have?

(b) Describe the professional skills and content knowledge essential for effective

teaching?

(c) Do all the secondary school teachers utilize their training experience to

improve their instruction?

The qualifications and skills necessary for effecting teaching have been the issue

since 1920. The results of the modern studies show that the teachers’ professional skills

and knowledge are related to their personality. Attitudes and learned subject knowledge. A

good professional teacher contains a variety of qualifications and traits e.g personality,

behavior and beliefs about effective teaching. Teacher’s professional competence is

judged by his personality traits which can be developed and furnished by pre-service

training and continuous education (Weinert, 2001)). Similarly findings of the studies

reveal that attitudes such as flexibility in students appearance, their sense of humor,

straightforwardness, to be patient, enthusiastic, creative, carer and having interest in

curricular as well as co-curricular activities are closely related to teacher,s attitudes and

beliefs.

In Pakistan often the students complain about their learning in Mathematics at

secondary level. The results of the Board exams also endorse this complain. The

major factor which influences the performance of secondary school Mathematics

students is the lack of professional competent mathematics teachers. For bridging

this deficiency, there is need to explore ways and means which are helpful in

preparing competent Mathematics teachers at secondary school level in Khyber

Pakhtunkhwa and how their professional competency may be developed for
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enhancing the performance of students at secondary school level.

Furthermore there is a very rare research work in this field pertaining to

mathematics in our country. Availability of competent mathematics teachers in our

schools has remained a problem since long especially in Khyber Pakhtunkhwa.

1.1 Statement of the Problem

Parents and teachers are often conscious about students achievement in

mathematics at secondary level. The previous results of the Secondary level Board

Exams also endorse students’ unsatisfactory performance in mathematics as well.

The weak performance of the students is due to many factors such as shortage of

qualified and trained mathematics teachers, overcrowded classes, socioeconomic

problems of students, individual differences, unsatisfactory primary education etc.

Due to the lack of content and pedagogical knowledge of mathematics teachers,

students’ learning is badly affected. There is a weakness too on the part of

teachers’ pre-service and in-service training, for which they cannot make concepts

clear to the students. One reason for this may be a small piece of research work

too in the field of teachers professional development for effective instruction of

mathematics (Turner & Rowland, 2011).

Therefore this study was conducted to analyze the professional competencies

of secondary school mathematics teachers and in light of the responses received

on survey questionnaire and outcomes of the focus group interviews; a model was

developed to prepare professional mathematics teachers for future to cope with the

modern classroom setting.

1.2 Objectives of the Study

The following objectives were set for this research study:

1. To explore the content knowledge of mathematics teachers at secondary school
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level.

2. To explore professional competencies (content knowledge, pedagogical

knowledge, attitudes & beliefs, classroom practices) of mathematics teachers

taught during their pre-service training.

3. To examine the professional support provided to mathematics teachers to

develop their professional competencies at secondary level.

4. To examine the pedagogical knowledge of secondary school mathematics

teachers.

5. To explore the class room practices of secondary school mathematics

teachers.

6. To examine attitudes and beliefs of secondary school mathematics teachers

towards mathematics instruction.

7. To develop a model for preparing professionally competent mathematics

teachers at secondary school level.

1.3 Research Questions

To conduct this research study, the following questions were examined.

1. To what extent mathematics teachers have content knowledge for effective

mathematics teaching?

2(a). To what extent mathematics teachers are taught sufficient content knowledge of

secondary level in their pre-service training.

2(b). To what extent secondary school mathematics teachers are taught pedagogical

knowledge in their pre-service training?

3(a). What professional support is given to mathematics teachers in terms of refresher

courses regarding the changes made in curriculum during their service at secondary

level?

3(b). How the pedagogical skills of mathematics teachers are developed through in
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service training or refresher courses?

4. What is the level of pedagogical knowledge of mathematics teachers for successful

instruction?

5(a). How do mathematics teachers apply their content knowledge effectively in their

classroom instruction?

5(b). How do mathematics teachers apply their pedagogical knowledge effectively in their

classroom instruction?

6. What are the attitudes and beliefs of mathematics teachers about mathematics

instruction ?

7. How professional mathematics teachers may be prepared for effective teaching?

1.4 Significance of the Study

Exploring professional competencies of mathematics teachers may lead to

their training and retraining for better performance of students. Findings of this

study may be helpful in development of pedagogical skills as well as content skills

of mathematics teachers at secondary school level. From the results of this study,

the attitudes, beliefs and personality traits of the mathematics teachers may be

improved for effective teaching of mathematics in secondary schools in Khyber

Pakhtunkhwa.

Findings of this study can also give a strong basis for raising up the standard of

secondary school mathematics teachers in our educational institutions and

overcoming the shortfalls too. The findings of this study may also be fruitful for

the institutions of teachers training such as PITE, RITE etc. for mathematics

teachers of secondary schools. This might also help for better professional

competence of mathematics teachers. Consequently it may lead to improvement in

teachers as well as students performance. The developed model may be used in

teacher training institutions like PITE, DCTE etc. for the professional
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development of secondary level mathematics teachers.

1.5 Delimitation of the Study

Following delimitations were made while conducting this study.

1. This study was only delimited to the secondary school mathematics teachers

of the province of Khyber Pakhtunkhwa in public sector.

2. Due to the availability of limited time and resources, the study was delimited

to only seven districts of KP for the convenience of data collection.

3. Teachers’ professional competencies were delimited to the content

knowledge, pedagogical knowledge, classroom practices and attitudes &

beliefs of mathematics teachers.

1.6 Definitions of Terms

For clarification of some topics following definitions were used in this study.

Professional Competencies: Professional competencies are skills, knowledge and

attributes that are specifically valued by the professional associations,

organizations and bodies connected to teachers’ future career (Vanes, 2011).

Pedagogical knowledge and skills: Pedagogical knowledge refers to the

specialized knowledge of teachers for creating effective teaching and learning

environments for all students (Byer, 2007: 311, Conczi et al., 1990, Oser et al.,

2006: 1-7).

Content knowledge: Content knowledge generally refers to the facts, concepts,

theories, and principles that are taught and learned in specific academic courses,

rather than to related skills—such as reading, writing, or researching—that

students also learn in school.

Pedagogical content knowledge: According to Shulman, 1986, Pedagogical content

knowledge is a type of knowledge that is unique to teachers, and is based on the
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manner in which teachers relate their pedagogical knowledge (what they know

about teaching) to their subject matter knowledge (what they know about what

they teach).

Ball and Bass, (2008) define it as, Pedagogical content knowledge is a special

form of knowledge that bundles mathematical knowledge with knowledge of

learners, learning, and pedagogy.

In-service Training: According to Guskey (2004), In-service training is a

professional and personal educational activity for teachers to improve their

efficiency, ability, knowledge and motivation in their professional work. The

primary purpose of in-service training is to enable teachers to acquire new

understanding and instructional skills.

Pre-service training: Pre-service teacher education is the education and training

provided to student teachers before they have undertaken any teaching.

Pre-service” refers to activities which take place before a person takes up a job

which requires specific training, i.e. before a person 'enters service'.

(Smith, Esch, Hayes, & Plumley, 2016).
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CHAPTER 2

REVIEWOF LITERATURE
The professional development of teachers has positive impact on the

development and progress of nations. Hence the training of teachers has great

value for the performance of the teachers. Attitudes and beliefs of mathematics

teachers also play an important role for the development of their professional

competencies and the learning of students. This chapter consists of required

professional competencies of mathematics teachers including their necessary

pedagogical knowledge, subject knowledge, components of their pre-service and

in-service training, their classroom practices and their attitudes and beliefs

regarding mathematics teaching.

In this regard, some research work has been done on the teachers

professional development (Rowland & Ruthven, 2011; Ball, 2000; Llinares &

Sanchez, 2003). In other research studies, many other approaches like

learner-centered, content-centered or class-room based are related to the

achievement of students (Klein, 2008). Lipowsky (2004) explains the different

aspects which help the teachers to keep balance between the knowledge and

practice. Actually professional development gives birth to the knowledge and

hence the performance of students and teachers is developed. But the teachers’

professional training and their output are two separate problems. Many research

studies are conducted to find their relation. In this context a research study is

conducted by Erickson (2011) in which he explores the difficulties faced by him in

actual practice and the training he received at University. In some other researches

the researches also describe the other factors which effect the performance of the

teachers such as problem solving, meanings of the different concepts involved,
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and clarification of the difference between problem and exercise.

Hence the researchers also discuss about the subordinate professional

competencies such as problem solving and competencies related to the contents

e.g. Cultural and practical aspects connected to the training of mathematics

teachers, mathematical teaching strategies like modeling, learning styles and

psychological methods. (Cohen, Manion & Morrison,2007). According to Borko

(2004) students give much preference to the algorithms instead of understanding

concepts. It gives the difference between the professional knowledge of

mathematics teachers and the actual practice carried in the class room. Brouwer

(2005) defines the professional knowledge as the knowledge which is related to

the professional activities of the teacher. This knowledge contains not only the

training of subject knowledge but also to apply this knowledge in a particular way.

Due to many reforms made in educational field the work of teachers and the

trainers have become difficult. Now the teacher has to face the reforms and

prepare himself according to the requirements of these reforms. The Chilean

government is trying hard to bring changes in the current educational system. In

the field of teaching in secondary schools, reforms have been made to improve

teaching practices in the classrooms. This made the Chilean government to assess

the professional development of the current mathematics teachers. Main theme of

the evaluation was to determine the criteria for achieving goals of the reforms. It

also considers the mathematical contents and contexts of instruction. Also

teaching approaches and evaluation techniques adopted by mathematics teachers

were focused.

2.1 Professional Competencies of Teachers

Professional competencies are defined as the skills which are learned and
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applied effectively in the classroom. Basically competencies have close relation

with the quality of education, because the basic purpose is to make improvement

in standard of instruction. Evaluation of competencies involves subject knowledge,

professional knowledge and beliefs etc. (Oser, 2006).

General competencies are defined as under:

 Skill to innovate, find out and produce during the process of teaching and

learning of mathematics contents.

 Ability to promote constructive environment for development of

mathematics achievement in learning.

 Ability to counter socio-cultural variety during the mathematics teaching

context.

 The capacity to have a team work in professional development

 Ability to self-criticize their role as a instructor and as teacher of mathematics

 Ability to utilize knowledge of mathematics effectively

 Skill to adjust, renew and plan being a successful mathematics teacher.

 Capability to encourage and foster decent progress in attitude of students.

As regards special competencies they are given below:

 Ability to sketch instructive mathematics related activities.

 Skill to confront syllabus, procedural and demands of modern technology.

 Ability to apply different instructional strategies

 Skill to comprehend, classify and apply mathematics learning theories

These professional competencies are inter related here in respect of mathematics

content knowledge, any practical experience connected to teaching and learning

process of mathematics and surrounding effective evaluation. These competencies
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are closely related in terms of the content knowledge and the didactic knowledge

how to be evolutionary concerning compliance (Mitchell & Jolley, 2013).

The relation of structures and the mode they attach and make connection with

each other, permit the secondary mathematics teachers to carry out instructional

activities where he can reveal that proficiency. The only thing that appeals the

interaction between the teacher and the students is the events demonstrated by the

facilitator believe a quality formation (a conception of a subjective nature that

depends upon our defining and accepting quality). Here the various features of the

teachers professional competence are outlined having relation with the other

didactic dimensions.

Relevance: The objectives which the teacher desires to attain

Efficiency: To use the available resources to clear students’ concepts

Affectivity: Coordination among the instructional plans and the learning

achievements attained within the perspective of teaching.

Efficacy: correspondence between the learning outcomes got in mathematics

teaching and the choice, organization and distribution of resources.

Processes: relationship between the performance of the mathematics teacher and

the results obtained.

Many research studies highlight the features of teachers’ instruction in the

classroom. These studies show that teachers make use of the situation keeping in

view the interest of learners' achievement. Findings of this research study revealed

that professional development moves ahead by constant commitment in practical

shape. It responds to the challenges involved in the form of learning which

describes one's ability. These research studies give a lot research material on such

researches, including content knowledge of secondary school mathematics
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teachers (Cohen, Manion, & Morrison, 2007), also the impact of teachers attitudes

and beliefs on teaching (e.g., Darling-Hammond & Baratz-Snowden, (2005),

Schoenfeld, 2011; Turner & Rowland, 2011; Shulman, 1987; Terhart, 2000) and

effect on students' behaviors and values. Results of these research studies are in

line with the results of "Third International Mathematics and Science Study''

concerning instruction to middle classes which describes that, “Attitudes and

beliefs of the teachers had a deep association with the teachers’ preparation of

content knowledge (Mitchell & Jolley, 2013). Researchers belonging to India

confirmed competence regarding multicultural. Outcomes of some researches

from Indian authors reveal that the achievement of the students is linked with the

inculcation of the strong mathematical background of students' concepts. Some

customs of culture are common in the instructional work of teachers interrelate to

the content and pedagogical knowledge, and is related to teaching perspective to

control student achievement. Most of the research authors such as (Brouwer, 2005)

propose multicultural education for teachers in context of the altering ethnic

symphony of United States of America (Blömeke, Gustafsson, & Shavelson, 2015)

in their research describe that there is a lack of academic basis in the field of

teacher education research, that is the major hurdle in developing a useful research

instrument and makes hard to build a connection among different studies (p: 65).

As a result of these research studies a much improvement is seen in the didactic

work of the teachers. The findings of two research studies were very encouraging

in the perspective of teaching of mathematics at secondary level. One was carried

from the "Michigan State University" in perspective of "Mathematics Teaching in

the 21st century (see e.g. Blömeke, Suhl, Kaiser, & Döhrmann, 2012))”, other

concept was carried on the topic of “Learning mathematics for teaching” (LMT;
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see e.g. (Delaney, Ball, Hill, Schilling & Zopf, 2008; Hill, Ball, & Schilling,

2008)”. These researches have made the work of future researches easier.

Also the findings of the other researches provide the level to which the

teacher knowledge can be developed. They also explore the strengths and

weaknesses in this context. Many efforts have been made in this regard to

minimize the research gap in the field of professional development since early

1990s. Many research studies are available in the context of secondary level

mathematics teachers’ knowledge of in-service and pre-service training (Leung,

& Park, 2002; Ma, 1999; Byers, 2007). A lot of work has been done in the

perspective of teachers beliefs and attitudes about teaching but the core issue of

professional development has been neglected ( Ball, Thames & Phelps, 2008).

Much work is required for the professional development of teachers in the field of

their subject matter knowledge and pedagogical knowledge also (Brouwer, 2005;

Vanes & Sherin, 2002).

Achievement of students in mathematics is linked with many factors. One of

those factors is the mutual relationship between the students and the teacher and

the disciplinary environment of the school (Shin, Lee & Kim, 2011). Also

mathematics teachers' professional competency and classroom environment

(Malikow, 2005), techniques for effective evaluation were the major influencing

factors affecting the students achievement. The factors like students values, beliefs,

behaviors and pupils emotions have an important place in students achievement

(Guskey, 2004). The major factor which effects greatly students achievement, is

the attitude of the student towards mathematics. The results of a research study

carried in Zimbabwe reveal that mathematics teachers are often blamed that they

do not show positive attitude toward the content knowledge in their teaching
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process (Mitchell & Jolley, 2013). In order to clarify the blame, this study was

conducted to find out the attitudes and perceptions of teachers which affect the

academic performance in mathematics for providing deep insight into such type of

discussions like those in teachers professional development courses. Effective

achievement in mathematics draws the attention of the other areas to improve their

mathematics concepts (Klein, 2008: Vanes, 2011: Van der Sandt & Nieuwoudt,

2005). Achievements of students in mathematics are becoming popular because

mathematics is widely used to scrutinize the people for getting employment and

having a well up status in the locality (Bruckmaier, Krauss, Blum & Leiss, 2016).

The benefits of the subject are great but the important thing is whether the students

understand the utility of the subject in their future. Therefore an assessment

regarding the attitudes of students towards learning of mathematics may clear the

situation for blaming mathematics teachers attitude.

The findings of a research study conducted on school based reveal that most

of the students take mathematics as a difficult, tiring and boring subject (Amirali,

2010). Review of some other researches indicates that at primary level the

students are very interested in mathematics but they shy away from mathematics

when they reach in the secondary classes (Leung & Park, 2002).There are some

views of society about mathematics like the problems of mathematics have only

one answer and the students have no other choice except to solve the specific

problem in specific way.

The factors involved in developing professional competencies of the secondary

school mathematics teachers are discussed in detail below in light of the previous

research work done on them.
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2.2 The Philosophy of Mathematics Education

The philosophy of mathematics education can be interpreted both barely and more

extensively. Narrowly the philosophy of some activity is its aim or rationale. So in

the narrow sense the philosophy of mathematics education concerns the aims or

justification behind the practice of teaching mathematics. However, the aims,

goals, purposes, rationales, etc., for teaching mathematics do not exist in a vacuum,

belonging to people, whether individuals or social groups (Ernest, 1991). Since the

teaching of mathematics is a widespread and highly organized social activity, its

aims, goals, purposes, rationales, and so on, need to be related to social groups and

society in general, while acknowledging that there are multiple and divergent aims

and goals among different persons and groups. Aims are expressions of values,

and thus the educational and social values of society or some part of it are

implicated in this enquiry.

There are broader interpretations of that go beyond the aims, rationale and basis

for teaching mathematics. Expanded senses of the philosophy of mathematics

education include:

1. Philosophy applied to mathematics education

2. Philosophy of mathematics applied to mathematics education or to education in

general

3. Philosophy of education applied to mathematics education (Brown, 1995).

Each of these possible applications of philosophy to mathematics education

represents a different focus, and might very well foreground different issues and

problems. However, these of applications of philosophy involve substantive

bodies of knowledge. In fact, philosophy, mathematics education and other

domains of knowledge encompass processes of enquiry and practice, personal
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knowledge, and as well as published knowledge representations. They are not

simply substantial entities in themselves, but complex relationships and

interactions between persons, society, social structures, knowledge representations

and communicative and other practices. Thus a further expanded sense of the

philosophy of mathematics education includes the applications of philosophical

processes, methods and critical modes of thought.

This analysis suggests that the philosophy of mathematics education should attend

not only to the aims and purposes of the teaching and learning of mathematics (the

narrow sense) or even just the philosophy of mathematics and its implications for

educational practice. It suggests that we should look more widely for

philosophical and theoretical tools for understanding all aspects of the teaching

and learning of mathematics and its milieu. At the very least we need to look to

the philosophy of Schwab’s (1961) commonplaces of teaching: the subject, learner,

teacher, and the milieu or society. So we also have as areas of interest and concern

the philosophy of learning (mathematics), the philosophy of teaching

(mathematics) and the philosophy of the milieu or society (in the first instance

with respect to mathematics and mathematics education) and we should also

consider the discipline of mathematics education as a knowledge field in itself, its

‘nature’ and status. Looking at each of these four commonplaces, a number of big

questions can be posed as issues for the philosophy of mathematics education to

address, including the following, each of which can be expanded to many sub

questions,

1. What is mathematics?

2. How does mathematics relate to society?

3. What is learning (mathematics)?
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4. What is teaching (mathematics)?

5. What is the status of mathematics education as knowledge field?

The last one questions mathematics education itself. Is mathematics education a

discipline, a field of enquiry, an interdisciplinary area, a domain of

extra-disciplinary applications, or what? Is it a science, social science, art or

humanity, or none or all of these? What is its relationship with other disciplines

such as philosophy, mathematics, sociology, psychology, linguistics, anthropology,

etc.? How do we come to know in mathematics education? What is the basis for

knowledge claims in research in mathematics education? What research methods

and methodologies are employed and what is their philosophical basis and status?

How does the mathematics education research community judge knowledge

claims? What standards are applied? How do these relate to the standards used in

research in general education, social sciences, humanities, arts, mathematics, the

physical sciences and applied sciences such as medicine, engineering and

technology?

What is the role and function of the researcher in mathematics education? What is

the status of theories in mathematics education? Do we appropriate theories and

concepts from other disciplines or ‘grow our own’? Which is better? What impact

on mathematics education have modern developments in philosophy had,

including phenomenology, critical theory, post-structuralism, post-modernism,

Hermeneutics, semiotics, linguistic philosophy, etc.? What is the impact of

research in mathematics education on other disciplines? What do adjacent STEM

education subjects (science, technology, engineering and mathematics education)

have in common, and how do they differ? Can the philosophy of mathematics

education have any impact on the practices of teaching and learning of
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mathematics, on research in mathematics education, or on other disciplines? What

is the status of the philosophy of mathematics education itself? How central is

mathematics to research in mathematics education? Does mathematics education

have an adequate and suitable philosophy of technology in order to accommodate

the deep issues raised by information and communication technologies?

These five questions encompass much of what is important for the philosophy of

mathematics education to consider and explore. These sets are not wholly discrete,

as various areas of overlap would be revealed.

2.3 Content Knowledge of Mathematics Teachers

Many research studies have been conducted on teacher’s knowledge for the

last ten years. In their research studies, the authors have made efforts to explore

the kind of knowledge required for effective instruction. A huge research work has

been conducted focusing upon teachers mathematical knowledge in mathematics

education. However, anew term pedagogical knowledge is used in education

which requires more research. There exists a very few research studies on the

content knowledge of mathematics teachers. Here it will be determined to

conceptualize the content knowledge not limited to mathematics education and

how the research studies articulated its existence. Researchers have identified

many components of pedagogical content knowledge and discussed about the

development of pedagogical content knowledge.

2.3.1 Conceptualizations of Content Knowledge

There are many types of teacher knowledge which have great effect on

learning and teaching being a complex process (Ball et al., 2008; Chen &

Rovegno, 2000; Krainer & Llinares, 2010; Oser, 2006; Rowland & Ruthven, 2011;

Sowder, 2007;Hargreaves & Goodson, 2003);Kunter, Baumert, Blum, Klusmann,
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Krauss, & Neubrand, 2013). Teaching of something is quite different from its

knowledge. We can say that teaching of mathematics has not only a deep relation

with knowledge of mathematics, but it is also necessary to know and understand

its pedagogy to teach effectively (Ball, 1999; 2000; Ball & Bass, 2000; Kahan,

Cooper, & Bethea, 2003; Shulman, 1986, 1987). Hence knowledge of

mathematics is not only essential for its teaching but knowing mathematics for

instruction too. Shulman (1986) has summarized Dewy's (1969) finding that

instruction of content knowledge of mathematics is a process of teacher's

psychologizing the contents for instruction as a Pedagogical Content Knowledge.

It is proposed by Shulman (1986) that Pedagogical Content Knowledge is related

to special subject content where as learning to teach requires knowledge of subject

matter as well as developing pedagogical knowledge for better presentation.

A huge work is carried out on pedagogical content knowledge in different

areas of subjects including mathematics education to find out the components of

pedagogical content knowledge. Findings of those studies reveal that how

pedagogical content knowledge is different from the subject content

(Cochran-Smith & Zeichner, 2005; Grossman, 1990; Leung & Park, 2002; Tatto,

Schwille, Senk, Ingvarson, Peck & Rowley, 2008; Shulman, 1986,1987; Smith &

Gillespie, 2007; Vanes & Sherin, 2002). Shullman (1986) has described the

Pedagogical Knowledge as it is an important way of illustrating the concepts of

subject matter, the most strong theories, presentations, instances, narrations, and

modeling or it is the pedagogy of presenting and devising contents of the subject

easily understandable to the other individuals. PCK also consists of the knowledge

of making specific concepts of mathematics easier or difficult for the students: it

also includes the previous knowledge of the students having different individual
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differences which they bring forward for the understanding of common core

concepts of mathematics that are often taught in the classroom (p. 9).

He later elaborated that, PCK is a particular type of mixture consisting of

subject matter and the pedagogical knowledge which is distinctively the destiny of

teachers, specific ability of achieving professional knowledge. Pedagogical

content knowledge represents the characteristic modes of knowledge for

instruction. In fact PCK is the way of combining of subject as well as pedagogical

knowledge into an understanding of how specific concepts, problems, or issues are

structured, presented, and personalized to various attractions and abilities of

students, and offered for teaching. PCK is the special type of knowledge that

differentiates content knowledge from the pedagogical one (Shullman, 1987, p:8).

As a whole pedagogical content knowledge has a complete structure of

knowledge required for instruction (Ball et al., 2008; Shulman, 1987). It is the

competency of teacher to guide a student for understanding mathematics

(Gutiérrez & Boero, 2006; Kersting, 2008; Wilson et al., 1987). Shulman (1986)

has classified Pedagogical Knowledge into three types which are: subject matter

knowledge, Pedagogical Content Knowledge and Curricular knowledge. Subject

knowledge, means the quantity and the planning of the knowledge rooted in

teachers’ minds (p. 9). Content knowledge carries the basic framework of the

content which is sus-tentative and syntactic structure in fact. It contains the

knowledge of organization of facts, their generation and verification which is

acceptable in subject matter. In addition content knowledge is comprised of basic

concepts, their operations and relations among various procedures. It also includes

understandings of students errors, misconceptions and delivery of curriculum (Ball,

2000; Leung & Park, 2002). Pedagogical content knowledge is the strategy of



25

teaching the content knowledge. The idea of PCK, “was originally construed as a

form of understanding content composed of subject matter transformed for the

purpose of teaching” (Clarke & Hollingsworth, 2002).

So the teacher should adopt those techniques to present the content knowledge

according to the needs of students and content. Hence the perception of PCK

develops understanding of knowledge required for effective instruction in class

room. The concept of PCK implies that teachers should not have only the content

knowledge deeply but they should also know the fun of presenting it effectively

keeping in mind common students difficulties for various ideas (Ball, Lubinski, &

Mewborn, 2003, p. 449). Knowledge of curriculum contains understanding of the

existing curriculum of the subject and its different components and the capability

of relating the curriculum of the previous year taught to the curriculum that will be

taught in the coming years (Shulman, 1986). Though Shulman (1986), took PCK

to be a part of subject matter knowledge but afterwards he categorized seven types

of teacher's professional knowledge of instruction as: content knowledge; general

pedagogical knowledge; pedagogical content knowledge; students' knowledge in

context of diversity; curricular knowledge; knowledge of educational environment;

and knowledge of educational theories and philosophies, objectives and goals of

teaching. He viewed pedagogical knowledge to be a different type of knowledge

but he characterized it as a sum of content knowledge, pedagogical knowledge and

knowledge of learners.

Expanding Shulman's specification of professional knowledge of teachers on a

research of English teachers it explores that PCK is not a part of subject matter

knowledge. Grossman (1990) has categorized PCK as a sum of: objectives of

teaching subject matter, learner's knowledge, understanding students difficulties,
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curricular knowledge and understanding of different instructional strategies and

modeling of concepts. Shulman (1987) states that, the first part of PCK consists of

the perceptions and understanding the objective of a subject teaching (p. 8), since,

“conceptions are reflected in teachers’ goals” (p. 8) for instructing the subject

matter. The knowledge of students understanding gives information about the

learners’ previous knowledge and diversity of their talents. It also provides the

difficulties of students in understanding a concept or a topic, so it enables the

teachers to explain the difficult topics through better presentation. Curricular

knowledge refers to the materials of curriculum and knowledge about “both flat

and perpendicular curricula of a subject area” (p. 8). As regards teaching of

mathematics, teacher must be aware that “limits of mathematics curriculum are

more than the sum of learning activities (NCTM, 2000, p. 14). Therefore it must

be coherent with the different mathematical topics which are interrelated.

Knowledge of teaching methods for teaching a mathematical concept or a topic

enables the mathematics teachers to have a collection of different reasons,

metaphors, analogies and activities.

Smith, and Gillespie, (2007) have divided the pedagogical content knowledge

into four parts: (a) students knowledge of concepts and topics and their difficulties

in learning (b) knowledge of various teaching strategies for instructing concepts

that make students to understand them by expression and discussion (c)

knowledge of devising and summarizing the content which is explored with the

help of examples and discussions (d) knowledge of specific curricular materials

and learning activities. Beginning with categories of pedagogical content

knowledge characterized by Shulman and Sykes's (1986), Wood, (2005)

developed and added these categories of PCK by giving "a framework for teaches'
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knowledge "(p. 100). Wood has categorized PCK into eight parts which are:

general liberal education, students' achievement, subject matter knowledge, GPK,

subject matter knowledge and evaluation. Besides it, there are two categories

having two sub categories each which are the same too (knowledge about students,

knowing curriculum, understanding of teaching, and understanding evaluation).

Wood differentiated GPK from the content knowledge and pedagogical knowledge.

Lampert (1991) and Cochran, DeRuiter, and King (1993) articulated that Shulman

stated PCK to be a sub category of the content knowledge like a static knowledge.

Cochran et al. have renamed the PCK as "pedagogical content knowing" to admit

its dynamic status. They described understanding of pedagogical content as, it is

an integrated knowledge of a mathematics teacher that contains four factors, art of

teaching, contents of mathematics, students diversity, and conducive environment

for learning (p. 266). This definition leads to a concept that pedagogical and

content knowledge should be developed in light of teachers knowledge of students

as well as the conducive learning environment. As a result, Cochran et al.

categorized PCK as (a) teachers' knowledge of learners e.g. Students individual

differences, talent abilities, teaching methodology, age difference, developmental

levels, behavior, motivation and previous knowledge of subject; (b) teachers'

knowledge of learning environment which includes social, cultural, political, and

physical environment contexts which influence teaching learning process; (c)

knowledge of pedagogy that encompasses curricular knowledge and knowing

goals, objectives and aims; and (d) subject matter knowledge.

Carrying out a research on teachers of fifth grade students teaching contents

of equivalence of fractions, Leung and Park, (2002) characterized the structure of

PCK as: (a) content understanding for instruction purposes; (b) learners
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knowledge of subject contents; (c) using media for teaching subject matter (texts

and materials); and (d) teaching procedure of subject matter. Marks(1999)

included all the subcategories in each part of PCK. He further proposed three

derivations of pedagogical content knowledge: explanation of subject matter

knowledge, characterization of GPK, and synthesis of general content knowledge

and subject matter knowledge. Marks suggested that subcategories of PCK may be

extracted from the content knowledge and pedagogical knowledge equally. For

instance, knowledge of students’ errors and misconceptions, learning activities,

and applying different teaching strategies.

Lipowsky (2004) looked pedagogical knowledge as the sum of many kinds of

knowledge for teaching. According to him pedagogical content knowledge refers

to, as a specific knowledge of a teacher to facilitate a student in understanding a

particular concept of mathematics (p. 96). In addition to that they reinforced

Grossman’s (1990) research in PCK as a result of the conversion of subject matter,

pedagogical and contextual knowledge. They also amended Grossman's model to

add five more categories in case of science teaching: (a) orientations of science

teaching related to knowledge of teachers beliefs and attitudes about teaching of

science; (b) teacher's understanding and perception about science subjects

curriculum comprising of objectives and goals and particular programs and

contents of curriculum; (c) understanding and perceptions about the knowledge of

students including needs of students learning and the areas of students

misconceptions and difficulties; (d) knowledge and perceptions about various

teaching techniques for instruction of science including subject oriented

techniques and understanding of topic oriented strategies; and (e) understanding

and views concerning the evaluation techniques including understanding of the
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aspects related to the science learning to evaluate and understanding of evaluation

techniques.

Figure 2.1. A structure for pedagogical content knowledge in fifth grade
equivalence of fractions (Marks, 1990b, p. 5).

2.3.2 Components of pedagogical content knowledge

Before this, PCK was discussed with reference to its subcategories as referred

in previous researches. Components of PCK are stated in figure 1. These research

reports vary in terms of components of PCK. Major focus of these reports is on the

orientation of teaching a subject, knowledge of subject matter, student's learning

understanding, curriculum knowing, knowledge of teaching strategies, knowledge

of assessment, and contextual knowledge. However they vary in some
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perspectives.

Knowledge of mathematical is considered as the key element of didactic

knowledge although with some reservations. Anderson (2004) has characterized

instructors' knowledge as a fundamental component of PCK. Content knowledge

and PCK seem to be the subcategories of instructors' professional knowledge.

Similarly, Grossman (1990) has characterized PCK into its four components.

Grossman considers PCK as another form of instructors' knowledge which is quite

different from the subject matter knowledge.

Differing with the other researchers, Cooney, et al. (2004) mix the knowledge

of mathematical contents in perspective of the instruction of subject matter

relating to teaching of science, they consider the component which covers the

other elements of pedagogical knowledge. In other words, orientation to teaching

a subject matter shapes the rest such as knowledge of curricula, students'

knowledge, understanding of the different teaching strategies and knowledge of

assessment.

Orientations of teaching science is defined by Magnussan, as, the sum of teachers’

knowledge and perceptions regarding the objectives and goals about instruction of

science and mathematics to the students of specific level of class(p: 97). It shows

that they endorsed Grossman view point. The most important thing in their

characterization is that beliefs are given the equal importance as knowledge. In all

the components they have described, the term knowledge and beliefs is common.

Subject matter knowledge is presented by Day and Sachs, (2004) as knowing of

summarizing and shaping. Their characterization may be compared with that of

other researchers who include the teaching strategies as the way of presenting

subject knowledge. Ernest (1989) describes subject matter knowledge as an
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objective of mathematics teaching.
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Table 2.1
Components of Pedagogical Content Knowledge Identified in the Literature

Note: A check mark indicates that the researcher identified the item as a component of pedagogical content knowledge. An asterisk indicates that the item

was identified as separate from pedagogical content knowledge. Two asterisks indicate that the item was included in another item.

Researcher Conceptions to
Teaching the
Subject

Subject
Matter
Knowledge

Students'
knowledge

Under
standi
ng

Curricular
knowledge

Knowledge of
Instructional
Strategies

knowledge
of
Assessment

Contextual
knowledge

Shulman
(1987) * * * * * * *
Tamir (1988)

* √ √ √
Smith and
Neale
(1989)

√ √ √ √

Grossman
(1990) √ * √ √ √ *
Marks (1990a,
1990b) √ √ √ √ **
Cochran,
DeRuiter, and
King (1993)

√ √ ** √

Magnusson,
Krajcik, and
Borko (1999)

√ * √ √ √ √
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They argue it as justification for getting a concept, essential points to deliver a

concept, previous knowledge of topic, and typical school mathematics problems.

On the other hand Cochran et al. (2005) put emphasis on developing and

knowledge of the mathematics contents for its effective use by the teachers within

class room practices. All the discussions about the subject matter give importance

to the understanding of content like facts, concepts, procedures, and ideas to

organize a subject, also the knowledge of a subject as a discipline that contains the

knowledge of subject matter (Ball, 2000). Nearly all the authors stress the

significance of knowledge about the students learning and understanding of a

specific concept. On one side, the most common elements of knowledge about the

students are learners conceptions, misconceptions, typical errors, and problems

related to given topic or concept. On the other side, the researchers describe some

elements different necessary for teachers to have the knowledge about students'

knowledge. Aksu and Umit (2016), Cochran et al. (2005), and Maa et al. 1999

describe students developmental levels which is the common knowledge of

students. While Grossman (1990) is of the view that knowledge of students is

quite different than that of general knowledge of students. The researchers like

Grossman, Marks (1990b), Cochran et al. (2005), and Ma (1999) give less

importance to teacher's knowledge about students' learning that comprises of the

ways concerning students learning, using and understanding a concept and

different learning techniques and styles. Also Marks characterizes knowledge of

students' understanding as students' learning process, students' specific

understanding, general misconceptions, and the concepts which are difficult or

easy at home for the learning of students. Categories of knowledge about students
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learning look related to each other and it is hard to differentiate one from the other.

Students’ Knowledge: The knowledge of students learning process and the

knowledge of the students typical understanding may have the same meanings in

some cases. Grossman, Cochran et al., and Magnusson et al. state the knowledge

of students learning and beliefs as different from that of a previous knowledge of

students about a subject. In addition, Cochran et al. emphasize the knowledge of

students abilities, motivation and behavior. Whereas Magnussan et al. break up

students' knowledge into two types: knowing of conducive environment for

achieving and understanding of students common errors and difficulties. Moreover,

all the researchers refer curriculum knowledge being a part of pedagogical

knowledge. But Cochran et al. (2005) do not refer it as a part of pedagogical

knowledge. They identify it to be part of pedagogy or the knowledge of teaching

strategies. Brouwer (2005) describes the knowledge of curriculum important for

knowing a particular topic and planning a lesson. Also Grossman (1990) identifies

it as knowledge about planning and selecting content, knowledge of curricular

materials, and knowledge of both horizontal and vertical curriculum. Magnussan

et al. (1999) refer knowledge of curricula goals and objectives as national or state

level curriculum. But Day and Sachs (2004) and Fauskanger (2015) term the

knowledge of curriculum as understanding of curriculum materials and activities.

Marks gives more attention than the other authors to tests and learning materials

by relating these materials with students learning. He includes planning of topic,

students difficulties, and learning activities in a text or presentation of a particular

topic.

At last, it is the core of all the researches reviewed that pedagogical content

knowledge, knowledge of pedagogy or understanding of teaching methods is
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described by all the researchers in their researches.

Knowledge of teaching strategies: All the research reports were focused on

subject oriented teaching strategies rather than the general pedagogy. Teachers

should have both the competencies of teaching skills and class room management

skills as well ( Kersting, 2008). For instance, science teachers should have not

only the knowledge of planning and organizing an experiment but they should

have the skill to teach the students about that experiment effectively. In case of

math and science teaching, Smith and Neale describe subject-specific techniques

such as ability to enhance students communication power, to explain or clarify an

idea, to encourage students debating and discussion and encourage them to give

alternate scientific reasoning. Mentioned competencies seem to behaving relation

with teaching knowledge rather than the subject matter knowledge itself.

According to Grossman (1990), pedagogical strategies are related to the

presentation of content, experiments, learning activities, and explanations of

concepts. Ma et al. (1999) developed this view further by subdividing the

knowledge of teaching strategies into two subcategories: understanding of subject

oriented strategies and the knowledge of concepts oriented techniques. Knowledge

of content oriented methodologies is joined with the skills of mathematics

instruction, whereas the knowledge of topic oriented techniques is associated with

the presentation and activities of the concept which disclose the abilities of teacher

to innovate representations and skills of applying appropriate representation on the

right spot. So according to this view point, representations give birth to

explanations, examples, models or analogies. But Klein (2008) articulates the

knowledge of teaching strategies as teaching process that includes different

learning activities, teachers' questioning techniques, lesson planning, illustrations,
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and use of materials and contexts. On the other hand, Cochran et al. (2005)

articulate the pedagogical knowledge in a general context. They identify it as the

knowledge of instructional goals and objectives and curricula knowledge. They

are of the view that pedagogical knowledge is more associated to the presentation

of lessons in the class room. Generally it looks like a thread like connection of

representations among these research studies. Besides these mentioned categories

of subject matter knowledge, learners knowledge, curriculum and teaching

strategies. Koeller, (2008), Krainer, (2008b), and Ma et al. (1999) also add

knowledge of evaluation to be the segment of pedagogical content knowledge.

Although knowledge of evacuation was not declared by Marks being the essential

segment of PCK yet he included this into students' learning knowledge. While Ma

(1999), verified an idea of Kunter et al. (2007) and considered it to be comprising

of knowledge of the assessment strategies.

Contextual Knowledge: Cochran et al. (2005) describe the contextual knowledge

as the distinctive category of the pedagogical content knowledge. They suggest an

active state of the structure of knowledge that results in putting emphasis on

teachers' knowledge of environmental contexts of learning where the teaching

learning process takes place. The discussed literature about pedagogical content

knowledge gives many implications for research. At first, many research authors

subdivide pedagogical content knowledge into several categories that results in

description of teacher knowledge in broader context rather than in a particular way

of pedagogical content knowledge. Hence to describe the pedagogical knowledge

is very complex and complicated. One category of pedagogical knowledge seems

to have the similar meaning as another component of, so it becomes more difficult

and complex to explain the pedagogical content knowledge in teaching process.
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Before going to describe the pedagogical content knowledge with reference to

previous research studies, effort should be made to focus on the type of

mathematics contents and the learners whom teachers are to teach. Some factors

of pedagogical knowledge may be combined with the categories like mathematical

content knowledge, understanding students problems, and knowledge of different

teaching strategies. For example, knowledge of students learning can involve the

knowledge of assessment because it is important to be familiar with the

assessment techniques for understanding and facilitating students learning process.

Similarly the knowledge of subject matter can be included by knowledge of

curriculum. Gess and Newsom (2015) in her models of teacher knowledge, has

given a trans-formative model and an integrative model and put them face to face

in her continuum. A perspective has come out from the review of previous

researches that pedagogical content knowledge, according to Gess- Newsom,

(2015), is the conversion of two factors that are general pedagogical knowledge

and the content knowledge of mathematics (p. 5). So this point reveals an

important aspect of PCK as the synthesis of the entire teacher knowledge required

for instruction. It shows that pedagogical knowledge is the composition of

mathematical content knowledge.

Models of Pedagogical knowledge: Pedagogical knowledge and the contextual

knowledge of mathematics are termed as the trans- formative model. This model

having transformation represents an analogy that the early bases of knowledge i.e.

GPK and SMK combine together to build a new sort of knowledge that is called

pedagogical content knowledge, where only a complex analysis may identify the

parent factor. This parent domain is the more interesting and stronger than its

combining factors (p.11).
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Figure 2.2 Transformative model (from Gess & Newsome, 2015, p. 12).
Figure 2.3: Integrative model (from Gess‐Newsome, 2015, p. 12).

Subject- Matter Pedagogical
Knowledge PCK Knowledge

Contextual Knowledge

Pedagogical Content Knowledge

Hence pedagogical content knowledge must be “well structured and easily

accessible” (p. 13) so that the mathematics teachers may equip students'

knowledge of concepts and ideas in class room teaching. But pedagogical content

knowledge is referred by integrative model as it is not the form of fundamental

knowledge (Gess,Newsome, 2015, p. 11) that cannot be supported by me and it

might be understood as the intersection of the three domains (p. 10), knowledge of

mathematics contents, pedagogical knowledge and contextual knowledge. This

model defines teaching as the mixture of these three segments of knowledge (p.

10). In integrative model, pedagogical knowledge can be referred as a mixture of

components from content knowledge, knowledge of pedagogy, and contextual

knowledge. Resultantly the process of instruction seems to depend upon three

Subject matter knowledge Pedagogical Knowledge

Pedagogical Content Knowledge

Contextual Knowledge
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domains of independent knowledge and the ability of integrating these domains to

facilitate learning.

Content Knowledge for Pre-service Mathematics teachers: Focusing on the

pre-service teachers education, Grossman (1990) proposed four possible ways and

means to promote PCK: (a) Practice of observation; (b) content knowledge; (c)

teacher education, and (d) class room control experience. Especially training of

class room observation provides the prospective mathematics teachers various

methodologies of instruction for delivery of particular content. It has great effect

on the competency of prospective teachers for students' understanding and the

curricular knowledge too. While making preparation of subject matter, teachers

learn the ability of making decision about the teaching of a particular idea or

concept of mathematics. They manage to select and arrange materials of

curriculum and critiques. Prospective mathematics teachers enhance their

pedagogical knowledge by learning the professional course work during teacher

education programs such as subject oriented methods. At last the prospective

teachers become able to examine their knowledge of students, misconceptions

about concepts and ideas and knowledge of teaching methods and presentations.
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Figure 2.4: Theoretical framework of pedagogical content knowledge.

Knowledge of Knowledge of
Students' understanding Pedagogy
Particular students' understanding Teaching strategies
Students' learning processes Learning activities
Students' common errors Using materials and textbook
Misconceptions and difficulties Lesson organization,
representation

Knowledge of Subject Matter
Purposes of mathematics teaching
Ideas/topics/concepts to teach
Typical school mathematics problems
Curricular knowledge

2.4 Pre-service Training

All the mathematics community has discussed a lot on the course work required for

the prospective mathematics teachers of secondary level (Coffey, 2014). Pre-service

training programs require especially mathematics teachers of secondary level to complete

required course contents or its equivalent areas (Adler, 2017; Conference Board of the

Mathematical Sciences (CBMS, 2001). These trainings provide the necessary contents of

mathematics curriculum and their methods of instruction required for the effective

mathematical teaching (National Council of Teachers of Mathematics. 2000). The

researchers have made discussion comprehensively about the effectiveness of course work

provided in the pre-service training programs where the pre-service teachers learn

different teaching strategies for the proper presentation of mathematics knowledge and
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facilitate the students to deepen their knowledge (Ma, 1999; Shulman, 1987, 1999;

Schoenfeld & Kilpatrick, 2008). Also the pre-service teachers have the opportunity to

get knowledge about the teaching activity in the internship programs which is the

necessary part of pre-service training (Zaslavsky & Leikin, 2004).

Till now a very little consensus prevails concerning the best professional development of

mathematics teachers (Weinert, 2001). For the effective professional development of

teachers of mathematics in future, an investigation into the self perceptions of

mathematics students for the graduate diploma of secondary education is very useful. The

literature available on professional training of prospective teachers of mathematics,

explores three summaries of this research effort: content knowing of mathematics,

didactic knowledge and practical experience or class room practices.

2.4.1 Mathematical content Knowledge

Nearly all the researchers are agreed to this argument that knowledge of

mathematics is very essential for its teachings (Yilmaz, 2016). Secondary school

mathematics teachers require such course work which is focused on the basics of

mathematics disciplines rather than going into depth of mathematics (Wilburne &

Long, 2010). Most of the researchers are in favor of such type of teaching

mathematics models which include the proper subject knowledge and their

orientation in training courses (Pournara, 2016). According to Pournara, (2016), a

very little research work has been done regarding, the degree of knowledge and

understanding mathematics which the trainees have learnt before training and the

impact of refresher courses on the development of these basic knowledge ( p. 66).

U.S. Department of Education (2008, p. 36) has also endorsed the significance of

mathematics teachers content knowledge by stating that all the teachers should

have the content knowledge of mathematics which they are bound to teach and its

relationship with the other mathematics branches, both previous and ahead of the
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extent they are responsible to teach. Similarly it has been reported by Adler,

(2017), in research report on the 2008 Queensland NAPLAN performance

(Ministerial 482 Self-perceptions of pre-service mathematics teachers completing

a Graduate Diploma of Secondary Education and noted that:

The most successful teachers have in depth knowledge of the subject which

they are teaching. These teachers have deeply studied the subject matter of the

subject which is assigned to teach rather than the grade level to which they are

presently teaching and their level of confidence is too much in teaching those

courses. Their high level of confidence makes them to have a great focus on

methods of instruction, topics, ethics and great ideas of the subject, rather than on

realistic and practical understanding only (p. 4).

It has been agreed through consensus by the Teacher Education Ministerial

Advisory Group (TEMAG, 2014) that professional standards of Australian

secondary school teachers have not been implemented comprehensively by the

institutions providing training for teachers in mathematics. Hence TEGMA (2014)

has proposed that teacher education institutions should select those candidates

who have requisite content knowledge of mathematics as well. Also the teachers

in their pre-service training should ensure that they have mastery of the subject

knowledge which they are going to teach. The pre-service teachers should also

develop their professional skills and abilities for the proper presentation of the

subject matter which they are going to present. Although the researchers put

strong emphasis on the acquisition of mathematics content knowledge yet there is

a need of strong relation among the teachers background understanding of

mathematics and the learners' performance level (Darling-Hammond &

Baratz-Snowden, 2005). Ball(1990) has found that secondary school mathematics
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teachers have not sufficient knowledge of elementary school mathematics.

According to Erickson (2011), it is found no strong link between the number of

courses attended by secondary school mathematics teachers and the students

achievement. It has also been found by Ma (1999) that Chinese teachers having

less teaching experience than American teachers, still have enough content

knowledge of basics of mathematics and they work hard to promote their teaching

strategies. Many a years before, Bromme (1994) stated:

This is a firm belief that more a teacher has the knowledge of his subject; the

more effective he will be a teacher in the classroom. But the pragmatic literature

proposes that now this belief needs to be amended drastically and evidently

proposes that when the content knowledge of a teacher arrives to a certain level,

then his more understanding of subject knowledge does not affect the learners

performance (p. 51).

Also it has been recommended by "The Conference Board of the

Mathematical Sciences (CBMS 2001)" that most of the teachers of secondary

level complete in their pre-service training “a 6-hour capstone course connecting

their college mathematics courses with high school mathematics” (p. 8). In order

to conduct a questionnaire survey of CBMS, a pilot study was termed to be the

contents learned by the secondary school mathematics teachers at the end of the

pre-service training which provides the underlying : (1) connection between the

higher education of mathematics trainings, (2) relation with the mathematics of

secondary level (3) extra coaching of the mathematics contents in which the

students are weak (4) sharing of mathematics teaching experiences with others

(Llinares, & Krainer, 2006). Hargreaves and Goodson, (2003) have also

appreciated an important nature of mathematical curricular knowledge for the
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secondary school mathematics teachers as described by Hine 483 in the following

way: For effective instruction , a teacher must have the command over subject as

well as pedagogical knowledge; and for successful teaching, should have a deep

and a sound content knowledge (p. 7).

2.4.2 Pedagogy of mathematics

A great literary work is carried out on positive connection between secondary

school teachers subject knowledge and the pedagogical knowledge of mathematics

(Ball et al., 2008; Australian Council For Educational Research For The TEDS-M

International Study Center, 2010A); Birman, Desimone, L., Porter & Garet, 2000;

Ma, 1999; Chi, 2011; Shulman, 1987, 1999). Many researchers are of the view

that mathematics teachers should develop their pedagogical knowledge which is a

combination of content knowledge as well as pedagogy of teaching (Fauskanger,

2015; Shulman, 1987). Researchers have narrated pedagogical knowledge as the

collection of teaching strategies to deliver the subject contents in a better way to

deepen the understanding of students mathematics (Ma, 1999; Shulman, 1987).

Now a days, a better understanding of subject matter and the ways to present it, is

also known as Pedagogy of teaching mathematics (Hellmig, 2008). Having look

on past researches, Shulman (1999) has observed that instructional work is not so

easy and one dimensional. Besides it, teacher knowledge should contain at least

subject knowledge, pedagogical knowledge, general content knowledge,

knowledge of curriculum, students knowledge, and their characteristics,

educational contextual knowledge, knowledge of educational objectives, purposes

and dispositions (Shulman,1999).

Many researchers are in favor of reinforcing theory and practice in the

teachers trainings workshops (Klein, 2008; Livy, Vale, & Herbert, 2016; Wood,
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2005)). For example, Wood (2005) found that prospective teachers of mathematics

should develop “solid understanding of teaching practices that are proven to make

a difference to student learning”. Moreover, Weinert (2001) favored the argument

that well qualified mathematics teachers should contain sufficient control over

their subject knowledge and the potential of conveying it appropriately to students.

Miller and Davidson have endorsed this argument by describing, values of

teachers such as collegiality, self-perception, associative and interactive skills, and

the skill to regulate individual and proficient practice based on reflection are

important characteristics of good teachers ( p. 58). Prospective trainees have

usually their own predetermined self perceptions about the teaching process

(Couto & Vale, 2014)). Self practices of pre-service teachers have a great effect on

the curriculum and the pedagogy of teaching it, and they want to copy the teaching

method as they were taught by their teachers. Past experiences of prospective

teachers have great effect on their teaching practices in the classroom (Santagata

& Guarino, 2011)). It is a very sensitive issue of prospective mathematics trainees

that they have learned the concepts of mathematics by a conventional method

(Erickson, 2011). Consequently, prospective mathematics teachers are unfamiliar

with different teaching strategies and hence their teaching is mainly

teacher-centered in mathematics classes. Situation of learning and teaching is

vulnerable because despite improving the prior methodology of prospective

mathematics trainees, a few training programs of teachers and the practicum

experiences are seemed to strengthen their practices (Zaslavsky, & Leikin, 2004),

self-perceptions of pre-service mathematics teachers completing a Graduate

Diploma of Secondary Education.
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2.4.3 Classroom practices

In fact a social and physical environment of teaching programs where the

pre-service teachers learn the pedagogical strategies are the essential part of their

learning which is induced into their spirit ( Kaiser, Busse, Hoth, König, &

Blömeke, 2015). Koeller (2008) has referred “Australian Secondary Principals’

Association (ASPA)ˮ research and articulated that, a number of the starting

teachers had the view that their pre-service training did not provide them enough

to face the challenges of classroom instruction, but their in-service training was

very successful than anything they achieved from pre-service training (p. 6).

Numerous research workers have very crucial point of view regarding no match of

relation among pre-service education of mathematics trainees and the real class

room practices of teachers. For example, Schoenfeld (2011) has pointed out the

learning environment of pre-service teachers and the mismatch of actual class

room practices. Many other researchers have taken in to account the hardships

with the conventional professional teaching programs which are related to the

fragmentation of course work and class room practices (Ernest, 1989). Hence

maximum of pre-service mathematics teachers face many hardships with the

training they have received and the practices they experience actually in their

institutions. Although prospective teachers of mathematics are taught a variety of

teaching approaches in their education programs yet they tend to teach with the

traditional methods as they enter into practical situation and start their career

(Clarke & Hollingsworth, 2002). Findings of Coladarci (2002) research reveal that

pre-service teachers' experience at the secondary level had a great relation with

their practices in class room.

So such practicum observations led to reinforce the traditional approaches as
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acceptable and practicable model of teaching pedagogy in the class room

(Christensen, 1996)). In his research, Weinert (2001) discloses that pre-service

teachers were not provided opportunities to critically analyze their learning at the

school level. One crucial factor in prospective secondary teachers instruction

programs is to make them acquainted with shortfalls of the traditional teaching

methods and to encourage them to improve their teaching strategies by facing a

critique on their lesson presentation (Coffey, 2014). Also prospective trainees are

not provided professional opportunities to critically watch closely the

student-centered teaching approaches for learning (Darling-Hammond &

Baratz-Snowden, 2005). As a result prospective teachers repeat those teaching

approaches which they observed during their own schooling period rather than the

other suitable pedagogy (Everston & Randolph, 1999).

In their research Everston and Randolph, (1999) have stressed upon the

teaching programs organizers to prepare such professional experience programs

which are helpful for prospective teachers to integrate theory and practice really.

Researchers have explored that pre-service teachers should be provided with the

opportunities to experiment innovative teaching methodologies except those they

observed during their students life. By doing so, the pre-service teachers may be

able to experience novel teaching approaches and reconstitute their ideas and

practices in teaching learning process (Santagata & Yeh, 2016).

2.5 In-service Professional Development of Mathematics

Teachers

Regarding the principles related to the professional development of secondary

school mathematics teachers, Leung & Park (2002) stress the need by arguing,

“concepts and perceptions regarding professional development programs of



48

teachers have been changed during the previous three decades (p. 47). Especially

as identified by them in the beginning of 1970s, school based refresher courses

were termed as professional development (p. 47). But researchers are not clear

about the decisive beliefs relating to professional development of the relevant

teachers and administration. Teachers beliefs about their attitudes towards

in-service training cannot be neglected. There is a difference between the

professional development and in-service training. A great research work has been

carried out on each of them. Guskey (2004), describes the in-service training as

the most common form of professional development which provides the necessary

help for practicing teachers. Now a great progress has been made in in-service

training as a part of professional development regarding job oriented. Guskey

(2000) states about the concept of in-service training that most of the teachers and

school heads have the belief that professional development courses are special

type of programs which are bound to only three or four days during an academic

year. They rarely plan schedule for holding these programs, and they seldom offer

their ideas that are useful for such position (p. 14). By giving due respect to the

importance of in-service workshops in terms of polishing teachers

“competencies” , Hargreaves et. al. (2003) explain about each analogy, that the

INSET [In-Service Education and Training] model during time of restructuring

behaves teachers as patients who require medical injections to give them energy,

cool them down, or relieve their ache. Whereas the professional development

model requires a separate type of analogy. Unless the teachers are not provided a

regular training like the balanced diet, their classroom practices will not be

changed till then (p. 430). Ma (1999) is of the view that in-service training was

considered to provide the teachers knowledge from outside. No importance was
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given to the relevance of the training and the environment of the area where the

teacher was employed. Hence Ma (1999), puts emphasis on the purpose of

professional development by stating that, INSET [In-service Education and

Training] is not avoiding to hold refresher courses, but makes efforts to organize

them in the larger perspective of learning, and contributes a lot in collecting

different learning modes to develop capacity building of the teachers and the

learning institutions, and planning and organizing them on both the sides (p. 131).

Particularly in states of Europe, a huge hesitation is observed while explaining the

term professional development related to life-long and systematic conception (Ma,

1999).

Moreover, according to Ma (1999), the conventional thinking about in-service

training is holding irrespective of the concept of the professional development of

teaching staff, even in a single school. Tenorth (2007) describes that the

participant teachers achieve learning experience on the daily basis; the most

important one is that they acquire lifelong professional development to give

strength to the learning process. Ma, (1999), however defines the in-service

training in terms of the global concept of professional development as, “planned

event, series of events or extended program of authorized or non-accredited

learning” (p. 131). However there is a lot of difference among the views of authors

about the professional development of teachers. These may be categorized into

two subgroups which were described as compensating the deficit occurred earlier

and empowering mathematics course trainees. Now, Ma, (1999) points out an

interesting thing considering the various theories as follows, if we acknowledge

that mathematics teachers, institutions and decision makers outside of schools,

have valid interests in enhancement and redirection in contractual, decent and
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professional accountability perspectives, then the concept of ‘defect’ and ‘growth’

approaches offer a fake dichotomy (p. 134).

Furthermore it is explained as, “INSET [In-Service Education and Training]

should not focus predominantly on one at the expense of the other which can

easily happen” (p.134). In European countries, emphasis is put on the need of

training the mathematics teachers from outside sources e.g. through change in

curriculum by involving the teachers comprehensively in this process (Krainer,

2008). As a whole, in-service training affects the whole system of teaching and

learning. So the professional development and the school development run pace to

pace in education system.

2.5.1 Effects of in-service training

Schoenfeld (2008) concludes in his research title "Teachers’ Professional

Lives" as teachers don’t behave professionally in most of their service period, it

means that teachers in US do not lead their lives as professional one, in any sense

worth speaking of (p. 22). Schoenfeld argues that many mathematics teachers

don’t find equal opportunities of refresher courses. Similarly, Ma (2000),

articulates as, teachers have not developed their capacity building for the last two

decades; so their professional knowledge has remained unchanged (p. 101). Also

Hargreaves and Goodson (2003), emphasize the need by narrating, teachers have

the right to live their professional lives but some of the new directions and

developments in the field of knowledge may mean that this historic ambition is

being critically endangered (p. 3). Due to new developments and the modern

trends, however a great deal of progress is provided in this field. Some factors that

cause promotion or hurdle, affecting upon teachers continuing on job training, is

underlined in the following. Some prominent and relevant to this work issues will
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reflect in the following.

2.5.2 Identification of effects on different stages

Though a huge research work is carried in the field of in-service training, still

there is a lack of empirical approach to the effectiveness of the instructional

competencies of teachers of mathematics regarding improvement in teaching and

the students' achievement (Terhart, 2002; Guskey, 2004; Sowder, 2007; Garet et

al., 2001). Generally on the “job training” is followed by assessment programs but

output of these do not favor the general insight. The situation is summarized by

Garet et al. (2001), in the following words, there is a mixture of small and big

research studies of case studies, having extensive case studies on classroom

instruction, assessment of different teaching strategies to improve process of

instruction, and questionnaire instruments regarding their pre-service training and

in-service professional development experiences. Moreover, there exists an

extensive research work on “best practices” in professional development, drawing

on proficient learning experiences (p. 917).

Lipowsky (2004) gives a summary of the different aspects of refresher courses.

Lipowsky's description is accompanied by these questions.

What results can be achieved from refresher courses in future?

Which are the qualities that affect in service courses?

How can these characteristics be put together?

He has focused a four stage system of in-service training in his overview of the

referred literature which are elaborated in the other assessment programs

(Lipowsky, 2004, p. 3):

1. Beliefs and impressions of teachers

2. Innovations in professional understanding of teachers
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3. Variations in activities of teachers

4. Influence on learners, achievement

At the beginning stage, mathematics teachers are inquired about the

satisfaction level of that orientation program. How teachers get satisfaction and

what benefit they will receive from this program? The most important factor of

this program is issues related to classroom instruction of teachers. It is matter of

no wonder that the teachers consider the contents of program in terms of course

contents and pedagogy of mathematics to be the most necessary for an active

learning of students. The other important element is that the teachers collaborate

their experience in and after the remedial program. Lipowsky (2004) has also

evaluated another in-service professional program in Germany. The results of this

program were found fruitful in terms of the sustained exchange of experience in

mentoring and the effective guidance by the external factors. The community

factors obviously have impact on the level of teacher education and the institution.

The next phase is related to the change occurred in professional knowledge of

the mathematics educators due to job orientation training. Here Lipowsky (2004)

endorses the definition made by Bromme’ (1997) of PCK consisting of course

contents and the understanding of pedagogy, knowledge of curricula, teachers'

classroom practices and self beliefs about teaching. Lipowsky (2004) articulates

that few research authors reveal the existence of connection between the curricular

knowledge of teachers and the learners' performance. Hence the in-service training

should focus on the changes made in cognitive development of teachers. Some

research studies also explore that in-service training also causes change in

attitudes and beliefs of teachers regarding instructional process of mathematics.

Cited researches pointed out the supportive role of the cognitive conflicts and the
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challenging beliefs. For example, teachers learned new methods of teaching

students and the changes in their beliefs towards constructivist approach were

produced from these trainings. But there is a lack of research on the perspective

whether these trainings reflect in the class room practices actually.

In the third category, Lipowsky (2004) refers to those research studies that

concern with influence of orientation trainings on the educators' behaviors and

activities in a class room. On the general level there exists a small level of

evidence about much explored field of micro-teaching, individual tutoring or

training programs related to cognitive development. However micro-teaching is a

well planned form of instruction that is focused on a single action in sense of

model instruction. It also favors the collegian experience exchange. It has much

effect on the behavior change in the class room. However classroom environment

change from a modeling position towards the complicated situation may be

questioned. In addition, Lipowsky (2004) reveals that inquiry learning develops

improvements in methodology of teachers that is observable, but the beliefs of the

teachers are observed the same. On the other hand, the situation was different, the

beliefs of the pre-service teachers were changed after coaching in professional

development but their classroom practices remained the same. These findings

came out after collecting the data from a long term in-service training program

comprising of subjective as well as activity learning (Chi, 2011).

As regards next category, impact of professional development upon learners'

achievement is questionable. In fact, the aim of all the research studies is to

enhance students' achievement in learning, but there is a lack of research work

having comparison between the two. Lipowsky provides the reference of Kennedy

(1998), he carried out a meta analysis of 93 research works examining the impacts
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of professional development courses on different variables. Only the findings of

twelve researches explored positive effect in terms of students’ performance.

Hence the in-service programs seeking change in teachers' attitudes and beliefs

were found less successful as compared to those focused on enhancing teachers'

knowledge.

Finally Lipowsky (2004) draws the conclusion that in-service training of the

teachers is effective if the duration of the training is long, teachers are provided

useful feeding and practice, opportunities for testing in classroom, and the

feedback from teachers is tested. The short term in-service programs have not

lasting effect on classroom practices and they do not give teachers adequate

occasions of handling issues related to teaching process. Things which can be

highlighted in professional development programs are the development of the

communication skills and exchange of learning experience of teachers of the same

school. Interaction among the teachers teaching the same subject allows them to

discuss different topics, examining and exchanging innovative concepts. Also

Lipowsky (2004) describes that a fruitful orientation course provides a few

characteristics underlying contents and objectives of the program. It also contains

flexibility for self-oriented and free learning as explored in a few researches. As

regards course contents of training, the major emphasis must be upon the PCK

relating to characteristic themes for effective feedback. Lipowsky (2004) stresses

the need of knowing the attitudes and beliefs of teachers in order to make them

clear and accessible for determining their effect in classroom instruction. Hence a

concentric teaching strategy is needed to minimize weaknesses among the beliefs

and practices of teachers which reflect in class room. To serve this purpose, video

can be used to evaluate the effect of training on teachers. Also the four categories
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of Lipowsky (2004) differ in their implementation approach.

On professional development, an interesting work is carried out by Garet et al.

(2001) who at first defines professional development and identifies some qualities

related to the students and teachers performance in class room. The researchers are

of the view arguing, that a small amount of research work exists on the different

aspects of professional development (Garret et al., 2001, p. 918). These authors

gathered information from a federal professional development program to high

light the following inter dependence of them, This study was planned to permit us

to explore an association between different characteristics of professional

development which have been revealed in research studies and self reflection

reform in teachers’ understanding and competencies and their classroom

instructional habits (Garet et al., 2001, p. 918).

Garet et al. (2001), focused his research on the approach underlying high quality

professional development determining its features and core features. Features of

in-service training refer to, “features of the model or plan of professional

development activities” while core characteristics refer to “dimensions of the

substance or core of the professional development experience” (p. 919). Moreover

they suggest following aspects,

a) Type of the activity: (i.e., whether it is a type of reform, like a group of study

or a network, compared to a traditional workshop or conference)

b) Time period of an activity; includes time in hours spent by participants in the

activity, also the whole time period of the activity to be completed.

c) extent to which the activity puts emphasis on the whole attendance of the

groups of teachers of the same school, department or grade level, as opposed to

the participation of individual teachers from many schools (Garet et al., 2001, p.
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919/920).

In addition, Garet et al. (2001) have identified three basic characteristics of

teachers competencies related activities. A relation between these two sorts of

characteristics may be stated as follows, “it is primarily considered about these

core features that the following structural features significantly affect teacher

learning” (p. 919). He states these feature as under:

a) The degree to which the activity has a content focus (that is, the degree to

which the activity is focused on improving and deepening teachers’ content

knowledge in mathematics and science)

b) the extent to which the activity offers opportunities for active learning, such

as opportunities for teachers to become actively engaged in the meaningful

analysis of teaching and learning (for example, by reviewing student work or

obtaining feedback on their teaching)

c) the degree to which the activity promotes rationality in teachers’ professional

development, by incorporating experiences that are consistent with teachers’ goals

and aligned with state standards and assessments, and by encouraging continuing

professional communication among teachers (p. 121).

Finally, researchers devise a two layer model of teachers' training which has

successful impacts upon educators' professional competencies. They describe

basic characteristics for the improvement of teachers' knowledge. They also

identify some structural characteristics which stress on the interaction of teachers

for the purpose of professional growth.

2.5.3 Identifying promoting factors

Some promoting factor or the current trends related to professional

development of teachers are being discussed in the following lines. The following
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aspects are herewith.

1) In-service training makes a practical knowledge, 2) in-service training effects

teaching learning process, 3) during training, develops coordination within

teachers community, and 4) during service training makes a connection between

theory and practice. In recently past years, Cooney (2004), has contributed his two

theses in the International Handbook of Mathematical Education (Beyer, (2002),

“Thesis 1: We expect too much from in-service courses” (p. 1167) and “Thesis 2:

We expect too little from in-service courses” (p. 1168). Making their analysis on

thesis 1, the authors explain that keeping in view the demands of education system,

the anticipated findings of school based programs may be impracticable (Cooney

& Krainer, 1996, p.1167). They recall many issues related to in-service training

that are to be carried out in class room looking from another point of view; we

have an affinity to raise our hopes where in service training is based on research

which affirms that a specific teaching strategy or approach or behaviors towards

mathematics have great impact on the performance of the learners. But the

question remains there, how teachers practice their knowledge to develop students

learning through their teaching strategies (Cooney & Krainer, 1996, p. 1167).

However there is no demand of expectation from in-service training and the

teachers only, hence Cooney and Krainer (1996), describe that results of

increasing demands of the society should be set aside to meet the complexities of

the teachers.

The authors oppose their stand on thesis 2 in which they claim a little

expectation from orientation courses. They explicate that major focus should be on

content knowledge of the subject and its pedagogy in the professional program. So

an interesting approach in this regard is making achievable for the educators to
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introduce new teaching strategies and prepare conducive learning activities for the

learners (Cooney & Krainer, 1996, p. 1168). Also both the researchers identify that

many in-service training courses are failed to change the perceptions of teachers

regarding their teaching methodology (p. 1168). As a result both the authors point

out as, when the refresher courses are failed to give due importance to the

condition and beliefs of the teachers, then it is sure that they will have necessarily

an arbitrary impact, considerably withdrawing any prospective effect. Hence these

kinds of activities decrease the potential of refresher courses to create reform in

education and, resultantly discourage the teachers who go for change (Cooney &

Krainer, 1996, p. 1168). Authors again emphasize the hidden abilities of trainee

educators because they have command over their subject knowledge. Moreover

Krainer, (1996) explains that in traditional in-service training, teachers are

provided knowledge from outside, and they do not have potential to handle

increasing demands of school and teaching. To handle this complexity, the

emphasis is to be made on the internal knowledge of the teachers that is their

potential and strengths. In the end he concludes with the remarks that although

these two theses are contrary to each other but still a lot can be learned to change.

Tenorth (2007) also identifies that expectations from in service trainings are

made too much, but in fact professional development is the name of life long

process happening on daily basis, like Lave, (1996) who views teachers as

students in real continuously. Moreover, Tenorth (2006, 2007) describes teachers'

education is like in-education from new learning which takes place in an

educational environment.

The second aspect of in-service training i.e. In-service training affects an

education environment; it just deals with performance of teachers and students.



59

Krainer (2002) identifies four sides of activity, response, freedom and making

connections to interact the people in the education system and eventually form a

learning system. The process of the professional growth of the teachers not only

continues in their whole life, but their learning grows too. Hence Krainer (2008b)

describes the following levels that are involved during professional growth.

Micro level:students, groups

Meso level: networking, institutions

Macro level: Districts, countries/nations

Krainer, (2008b) highlights significance of every level and stresses on their inter

relation. He further explicates that research regarding professional development is

related to micro level irrespective of miso or macro level. However teacher

education does not, only refer to the professional development of the teachers, but

it also relates to the improvement of the whole teaching learning process where

each individual learns (Krainer,2002; Tenorth,2007). Pournara (2016) points out a

problem which refers to professional development and describes, that even the big

institutions of community cannot respond well to the external pressure exerted, yet

on those exceptional spots when known and planned public demands change (p.

35). Hence the crucial approach for the development of school environment and

quality management should be adopted (Day &Sachs, 2004). He also admits that

the professional development generates inside slowly rather than external quickly.

The research studies also reveal that the teachers’ trainers too learn a lot from the

professional development (cf. Llinares & Krainer, 2006; Sowder, 2007, Zaslavsky

& Leikin 2004), the research report about the mathematics course educators

involved in professional development program. These authors also refer the work

of Jaworski’s (1992, 1994) three dimensional instruction for students' educational
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environment. This triad consists of supervision for education, students' sensitivity

and challenges of mathematics. Zaslavsky and Leikin (2004) also held the same

opinion for teachers' trainers and state that, consequently it is considered that in

teaching triad for mathematics, mathematics subject matter is the one which is

difficult(i.e., Jaworski’s teaching triad), compassion for mathematics teachers and

supervision of mathematics teachers’ education (p. 7).

Another important aspect of mentioned triad is sensitivity of educators that is

ignored in the past. The third feature of in-service training is it needs coordination

among the teachers, deals with the shift of teachers' isolation from the collegial

coordination (Llinares, & Krainer, 2006)). Krainer (2003) describes it as growing

understanding of the social aspect in the field of mathematics teacher education (p.

93). Bauersfeld (1980) in his research stressed the importance of social dimension

in the classroom. Krainer (2003), too views this social dimension as, the

appearance and practice of fresh education theories that go away from intellectual

thoughts about knowledge (p. 93). An interaction among the teachers may be in

various fields e.g. Teacher inquiry groups, networks of critical friends (Krainer,

2003; Jaworski, 2006, Schoen 1983). Some researchers explain a concept of

reflection about classroom practices as not to consider it like building of ivory

tower but it is totally related to the actual practice (Hargreaves & Goodson, 2003,

p. 12). Hargreaves and Goodson (2003) in their concluding remarks state that, the

theme of the whole literature is that teachers express their opinion in some way or

the other, and they also express and share their views more openly, and their freely

reflection is the core of their professionalism, and that teacher training,

management and development might be constructed in the way of making such a

clear manifestation more practicable and more comprehensive (p. 12).



61

Additionally Weinert (2001) has contributed in the field of social theory of

learning, stressed an importance to the four phases of teaching learning process

which are significance, society and uniqueness (Mitchell & Jolley, 2013)).

Whereas practically, learning is considered “as social and collective-coming about

thorough social sharing in communities of practice where people feel a sense of

belonging and a need to make a contribution” (Lim & Guerra, 2013), p.155). In

addition, citing Lim’s research on the success of communities of practice, many

questions are raised by Krainer (2003), “How does this relate to those

organizations that seem to be primarily responsible for knowledge and learning in

schools and universities? Are they losing their monopoly for educational affairs?

To what extent can an approach like “Community of practice” be applied to

learning at schools and university? What can we learn from “learning enterprises”?

What implications for research in teacher education have an approach that builds

on “community of practice”? (p. 96).

It is obvious from the above thoughts, teachers' collaboration is not only an

important aspect of learning process but it provides a systematic approach for

teacher training context too. Llinares and Krainer (2006) give the replies of

questions about promotion of mathematics teachers in terms of mathematics

education. They criticize the research and describe that the teachers of the

effective schools had continuous and useful coordination among themselves (p.

109). Also they emphasize the need arguing that a great research work is carried

out in the field of bringing change in the school learning that suggests that peer

teamwork and assistance is a vital precondition for teachers to be effective in

rebuilding their classrooms and their institutions (p. 109). According to

Krainer(2001), a large research work is focused on individual’s capacity building
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rather than the community coordination of mathematics teachers.

The last feature of in-service training is that it connects research and

classroom practice, refers to the relation between research and its implementation.

Particularly Cochran-Smith and Zeichner (2005) have done a great deal of work

on learning for practice, learning in practice and learning of practice to

differentiate between research and practice. The major focus of his research was

on the knowledge of mathematics teachers. For example, Shulman, (1987) puts

emphasis on the function of research and importance for practice by arguing that,

process of research starts with the wonder and interest but it terminates in

instruction. Research process remains unfinished till the researcher may express

his ideas obviously, persuasively, and efficiently (p. 6).

Moreover, Krainer (1996) explores a relation between the research and in-

service training and terms it as a central idea that in-service training is the building

of bridge between theory and practice (Cooney & Krainer, 1996, p. 1155). Krainer

(2003) emphasizes using the title, the mixture of teacher education and research,

as follows, by working with the different groups, organizations and communities

of teachers and finding their activities of professional development, we reach a

point where the fields of research and practice get together (see e.g., Cooney, 2004,

p. 98). In the perspective of the theories regarding research and practice, Jasman

(2002) points out, although theories help us in investigating, and clarifying ideas

but these cannot supply solution to a problem; these seldom offer a straight

assistance for doing practice (p. 188). Similarly Schlesinger and Jentsch (2016)

finally articulate that there does not exist a relation between theory and practice

like a linear equation, nor any other way to express them clearly (p. 667), also he

raises the question, is theory connected to practice or the practice has its image in
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theory? (p. 667). Shulman (1987) focuses on the different roles of the researcher

and the teacher and concludes that "the real problem is that a huge difference

exists between our experiences as a researcher and a mathematics teacher. The

research work does not accomplish if we have succeeded in completing our work

or making a relationship or we say that I have got the result. Our job will be done

when it is put for display, outlined, presented for analysis, and finally when its

quality is verified, and widely shared with the society for attracting their due

attention. This is the practice that often the researchers make. Being the teachers,

our work is just as the psychotherapists. Teachers face these clashes with their

students, these encounters are generated about our plan, relations, evaluation of

the students work, and responses of their performance and how a variety may be

produced in it next time. Teachers make a comprehensive investigation of a course

every time when they have an opportunity to teach it but they do not take action

on it. They never take pain to have a review of it until they are to teach that course

and, those teachers are lucky who remember their previous conducted

investigation (p. 7/8). Shulman (1987) clearly describes that the difference

between the research and practice is a simple one but it should be viewed in terms

of objectives and goals of the individuals involved. An interesting thing is

identified by Cochran, Smith and Lytle (2001) related to research and practice as

conflicting area, they state that, unluckily, practice is frequently “juxtaposed’’ with

the terms theory and research to propose both associations and disconnections, as

in the common phrases putting theory into practice and translating research for

practice, and in the complaints that something is too theoretical, not practical

enough (p. 54).

The basic function of the research is providing the understanding of new ideas
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and concepts (Wilburne & Long, 2010), and the knowledge provided from outside

acts like a catalyst and props up for teamwork (Schoenfeld, 2011). In order to

draw a theme of coordination, Wilburne and Long (2010) elaborate research study

of Hawkinns (1967), who emphasized that competency of professional knowledge

cannot be achieved unless they are shared with the other teachers. There is no

concept of I, if thou is not evolved. Excluding it, no content is left behind for the

context (p. 47). Moreover Shullman (2000) adds more to their opinion by recalling

the reality as “the elementary goodness of the logical and learned society is that

we recognize the task of others. Obviously, the word “acknowledgment”, having

the word knowledge in its middle, indicates that we cannot have knowledge

without others (p. 30).

A research procedure is not only to collect information but it further includes

providing results, present conclusions and expressing its implications, i.e., a

researcher work is unfinished until he displays it for others (Shulman, 1987, p. 12).

Blömeke and Delaney (2012), also contribute to the shared work in this field for

further improvement. While building relations between the research and classroom

practices related to a professional teacher, she understands it very decisive to

criticize; there are several research designs to purify the course and casting its

effect on the creation of a professional society and the learning of the individual

teachers (p. 12). The other important problem is that the professional trainer

should be considered as a learner in this process too. By considering research and

practice together, the point should be remembered that the agenda of the

researchers and the trainee teachers might be quite different. However Cooney

(2004) criticizes this by saying, we want to see the teachers having the curious

minds rather than as the object of an inquiring mind (p. 627). Therefore a major
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emphasis on the literature cited is made on the requirements of teachers and hopes.

2.5.4 Identifying hindering factors

Here some factors are discussed which are barrier in successful in-service

training. The contribution from different authors will be studied on the following

factors: 1) Effect of the past teaching method, 2) Function of teachers' content

knowledge and beliefs, 3) non effective problems, and 4) systematic barriers.

Effect of the past teaching method: Cohen et al. (2007) describe an example of

in-service training in his famous case study of a teacher named Mrs. Oublier.

Sowder (2007) describes his portrayal like; there is a community of teachers who

have misinterpreted the principles related to the professional development of

mathematics teachers (p. 160). Mrs. Oublier had great desire of practicing new

knowledge of mathematics curriculum and teaching learning activities i.e. she

keenly accepted change, rather than opposing it. She discovered innovative

concepts that she worked in her classroom, rather than opposing the reform

(Cohen, 2007, p. 311). Whereas a change could not reflect, it only remained on the

ground ( Clarke & Hollingsworth, 2002). Hence Cohenn et al. (2007) explicates in

concluding remarks that Mrs. Oublier’s teaching does not replicate the new

structure in many ways. For example, she had adopted inventive teaching

materials and activities, all planned to facilitate the students to build their logic of

mathematics. But Mrs. Oublier seemed to treat new mathematical concepts as

though they comprised of conventional school mathematics (p. 311). He further

describes about her method of instruction as mixture of traditional and the

innovative strategies (p. 312) and he points out by saying “a few researchers favor

her that she has created a revolution, but others would see only traditional

instruction (p. 312). Although the teacher had enthusiasm for bringing change
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through curriculum, introducing new methods, had well recognized self

perceptions, content knowledge but the new learning knowledges were developed

or assimilated. According to Sowder (2007), the crucial thing of her innovation

was that, Mrs. Oublier had little opportunity for constant assistance and help. She

had much to unlearn, but no one to help her do this unlearning. The lessons for the

continuous professional development and coaching are proved to be important (p.

160). Newton & Newton, (1998) critically examine a such study and emphasize

effect of successful instruction method as; Teachers may choose new curriculum,

for example, explaining their instruction in an innovative way, and introducing

some new concepts from the modern teaching strategies into their conventional

old methods (p. 260).

Important role of knowledge and beliefs: Turner and Rowland (2011) make

analysis of teaching style of a well trained mathematics educator after getting

training from an in service program. As the study was not focused to test the

effectiveness of the training program, it was found that teacher's knowledge and

the established beliefs were main hurdle in implementing the new learning

approach. Toerner et al. (2011) in their research tried to show that how the well

established beliefs in the past could hinder in successful implementation of the

new ideas and beliefs. They have too commented on teachers beliefs related to

mathematics as; when the teaching strategy of a teacher is entangled in such a

situation, then it may be explained as when a learning environment of an

instruction process is not appropriate, then a teacher cannot show his interest in

teaching pedagogy. Then a teacher has to trust on the framework provided by the

content knowledge of mathematics. Here pedagogical knowledge is lost in

competition of “pedagogy versus content” (Wilburne & Long, 2010: p. 10). Hence
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the authors finalize their remarks stating that, all the beliefs and objectives related

to pedagogical knowledge have lost their value and position and they are set aside

to provide place to goals of content knowledge and that of teachers’ beliefs (p.

416).

Non-effective issues: While referring the research work of Hargreaves et al.

(2003) who describe the reasons of ineffectiveness of the professional

development as; Teachers are liable to decline knowledge and skill requirements

when (a) the necessities are forced or clashed in the perspective of many,

conflicting, and overwhelming reforms; (b) concerned teachers (except for those

selected to design teams) are not included in the process of professional

development; (c) professional development is packaged in off-site programs or

one-shot courses that are strange to the goals and perspectives of teachers’

instruction; or (d) teachers experience them alone and are afraid of being criticized

by colleagues or of being seen as stirring themselves on pedestals above them (p.

171). They criticize the non effectiveness of the in-service training not having the

suitable provision of learning but analyzes as, it does not admit or handle the

abilities of an individual and ethical goals of teachers, nor the surroundings and

culture of society and perspectives in which they actually work (p. 14).

Systemic constraints: This factor refers to the hurdles that impede teacher to

participate the in-service trainings. Smithe and Gillespee (2007, p. 212, 213) in

their work cite a study of Wilsan and Corrbett, (2001), pointing out subsequent

hindering aspects: Time constraints, fiscal constraints, distance, information gaps,

lack of coordination among the teachers, and etc. It means that the above

mentioned factors may also be the cause of abstention of teachers in the capacity

building programs. In the end the mismatch of goals as the hindering factor means;
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Objectives of the in-service programs and the personal interests of the professional

trainers (Smith & Gillespie, 2007, p. 213).

2.6 Attitudes of Mathematics Teachers

The major objective of every education system is to prepare well qualified

teaching staff and impart its students good citizenship education (Terhart, 2000). It

can be realized by an education system only through formulating its education

philosophy in line with the policy of state and developing the students concerning

models (DeBellis & Goldin, 2006)). Being the basic and notable factor relating

this model, Job of teaching ranks top in all the other professions that has the

ability of shaping a community. By satisfying the required duties of this

occupation to the desired stage, it completely depends upon the characteristics of

the people working (Everston & Randolph, 1999). Profession of teaching demands

the affective domain of skills like behavior and attitudes of the teachers as well as

their knowledge and competencies (Chen & Rovegno, 2000). Having the content

knowledge and competencies of teaching a subject, in other words, are not

sufficient (Sherin, Jacobs & Philipp, 2011). All teachers must have constructive

and enthusiastic approach towards profession of education (Couto & Vale, 2014).

Hence it is necessary that all teachers should have a sufficient experience in their

training so that they may face future problems of teaching successfully. Teachers

learn a great part of their skill in these trainings. In their professional trainings,

teachers learn numerous attitudes and behaviors relating to their profession apart

from the content knowledge (Wilburne & Long, 2010). In addition, attitudes of

teachers towards teaching mathematics have great effect on their professional

career and reflect their ideas about teaching (Cohen, Anion & Morrison, 2007).

Particularly, if an attitude is developed about a certain profession, it has great
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effect on the professional career of teachers. So the training imparted to

mathematics teachers should enable these teachers to develop positive attitude

towards mathematics instruction. It is vital for all mathematics teachers to show

positive attitude and make improvement in their subject knowledge as well.

Review of the past studies explores that the behaviors and attitudes of the

mathematics teachers have positive effect on the students too (Chi, Kang,

Yaghmourian, 2016). Hence the study regarding attitude of prospective

mathematics teachers and in-service teachers in the previous studies will

contribute a lot in teacher education of mathematics. By reviewing the previous

studies on teachers attitudes in teaching mathematics, we come across the studies

having comparison of attitudes in natural sciences, social sciences and languages

towards profession of teaching related to many variables ( Clarke, &

Hollingsworth, 2002). Schoenfeld (2011) examined attitude level of 231

prospective mathematics teachers getting training in a fourth year program of

Anadalou University and 118 mathematics prospective teachers in certificate of

teaching program, towards teaching of mathematics on various variables. It was

found from his findings that attitudes of mathematics teachers were constructive

and encouraging. Also there was a significantly great statistical variation in

attitude level of boys and girls favoring the female mathematics teachers in the

gender variable. Also it was explored that teachers’ attitudes were not significantly

different in terms of their GPA score at college level and the type of the college

from where they completed their graduate program in mathematics. Turner and

Rowland (2011) conducted study on attitudes of 397 secondary level mathematics

teachers towards teaching mathematics regarding various variables, results of this

study found that there was a significant numerical difference in attitude scores of
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male and female teachers favoring the female teachers related to gender variable.

This study also explored that the attitude score of those teachers was higher who

preferred the teaching profession among the top five professions. Findings also

explored that no statistical difference was recorded regarding the session they

studied. In another research work Everston and Randolph (1999) examined

attitude level of prospective mathematics teachers towards teaching in

Professional Development of Teachers Department of Pammukkale University,

Faculty of Education, studying different variables. This study showed that there

existed a major variation within the attitude score of those teachers who preferred

the profession of teaching in the top rated professions. But there was found no

significant difference among their attitude scores regarding the gender and the

session of study.

Couto and Vale, (2014) investigated attitudes of mathematics teachers by

applying attitude scale towards teaching profession concerning various variables.

Results of the study found no statistical difference regarding the gender factor.

They investigated the different factors affecting the attitudes of the prospective

mathematics teachers in Anatolian Teacher Training High School. They examined

different factors like GPA, teaching program, gender, preferring teaching

occupation in their planning, parents' education, academic progress, size of the

family and monthly income, of 240 pre-service mathematics teachers enrolled in

two different teacher training institutions. The results revealed that a statistical

difference existed in attitude scores concerning all the variables. Also Olatunde,

(2009) determined the attitudes of 958 mathematics teachers by applying Attitude

scale studying various variables. The study also explored that a statistical

difference existed in attitude score of male and female teachers favoring the
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female gender.

Adler (2017) also carried out research on the attitudes of mathematics

teachers and found that the gender factor affects the attitudes of teachers towards

mathematics teachings. She found that the scores of female teachers were higher

than those of male teachers in terms of attitudes and academic success in Turkish

Education Department. Also she found significant difference in regarding teacher

program from where they graduated. Hellmig (2008) explored that majority of

mathematics teachers in Pakistan have not positive attitude towards teaching

profession. In addition, they also revealed that attitude level of female secondary

teachers regarding teaching occupation was higher than the attitude level of male

secondary level mathematics teachers. They illustrated the cause of such results

having a stereotyping perception that “teaching is a feminine job”. They also

found that the teachers in public schools had significant commitment, enthusiastic

and contented with their job in comparison with those teaching in private schools.

But findings of some other researches show that not the gender but the variables

like teacher program they completed from and the class level have effect regarding

attitude level of teachers about their teaching occupation.

It was revealed by Couto and Vale (2014) that gender factor does not affect

the attitudes of the mathematics teachers but some other dimensions like

profession loving and respect to profession, female teachers have more positive

attitudes than the males. While studying the confidence level, male teachers are

more confident than the female teachers. Regarding class level, prospective

mathematics teachers who studied pedagogical courses, have more positive

attitude than the others. In addition, Harslett et al. (2000) in their research found

that there existed a positive relation between the class level and the attitudes of



72

mathematics teachers. Attitude level of the teachers rises up as the class level is

increased in the same way. This result explores that the courses on subject matter

and pedagogical courses have encouraging effect on the attitudes of mathematics

teachers towards their profession. Similarly, Borko (2004) in his study found that

attitudes of teachers are not affected by gender factor but the kind of teaching

program and the class level are effective. Coffey (2014) also showed that the kinds

of training departments have effect on attitude level, but it is not affected by the

university and the gender factors. Moreover Chi (2011) articulated that the

prospective teachers studying in the non-thesis teaching program have positive

attitude towards teaching profession but such type of program does not affect their

attitudes. On the other hand, Oser (2006) in his research study on 400 post primary

teachers, investigated that these teachers had less attitude level towards teaching

profession due to inadequate financial remuneration and the continued delay in the

payment of monthly salaries. They also obtained that poor conditions of service

and the negative behavior of the teachers concerning their personal and

professional ones are the factors of the teachers causing low attitudes towards

mathematics teaching. Moreover the participating teachers in their focus group

interviews disclosed that they came into this profession due to interest in the

children but later on they changed their choice and they felt that the prevailing

circumstances accidentally led them to teaching.

The above discussion reveals that the pre-service teaching programs develop the

attitudes of mathematics teachers towards teaching profession. In literature review,

some researches put emphasis on the significance of pedagogical content courses

that develop positive attitudes among the prospective teachers. In contrast, there is

a lack of research work containing the effect of pedagogical content courses taught
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in the teacher education programs, on developing their attitudes.

2.7 Beliefs of Mathematics Teachers

Mathematics teachers' beliefs about teaching of mathematics, in fact, indicate

their personal views about the knowledge of mathematics which in turn affects the

process of decision making of the teachers about curriculum and instructional

strategies ( Tatto, Schwille, Senk, Ingvarson, Peck, & Rowley, 2008). In Sowder

(2007) view, self perceptions of secondary level mathematics teachers looked as

the reflection of their instinctively held opinions of communication or oral

commitments to theoretical concepts that may be idea, as part of a wide-ranging

philosophy of instruction (p. 112). Teachers reflect their ideas connected to the

curricula of the subjects, teaching, students, instruction process, content awareness

and teachers behave like the filters to bring out new knowledge and experience

(Aksu & Umit ,2016; Lim & Guerra, 2013). In addition, beliefs of educators are

the personal outlook of teachers about engaging themselves in teaching activities

and pedagogical exercises (Schoenfeld, 2005).

Literature on teachers' beliefs shows that the perceptions of teachers on

teaching mathematics, affect teachers class room instruction, though a complex

relation exists between them (Gess-Newsome, 2015). Many research studies

reveal and identify a strong mutual connection concerning their beliefs and class

room practices but difficult to explain. Some research studies propose that

teachers' beliefs affect teachers teaching behavior but some other studies explore

that class room practices influence teachers beliefs (Livy, Vale & Herbert, 2016).

Some other research studies indicate that many other variables such as teachers'

experience also affect their relationship between beliefs and class room practicum

(Turner & Rowland, 2011). Research findings describe that teachers encounter



74

many hardships while implementing their set of beliefs or ideas in teaching an

innovative curriculum.

2.7.1 Beliefs of mathematics teachers regarding change in curriculum

Gutiérrez and Boero (2006) are of the view that implemented curriculum is the set

of teachers' beliefs about teaching mathematics, so the curriculum decision makers

may give due value in preparing mathematics curriculum. But when the teachers'

beliefs are not in accordance with the curriculum reforms, then it becomes very

difficult to implement teachers' morale and willingness to implement innovation in

teaching. Beliefs of secondary teachers may play a role of facilitation in putting

forward the guide lines into complicated and hard veracity of classroom

instruction (Pehkonen & Törner, 2004: Leder & Forgasz, 2002). If there is a

similarity in the beliefs of mathematics teachers in curriculum change, then there

will be harmony of beliefs between them. On the other hand, if teachers have

negative beliefs about implementing innovation in curriculum, then there will be

low take up of reforms, dilution and likely to follow corruption (Newton &

Newton, 1998).

It has been articulated by Thompson (1992) that either teachers are the

facilitators or the hurdle in bringing change. It is not the issue of having

expectation from mathematics teachers to endorse change, but there is a possibility

that their beliefs do not match with those favoring reforms and hence become an

obstacle in this struggle. Moreover Hart (1992) affirms that teachers understand

the new practices as trivial and superficial and so they oppose such reforms in

curriculum. But disunity is also created due to innovations because many

opposition groups are generated. Olatunde (2009) narrated that any change causes

the collision of two cultures where the contrast between beliefs and objectives is
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required for lessening and purposely blended. Unpopular changes have negative

impact on teachers' self-esteem bearing pressure, skepticism, nervousness and

uncertainty (Schlesinger & Jentsch, 2016). Due to the failures of many

instructional changes, Hart (1992) has made an effort to draw the attention of

education researchers to have a close view at mathematics teachers’ beliefs being

an important component of curriculum implementation.

It has been argued by Schoenfeld (2011) that it seems unlikely for the teachers

to change their teaching practices in the classroom without changing their beliefs

and behaviors. If a teacher does not change his attitudes and beliefs internally

about any reform then such change will be a cosmetic one. It has been warned by

Blömeke & Delaney (2012) in their research study that many reform programs

that claim to bring a lot of changes on a large scale, have succeeded in attaining

these results due to the ‘travesty’ of the clear and innovative doctrine related to the

change. The disparity found in teachers' beliefs and the curriculum goals has

largely affected the process of bringing innovation in mathematics curriculum. In

addition, it has been articulated by Bromme (1994) as “teachers, who must be the

stakeholders of innovation, are product of the system they are trying to reform”.

They have suggested that mathematics teachers' attitudes, self perceptions and

morals which are against the constructivism are the major hurdle in the field of

mathematics instructional reforms. Kaiser and Blömeke, (2013) have explored this

complex mismatch between changing beliefs, instructional strategies and

possessions in the decades of fifties and sixties in USA.

The researchers are in favor of the arguments that the inconsistencies between the

substance of the incorporated material and the working necessities for that

substance by mathematics teachers are the major hurdle in accomplishment of the
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inventive mathematics trainings. A little change was observed because the beliefs

regarding the innovation in pedagogy were not matching the mathematics

teachers’ beliefs. Moreover these innovations demanded new roles and teachers’

responsibilities that were difficult to achieve. Mathematics teachers were not only

strange with the new subject matter but also they had to adopt new strategies of

teaching. Lipowsky (2004) is of the view that the new changes made in curriculum

cannot be effective when they are not in accordance with the teachers' beliefs.

unfortunately, so many curriculum changes made in mathematics have been found

useless that were opposite to the teachers' beliefs . Leung and Park (2002) criticize

by saying; the decisive fortune of a change will ultimately rely on the decisions of

the teachers (p. 3). Success of such innovations was frequently dispersed due to

presentation of new content in the traditional way and following a firm set of

procedures.

These innovative programs failed because of the negligence to know the

pedagogical content knowledge of teachers and their beliefs concerning the

contextual environment of teaching where these changes took place (Tecla, 2007).

In the last decades, it was assumed that mathematics teachers will change their

attitudes and were taught useful knowledge for them and learners (Day & Sachs,

2004). Hence the present strategies to implement new curricula demand depending

upon the beliefs of teachers regarding teaching mathematics because it is very

difficult to change their teaching styles and their classroom practices being a

procedure of learning and unlearning again (Erickson, 2011). But it should be

realized that changes made in content are the cause of feelings of discomfort

among the teachers and they may be repulsive (Mcber, 2000). Ball (2000)

articulates that whenever a new change in curriculum is made, teachers are afraid
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of what will be the response of the parents and administrators about it and hence

they try to defend their previous practices unless they are fully satisfied and

persuaded. Hence it is very difficult to take risk of making change in curriculum

because education system is not favoring it but relatively a “secure and pleasant

classroom” (Thompson, 1992).

Moreover the word teachers' beliefs is applied in a variety of meanings, like

“learning contexts, teachers’ thoughts, personal knowledge, pro-actual

understanding, personal pragmatic knowledge, experiential knowledge” (Vanes,

(2011), “contexts, individual theories, frames of orientation, concepts, world

metaphors, schemata, constructs, and images” (Zaslavsky & Leikin, 2004: p. 480)

and “individual context, theoretical system, moral values, realistic knowledge,

opinions, image, metaphor, and didactic subject knowledge (Clarke &

Hollingsworth, 2002). These all ideas describe an inherent concept of teachers'

personal perceptions. Here teachers' mathematical beliefs give the meaning of

teachers' beliefs about instructional process of mathematics.

2.7.2 Teachers’mathematical belief systems

Researchers have tried to sub-divide teachers' beliefs into sub belief systems.

A large number of the research authors are in favor of a system containing

teachers' beliefs about (a) mathematics nature (b) Process of mathematics

education and, (c) ideal perception of mathematics instruction (Ernest, 1989;

Thompson, 1991). There exists a large range of teachers' personal beliefs about

education of mathematics because this list includes a large number of teachers'

feelings of their individual ability, calculators, laptops, evaluation process, peer

group work, concepts about school environment, specific teaching strategies, text

books, learners, qualities and theories of knowledge, and many others. Really,
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the teachers' beliefs system is derived from the previous personal experience of

them about mathematics (teachers copy the method by which they were taught).

Also they predict new techniques of teaching (teachers believe to teach

mathematics using suitable strategy to deliver subject matter). Mathematics

teachers’ perceptions also influence their attitudes in classroom environment

(Borko, 2004; Thompson, 1992).

Clarke and Hollingsworth (2002) describe that concepts of teachers play the

role of frame of reference where they develop their understanding, deduce their

experience and perform logically. Hence a system of teachers’ beliefs is a form of

private and personal subject-matter which plays the role of interface between

theory of curriculum and its practice in classroom (Shullman, 1987; Smith, 1982).

However, the nature of the association between teachers' beliefs system and their

teaching behaviors is very complicated (Cooney, 2004). A lot of research reports

on teachers' behaviors affirm the existence of a relationship between them but it is

very difficult to explain it. The reason for this is, teachers beliefs are taken into

account in light of their personal qualities, the environment of learning underlying

the beliefs where they are enacted and are related with a complete belief structure

of teachers (Pournara, 2016). Generally personal perceptions of teachers are

considered to be conventional or progressive directed (Hart, 1989). Progressive

teaching underlies a perspective connected to the pedagogical approaches such as

process oriented, student-centered, developing higher thinking, and learning

environment oriented. While, traditional instruction is associated with the

approaches which are conventional in nature e.g. learning by rote, subject centered,

content oriented and basic learning skills. Therefore traditional instruction is the

delivering of mathematical content knowledge by traditional methods whereas the
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progressive instruction carries a strategy of problem solving where the students

are facilitated in building students’ mathematics knowledge by doing themselves

(Lim & Guerra, 2013).

Smith and Gillespie (2007) state that the researchers are agree to the idea that

mathematics education must be centered on problem solving which obviously

manifested their clear beliefs. Nevertheless, their essential implication to solve

problems represented their inherent beliefs. The difference between implicit and

explicit beliefs of the teachers was the result of the agreement between the

respondents over the necessity of problem solving, but in actual divergence with

innovators related to what that actually meant (p. 10). Research studies related to

the beliefs of teachers concerning instruction of mathematics have explored that

most of mathematics teachers had the opinion about mathematics to be a

congested set of actions and facts and that it is the process of conveying students

the absolute right knowledge (Ball, 1991; Brown, Cooney & Jones, 1990;

Thompson, 1992). Guskey (2004) has revealed that this belief about mathematics

is wide spread and has remained a dominant perspective during the last century.

Thompson (1992) however verified that mathematics teachers can have

constructivist beliefs and behaviors.

In the same way Malikow (2005), found that mathematics teachers had beliefs

about learning of mathematics means just to have a solution of mathematics

question. Borko (2004) has described that secondary school mathematics teachers

had two sets of opinions about teaching of mathematics (a) Constructivist

approach and, (b) traditional approach. Smith and Gillespie (2007) have described

that most of mathematics teachers believe this subject to be the sum of formulas

and rules but at the same time considered it as a creative and flexible effort. It has



80

been reported by Cady and Rearden (2007) that a large number of mathematics

teachers believe the role of students as passive one but they also believe that

mathematics teachers should refer real world problems in their instruction. Also

Beswick (2007) has described basic nine constructivist beliefs of mathematics

teachers. She has pleaded the establishment of classroom environment in her

samples which were according to the rules of constructivist theory.

Andrews and Hatch (2000) made a comparison between the beliefs and

teaching practices of Hungarian and English mathematics teachers and explored

that a huge difference existed between them. Hungarian teachers were found

against the enriched environment for mathematics classroom while English

teachers were in favor of it. Gellert (1999) has viewed that mathematics teachers

have belief about the mathematics classes as obtaining degree for the students and

consider the role of teachers as facilitators and entertainers. Many research authors

have examined the correlation between mathematics teachers’ opinions and their

classroom practices and found them consistent (Even & Tirosh, 1995; Stipek et al.,

2001; Thompson, 1985; Speer, 2005). Thompson (1985) has narrated in his study

regarding consistency that mathematics teachers having constructivist beliefs were

found encouraging their students to build their knowledge explicitly and narrating

the reasoning in their teaching, it is called constructivist approach. In addition,

Even and Tirosh (1995) have revealed that teachers had belief about mathematics

as a collection of unexplainable concepts and ideas stressed for the learning of

those contents and formulas. Similarly, Stipek et al. (2001) identified those

mathematics teachers having conventional perceptions about teaching

mathematical contents using traditional teaching approaches. For instance, they

did not provide free environment to their students to take active part in learning



81

process. Also Speer (2005) identified the presence of a relation between their

beliefs system and teachers’ classroom practices. In contrast, some research

studies explored inconsistent association between teachers' beliefs and classroom

practices (Cooney, 1985; Raymond, 1997; Thompson, 1992; Westerman, 1990;

Shield,1999; Barkastas-Tasos & Malone, 2005). For instance, Raymond (1997)

indicated that secondary teachers had strong belief to carry out their instruction

according to the rules of constructivism, but their classroom instruction was found

traditional.

Moreover, Barkastas-Tasos and Malone (2005) found in their research study

that mathematics teachers possessed less conventional beliefs comparing their

teaching methodology, but environment of classroom was the barrier in

implementing those beliefs into practice. Classroom environment can affect the

shaping of secondary teachers perceptions into implementation (Leenhardt, 1989;

Brown and Borrko, 1992; Westerman, 1990; Barkastas-Tasos & Malone, 2005;

Beswick, 2005). Such inconsistencies have been explained by Beswick (2006) in

terms of clustering. Grein (1971) has stated that an individual may have the beliefs

which may oppose each other without knowing the reason of their difference

because the beliefs of a system may be similar in a group which is cut off from the

other beliefs. (p.17). While Speer (2008), has suggested that using different

techniques for collecting data and analyzing it, findings might be different in

relationship of teachers' beliefs and classroom practices. She articulated that if the

relationship between teachers' beliefs is to be explored, then conducting interview

or survey technique is not fruitful. She stated that the techniques for writing down

the beliefs might be good, but those perceptions, at that level of detail, may carry

little descriptive power for teachers’ decisions (p.262). Leatham (2006) revealed
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that these consistencies found are because of the framework for conceptualizing

mathematics teachers' beliefs. He has stated: In spite of looking teachers

inconsistent beliefs, the potential of secondary mathematics teachers to clarify

their beliefs along with the explanation of the researchers regarding those beliefs

are taken as challenging (p. 92).

2.7.3 Influence of different factors on beliefs

As referred earlier in the review, personal experiences, past history of events

affect deeply constructing beliefs of mathematics teachers (Calderheed & Robbson,

1991; Nespar, 1987; Richerdson, 1996; Groutenboer, 2008). So the opinions are of

contextual nature, many factors of individual may influence them. Moreover,

Hofer and Pintrich (1997) indicated that personal beliefs of teachers and their

attitudes about nature of mathematics and mathematical knowledge had a close

relation with their views about process of mathematics instruction. The fact

prevails that beliefs about teaching of mathematics in different states of the world

may be different because their experience as a learner may be different.

Schoenfeld (2005) indicates the process of taking decisions on the right time to be

a perspective of learning, objectives and perceptions of teachers, he further states

that: In short summary: the beliefs of a teacher in a particular context, create the

structure and prioritization of objectives. If a particular collection of goals is

provided, a teacher carries a research and gives a practical shape to his knowledge

that coincides with the system of beliefs held by him and which is developed to

suit the goals achieved on priority base. Whether the desired goals are achieved or

not, or as the perspective changes, new goals take on high priority, and activities

are then adopted in the search of these goals (p. 41).

The literature cited above reveals that teachers' beliefs about teaching of
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mathematics depend upon many factors. Also the past history of teachers’

instructional practices plays an important role in developing teachers' beliefs about

their methods of teaching mathematics. Beliefs are too affected by professional

development of mathematics teachers from time to time to enhance their capacity

building in their weaker areas of mathematics.
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CHAPTER 3

RESEARCH METHODOLOGY

The study was conducted with the objective to analyze the professional

competencies of secondary school mathematics teachers and developing a model

for future. In this chapter, the method and procedure of the study is covered that

consists of population, choosing sample for study, developing research tools and

procedure of its administration.

3.1 Research Design

For conducting this study, mixed method (Qualitative + Quantitative) design

was used. According to Gay and Airasian (2003) such type of research design is

termed as QUAL-QUAN and they also elaborate it as a design, which integrates

simultaneously qualitative and quantitative methods with equal weight (p. 185).

Gay (2000) also elaborates this design as, descriptive research involves collecting

data in order to test hypotheses or to answer research questions, concerning the

current status of the subject of the study. Typical descriptive studies are concerned

with the assessment of attitudes, beliefs, opinions, demographic information,

conditions, and procedures (pp 249-250).The data are collected through

questionnaires, interviews, survey, observation and socio-metric techniques (Gay,

2000, p.254). According to Gay (2000), data collection techniques are described as,

“assessment and analysis of interpersonal relationship within a group. In this

technique members express their choices for other members of the group. The

choices so expressed are graphically shown in a diagram called sociogram.”
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3.2 Population of Study

The target population for this study was all the secondary school mathematics

teachers of Khyber Pakhtunkhwa teaching mathematics to 9th and 10th classes in

the public sector including male and female.

However keeping in view the time factor and the available resources, it was not

possible to carry out the research all over the province. Therefore in light of the

guidelines provided by the Education Department of the province and for smooth

conduct of the research, seven districts were selected to carry out the research.

Hence these districts were included for conducting research. Also the population

of these districts was demographically scattered and about six months were

consumed in collecting data from these districts completely. Population for this

study consisted of the secondary school mathematics teachers of public sector.

Their detail is given in the following table 3.1.

1. All the 692 Higher secondary and secondary schools (Male & Female) of

seven districts.

2. 1427 secondary school mathematics teachers (male and female) of Govt.

schools teaching mathematics to class 9th and 10th of seven selected

districts of Khyber Pakhtunkhwa.
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Table 3.1
Total Secondary school mathematics teachers of Govt. Higher secondary and
secondary schools of selected population
S:
No
.

Name of
District

Total High and Higher secondary schools

Urban Rural Grand

Total
Total
math
teachers

Male Female Total Male Female Total

1 Abbottabad 6 5 11 65 41 106 117 242

2 Battagram 1 0 1 34 7 41 42 87

3 Haripur 9 5 14 57 48 105 119 245

4 Kohistan 0 0 0 30 2 32 32 66

5 Mansehra 2 1 3 84 43 127 130 268

6 Nowshehra 15 3 18 57 28 85 103 212

7 Peshawar 32 25 57 53 39 92 149 307

Total 65 29 104 380 208 588 692 1427

Source: EMIS Annual School Census Report 2015-2016 GOVT. Of KPK

3.3 Sample
Sampling is defined by Krainer, (2010) as; sampling is the process of

selecting units (e.g. people, organizations) from a population of interest so that by

studying the sample we may fairly generalize our results back to the population

from which they were chosen (p.54). Sample for this research study was taken

from the above population as follows.

There were total 692 Higher secondary and Secondary schools of public sector in

seven selected districts of Khyber Pakhtunkhwa. Out of them, 143 schools were

taken as the sample with the use of random number table by employing proportion

allocation technique for this research study. It is evolved about 20% of the total

population. Gay (2000) has referred Krejcie and Morgan, (2004) for the selection

of sample size to seek assistance where the population is about 1500. The

proposed sample size from them is 306 for the above mentioned population

(p.125). Whereas the sample in this research study is 355 for the selected

population of 1427 which is more suitable for generalizing results. By using
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multistage stratified sampling technique, all the seven selected districts were taken

to be the primary units whereas the Higher secondary and Secondary schools

(male & female) from these districts were considered to be the secondary

sampling units and the secondary school mathematics teachers teaching

mathematics to class 9th and 10th as the tertiary sampling units that represent the

total population. The detail of the sample is given below in the table.

Table 3.2

Detail of Sampled Govt. Higher secondary and secondary schools and their

secondary level mathematics teachers

S:

No.

Name of

District

Sampled Higher secondary and secondary schools and their mathematics

teachers

Urban area schools Rural area schools Grand

Total of

schools

Total math
teachers of
sampled
schoolsMale Female Total Male Female Total

1 Abbottabad 3 1 4 12 7 19 23 57

2 Battagram 1 0 1 7 2 9 10 18

3 Haripur 2 1 3 11 10 21 24 52

4 Kohistan 0 0 0 6 0 6 06 15

5 Mansehra 1 1 2 17 10 27 29 65

6 Nowshehra 3 1 4 11 06 17 21 64

7 Peshawar 6 5 11 11 8 19 30 84

Total 14 09 23 76 44 120 143 355

All 355 secondary school teachers of public sector who taught mathematics to

class 9th and 10th of seven selected districts were considered as sample by applying

proportion allocation on the basis of gender and urban-rural partition. The final

sample contains 90(63%) Govt. Boys Secondary schools having 224 mathematics

teachers, out of which 14(16%) were located in urban area having 36 mathematics

teachers and 76(84%) were in rural area with 188 mathematics teachers. Similarly
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53(37%) was sample for Govt. Girls Secondary schools having 131 female

mathematics teachers, out of which 9(17%) with 22 math teachers were urban and

44(83%) were in rural areas having 109 female mathematics teachers.

For conducting semi structured focus group interviews, purposive sampling

was made from the rich population of mathematics teachers from rural as well as

urban areas in three urban locality schools of Abbottabad, Haripur and Peshawar.

3.4 Procedure

To conduct this research study, following methodology was used to achieve

the objectives of the study.

3.4.1 Research Instruments

After going through the relevant literature, a survey type questionnaire

was prepared in light of the research Questions of the study. Shah (2007, p.67),

articulates that, the major instrument which is often used for collecting data from

different scattered areas is a questionnaire. A questionnaire is a formal, written, set

of closed ended and open ended questions that are asked from every respondent in

the study. Gay (2000) states about a questionnaire that, the questionnaire should be

attractive and brief, and easy to respond. Sloppy looking questionnaires turn

people off, lengthy questionnaires turn people off, and questionnaire requiring

lengthy responses to each question really turn people off. Turning people off is not

the way to get them to respond (p.256).

Also qualitative data in the form of focus group discussion was collected from

the respondents who were the secondary school teachers teaching mathematics to

class 9th and 10th. A questionnaire for conducting semi-structured focus group

interview (appendix “G”) was also prepared to know the open views of secondary

school mathematics teachers about their professional competencies. According to
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Morgan (1998), focus groups are used for generating information on collective

views, and the meanings that lie behind those views. They are also useful in

generating a rich understanding of participants’ experiences and beliefs (p: 45).

Both the questionnaires were prepared keeping in view all the vital aspects

related to the topic of the study. There were three parts of the questionnaire used

for collecting quantitative data, one was related to the content knowledge (see

appendix A) of the secondary school mathematics teachers containing 32 items,

second part consisted of the statements regarding the pedagogical knowledge of

the concerned teachers (see appendix B) consisting of 30 items and the third part

contained the attitudes and beliefs of the teachers (see appendix C) having 20

items about teaching of mathematics. There were four sub-categories of content

knowledge, knowledge of subject-matter, knowledge of pedagogy of

subject-matter, pre-service content knowledge and finally in-service content

knowledge of mathematics. Similarly pedagogical knowledge was sub divided

into pre-service pedagogical knowledge, in-service pedagogical knowledge and

classroom practices of mathematics teachers. Third part of the questionnaire

comprised of first thirteen items on the attitudes while the last seven items were

related to the beliefs of mathematics teachers. Statements of the first two parts

were developed on three point rating scale called Likert scale while the statements

of the third part were developed on five point rating scale. However it was a

lengthy questionnaire where mathematics teachers had to respond on 238 items

but the questionnaire was developed in the way that it did not look too long.

3.4.2 Validation of research instruments

In order to judge the validity of the questionnaires, these were discussed

and handed over for review with the experts of item development. A sheet
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consisting of the questions for conducting focus group interviews was also shared

with the experts of qualitative research for review. The list of the expert panel is

given in appendix “G”. Best & Kahn (2006, pp.181-201) have discussed to

improve and validate the questionnaire and articulated that, study other

questionnaires, and submit your items for criticism to other members of your class

or your faculty, especially those who have had experience in questionnaire

construction.

3.4.3 Pilot testing

The researcher also conducted a pilot testing in the secondary schools of

Abbottabad city on 21 secondary school mathematics teachers of the population to

improve the questionnaire. Also the questionnaire for conducting focus group

interview was pilot tested on 3 secondary school mathematics teachers of

Abbottabad in the population not included in the sample. After pilot testing, on the

basis of consultation with experts of item developers, the researcher discarded 40

test items of the questionnaire and developed them for final administration as

given in the Appendices. The statements of the questionnaire were typed in an

easy language format so that each statement may become clear and legible. To fill

the questionnaire, enough space was provided for marking of the respondents.

Questionnaire was also translated into Urdu for the easy and clear understanding

of the respondents.

3.4.4 Reliability of questionnaire

According to Yin (1994), reliability demonstrates the issues related to data

collection and procedure by giving the same results repeatedly. Joppe(2000)

makes the definition of reliability as, “The extent to which results are consistent

over time and an accurate representation of the total population under study is
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referred to as reliability and if the results of a study can be reproduced under a

similar methodology, then the research instrument is considered to be reliable” (p.

1).

In order to measure the reliability of the questionnaires, Cronbach’s alpha

co-efficient was calculated. It gives the internal consistency among the items of

the questionnaire.

Table: 3.3
Cronbach’s Alpha Reliability of Content Knowledge Items
S:

No.

Competency Level No. of items Alpha value

1 Teachers’ subject knowledge 32 0.664

2 Teachers’ pedagogy 32 0.804

3 PS training knowledge 32 0.913

4 IS training knowledge 32 0.893

Total 128 0.912

Table: 3.4

Cronbach’s Alpha Reliability of Pedagogical knowledge items

S:

No.

Competency Level No. of items Alpha value

1 PS training pedagogical

knowledge

30 0.862

2 IS training pedagogical knowledge 30 0.893

3 Teachers’ classroom practices 30 0.777

Total 90 0.874

Table: 3.5
Cronbach’s Alpha Reliability of Attitudes & Beliefs items
S:
No.

Competency Level No. of items Alpha
value

1 Attitudes towards teaching math 13 0.565
2 Beliefs about teaching

mathematics
07 0.542

Total 20 0.710
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The total values of Cronbach’s alpha range from 0.710 to 0.912. These values

show the reliability of the questionnaire items which are more than the minimum

value of 0.7.

Also the reliability of the semi structured interviews was measured with the

responses of the mathematics teachers on each item of the focus group

questionnaire. After interpretation of the data, respondents were debriefed about

their answers. Also these were presented for peer review with the research experts.

3.5 Data Collection

The questionnaires were delivered to the secondary school mathematics

teachers personally and also they were given instructions for filling the

questionnaire. Also self addressed envelopes were handed over to those

respondents who could not fill the questionnaires on the spot. However effort was

made to collect the questionnaires on the same day of visit after its complete

filling. The respondents who could not fill the questionnaire on the spot, were

requested to reply quickly through cell phone, E-mail or the other reminders.

Consent of the heads and mathematics teachers was taken to collect the required

data. The respondents were told that their information will not be shared with

anyone. It will be kept secret and it will be only used for research purpose.

Data collection process from respondents was started in October, 2016. At the

first stage the data was collected from six male secondary schools located in rural

area as there were no girls secondary schools in the sample. In the next stage, data

was collected from nine male and one female scools of Battagram district. Now,

the researcher approached 29 secondary schools of Mansehra district out of which

one boy and one girl school were urban and 17 boys and 10 girls schools were in
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rural area. Then 23 secondary schools of district Abbottabad were personally

visited which was the home district of the researcher. Out of 23 schools, one boy

and one girl school was from urban area while 13 male and 8 female schools were

located in the rural area. These questionnaires were checked minutely whether any

information is left incomplete or unfilled.

Now data was collected from 24 secondary schools of district Haripur , out of

them 2 male and one female school were located in urban area while 11 boys and

10 girls schools were situated in rural area. Then 30 secondary schools of district

Peshawar were visited, out of which 6 boys and 5 girls’ schools were located in

urban area and 11 boys and 8 girls schools were situated in rural area. Finally, 21

secondary schools of district Nowshera were visited, out of which 3 male and 1

female school were located in urban jurisdiction whereas 11 boys and 6 girls

secondary schools were in rural area.

Hence the process of data collection was completed in about six months. It

was all possible due to the cooperation of the District Education Officers both

male and female and a lot of help was provided by the worthy heads of concerned

institutions in collecting the required data timely.

3.5.1 Data collection through focus group discussion

In order to know the verbal views of mathematics teachers about their

professional competencies, Three focus group interviews were conducted in three

districts Abbottabad, Haripur and Peshawar. According to Lederman and Thomas

et al.,(1995), a focus group is a technique involving the use of in-depth group

interviews in which participants are selected because they are a purposive,

although not necessarily representative, sampling of a specific population, this

group being ‘focused’ on a given topic’. Participants in this type of research are,
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therefore, selected on the criteria that they would have something to say on the

topic, are within the age-range, have similar socio-characteristics and would be

comfortable talking to the interviewer and each other (Richardson & Rabiee,

2001).

A sheet containing the questions related to the professional competencies of

mathematics teachers was prepared. In all the three districts, participants were

invited with the permission of their heads of institutions. Purposive sampling was

made from the rich population of the mathematics teachers. Researcher recorded

the discussions of the participants with their permission. Researcher also took

notes where necessary during their discussion with the help of a research assistant.

Semi-structured interviews were conducted for the focus group discussion.

Instructions were delivered to the participants regarding the smooth conduct of the

focus group interviews.

3.6 Analysis of Quantitative Data

All the quantitative data collected was tabulated in Microsoft Excel sheets in

the form of frequencies. These frequencies were then transformed into the

numerical scores by giving them the underlying scale values of each of the

responses (Using Likert scale) and the converted scores were used to determine

the professional competencies of secondary school mathematics teachers in terms

of their content knowledge, pedagogical knowledge and their attitudes and beliefs

towards teaching of mathematics.

GE = Great Extent 03 points

SE = Some Extent 02 points

NA = Not At All 01 point (Likert, 1932)
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For the data of attitudes and beliefs, the following values were assigned to the

responses.

SA = Strongly Agree 05 points

A = Agree 04 points

UD = Undecided 03 points

DA = Disagree 02 points

SDA = Strongly Disagree 01 point (Krosnick, 1999)

According to Gay, (2000, p.96), the significance of data analysis techniques is

described as; “the research plan must include a description of the statistical

technique or techniques that will be used to analyze the data.” Analysis of the

collected data was made by calculating percentages of different types like the ratio

of sample schools to the total schools, male/female, rural/urban, experience of

teachers, qualification of teachers, observed frequency responses.

For the analysis of quantitative data, Statistical Package for Social Sciences

Version-16, was used. Chi-square (χ2) test was applied. It is a non-parametric test

of significance and it is suitable to apply when the data is in the shape of

frequency counts. This test compares the frequency of the actually responses

observed in the study with the expected frequency of the responses to examine the

existence of significance between them. Test was incorporated on the responses

received from the secondary school mathematics teachers.

For the statistical analysis of the data, the following formula of Chi-square test

was utilized.

fo = Frequency observed

fe = Frequency expected

df = Degree of freedom(df=2 for content and pedagogical knowledge

questionnaires and df=4 for attitude and belief questionnaire
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= fo - fe

=(fo-fe)²

= (fo-fe)²
fe

χ2 = ∑(fo-fe)²
fe

(Garrett, 1997)

3.7 Analysis of Focus Group Discussion
For the analysis of the qualitative data in terms of focus group discussion,

the researcher adopted the data analysis and its coding procedure proposed by

Creswell (2009) and Esterberg (2002). Particularly the procedure of Esterberg

(2002), who proposed that coding of data, is a process where “you work

intensively with your data, line by line, identifying themes and categories that

seem of interest” (p. 158). Moreover, Creswell (2009, p: 187) has favored the

conventional approach of data analysis in social sciences that allows the

emergence of coding during data analysis. After examining the data of the

research through the open coding process, researcher reviewed the codes that

emerged in the data.

The researcher adopted Creswell’s (2009) six steps for the process of data

analysis which are described in linear order.

Step 1: Organize and prepare the data for analysis (p. 185). Researcher examined

the audio interviews of the participants in this step and transcribed them into

verbatim using Microsoft Word.

Step 2: Read through the data (p. 185). This step favors the Esterberg’s suggestion

to “get to know your data”. Researcher studied again and again to approach the

general meaning of the statements and to get the true sense of the views of the

participants.
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Step 3: Begin detailed analysis with the coding process (p. 186). By following the

procedure of Cresswell, researcher organized the interview material into small

pieces and distributed the segments into different categories. Then these categories

were labeled in line with the actual language of the interviewees.

Step 4: Use the coding process to generate a description of the setting or people as

well as categories for these for analysis. (p. 189). This process was used to create

codes for focus group discussions recorded. This led to generalize them into

themes. Now theses themes were analyzed and gathered the various themes into a

general description.

Step 5: Advance how the description of the themes may be represented in the

qualitative narrative (p. 189). Using this step, the emerged themes were embedded

into descriptive passages; hence the findings logically appeared from the

interviews of the participants.

Step 6: Interpret the meaning of the data (p. 189). Cresswell claims that the

background of the researcher plays important role in deducing the meanings of the

themes as a researcher’s loyalty to a theoretical lens. During the process of

interpretation, researcher’s own experience being a school head enhanced my

knowledge regarding teachers’ interviews. For the conveying of the views of

participants, the researchers focused deeply on their discussion, the conclusions

they drew and their intentions for future. The themes that emerged from this study

came directly from my awareness of the healthy tension between my own biases

and the participants’ own meaning-making processes.
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CHAPTER 4

RESULTSAND DISCUSSION

The study was conducted with the purpose to make “An analysis of the

professional competencies of secondary school mathematics teachers in KP and

designing a model for future”. In this chapter, the results are presented with their

interpretation. Data collected was analyzed both quantitatively and qualitatively.

The main purpose of the data analysis process was to summarize the large data to

extract useful findings, conclusions and recommendations. Three main parts of the

questionnaire including teachers’ content knowledge, teachers pedagogical

knowledge and their attitudes and beliefs regarding mathematics instruction were

analyzed. Chi-square test was applied to observe the significance of the results in

terms of p-value. For the purpose of simplicity and convenience of description,

teachers responses on attitude and beliefs questionnaire were considered as SA

and A have been combined as a single response, similarly the responses DA and

SDA have also been combined as a single response. For the sake of clarity the

researcher has categorized the term ‘majority’ in percentage as under:

Simple majority 50-69

Moderate majority 70-89

Large majority 90 & above (Flick, 2007)
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4.1 Results Regarding Content Knowledge of Mathematics
Teachers

Table 4.1.1
Teachers views about Content Knowledge in mathematics regarding Quadratic
Equations & Variations

Analysis of statement No. 1 indicates that mathematics teachers’ perception

about their content knowledge regarding the solution of quadratic equations by

factorization,taking common and mid term break was significant(Chi-square=163,

p<0.05), and hence majority of mathematics teachers (GE=83%) was competent in

solving quadratic equations by using factorization, taking common, and

mid-term break.

Numerical analysis of statement No. 2 shows that mathematics teachers

perception about their content knowledge regarding the solution of quadratic

equations by completing square method was significant (Chi-square=540, p<0.05),

and so majority of mathematics teachers (G.E. =77%) was of the view that they

were competent in solving quadratic equations by completing square method.

Statistical analysis of statement No. 3 represents that the perception of

mathematics teachers about their content knowledge in solving quadratic

Item
No.

Competency area in content knowledge Observed Response
frequency

x χ2 p

N.A. S.E. G.E.
1 Solution of quadratic equations by

factorization by taking common and mid term
break.

6
1.6%

55
15.4%

294
82.8%

2.84 163 0.00

2 Solution of quadratic equations by completing
square.

13
3.6%

69
19.4%

274
77.2%

2.74 540 0.00

3 Solving with quadratic formula and different
types of quadratic equations.

7
2.0%

115
32.4%

233
65.6%

2.63 216 0.00

4 Solving Ratio, proportion and variation
problems with value of k.

7
2.0%

151
42.5%

197
55.5%

2.53 166 0.00

5 To apply theorems of invertendo, alternendo,
dividendo and componendo to solve problems.

8
2.3%

120
33.8%

227
63.9%

2.61 202 0.00

6 Using K-method to solve different types of
problems with different properties.

6
1.7%

154
43.4%

195
54.9%

2.53 167 0.00
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equations with the help of quadratic formula is significant (chi-square=216,

p<0.05), and hence majority of mathematics teachers(66%) was competent in

solving different types of quadratic equations with the help of quadratic formula.

Measurements of statement No. 4 indicate that mathematics teachers

perception about their content knowledge regarding the solution of Ratio,

proportion and solving problems with the help of k-method was significant i.e.

(Chi-square =166, p<0.05), hence the majority of mathematics’ teachers (GE

=56%) was found competent in solving problems on ratio, proportion and

k-method.

Calculations of statement No. 5 show that the perception of mathematics

teachers about their content knowledge in applying theorems of invertendo,

alternendo, dividendo and componendo to solve problems on variation was found

significant i.e. ( chi-square = 202, p<0.05), and hence the majority of mathematics

teachers (GE = 64%) was competent in solving different types of problems on

variations.

Numerical values of statement No. 6 indicate that mathematics teachers’

perception about their content knowledge in solving problems on variations using

k-method with different properties were significant i.e. (chi-square =167, p<0.05),

hence majority of mathematics teachers (GE=55%) was competent in solving

problems of variations using k-method with different properties.
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Table 4.1.2

Teachers views about Content Knowledge in mathematics regarding Partial
fractions

Analysis of statement No.7 represents that mathematics teachers’ perception

about their content knowledge in solving problems on proper, improper and

rational fractions was significant (chi-square=160, p<0.05), and hence a simple

majority of mathematics teachers (54%) was competent in solving problems on

proper, improper and rational fractions in partial fractions.

Measurements of statement No. 8 indicate that the perception of mathematics

teachers about their content knowledge regarding solution of partial fraction

problems with non-repeated linear factors was not significant i.e. (chi-square=2.1,

p>0.05). Hence majority of mathematics teachers (62%) was not competent in

solving problems with non-repeated linear factors.

Readings of statement No.9 represent that mathematics teachers’ perception

about their content knowledge in solving problems on partial fractions with

repeated linear factors, was significant (chi-square=30.3, p<0.05), and hence a

simple majority of mathematics teachers (GE=44%) was competent in solving

problems on repeated linear factors in partial fractions and 35% was competent to

some extent in solving these questions.

Mathematical analysis of statement No. 10 indicates that the perception of

Item
No.

Competency area in content knowledge Observed Response
frequency

x χ2 p

N.A. S.E. G.E.
7 Problems on Proper, improper and

rational fractions,
8
2.3%

155
43.7%

192
54.1%

2.5 160 0.00

8 Solution of partial fraction problems
with non repeated linear factors.

107
30.1%

114
32.1%

134
37.7%

2.1 3.3 0.19

9 Solving partial fractions with repeated
linear factors.

73
20.6%

125
35.2%

157
44.2%

2.2 30.3 0.00

10 Solution of partial fractions having non
repeated and repeated quadratic factors.

99
27.9%

111
31.3%

145
40.8%

2.1 9.6 0.08
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mathematics teachers about their content knowledge regarding solution of partial

fraction problems with non-repeated and repeated quadratic factors was not

significant i.e. (chi-square=9.6, p>0.05). Hence majority of mathematics teachers

(62%) was not competent in solving problems with non-repeated linear factors.

Table 4.1.3

Teachers views about Content Knowledge in mathematics regarding Sets and
Statistics

df=2
Analysis of statement No. 11 indicates that mathematics teachers’ perception

about their content knowledge in mathematics underlying various operations on

sets e.g. union, intersection etc. Mathematics teachers’ perception was significant

(chi-square=170, p<0.05), and hence majority of the mathematics teachers

(GE=56%) was competent in solving problems related to union, intersection,

difference and compliment of sets.

Statistical analysis of statement No. 12 indicates that mathematics teachers’

perception about their content knowledge regarding solution of statistical

problems such as constructing frequency table was significant (chi-square=30.5,

p<0.05). Hence majority of mathematics teachers (33% & 46%) was in between

competent and less competent level of significance underlying statistical problems

Item
No.

Competency area in content knowledge Observed Response
frequency

x χ2 p

N.A. S.E. G.E.
11 Perform operations on sets e.g. union,

intersection, difference and complement.
6
1.7%

149
42.0%

200
56.3%

2.5 170 0.00

12 Solution of statistics problems with
constructing frequency table and drawing
histogram etc.

77
21.7%

116
32.7%

162
45.6%

2.2 30.5 0.00

13 Problems on Demorgan, s laws, Venn
diagrams of union, intersection and
complement.

8
2.3%

152
42.8%

195
54.9%

2.5 162 0.00

14 Solving problems on arithmetic mean,
median and mode for ungrouped data.

8
2.3%

154
43.4%

193
54.4%

2.5 160 0.00

15 Problems on variance, standard deviation,
harmonic mean and geometric mean.

70
19.7%

133
37.5%

152
42.8%

2.2 31.1 0.00
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in secondary school mathematics.

Analysis of statement No. 13 indicates that mathematics teachers’ perception

about their content knowledge of mathematics regarding problems on Demorgan’s

laws, Venn diagrams on union, intersection etc. was significant (chi-square=162,

p<0.05). Hence simple majority of mathematics teachers (55%) was competent in

solving the above mentioned topics of sets and 43% teachers were competent to

some extent in solving these problems.

Measurements of statement No. 14 indicate that mathematics teachers

perception about content knowledge regarding solution of problems on mean,

median and mode of grouped and ungrouped data in statistics was significant

(chi-square=160, p<0.05). Hence majority of mathematics teachers (55%) was

found competent in solving problems on above mentioned topics of statistics and

43% teachers were competent to some extent in such problems.

Numerical analysis of statement No. 15 indicates that mathematics teachers

perception about their content knowledge regarding problems on variance,

standard deviation, harmonic mean and geometric mean was significant

(chi-square=31.3, p<0.05). Hence most of mathematics teachers (GE=43%=&

SE=38%) were fully competent in solving statistical problems on above

mentioned topics and to some extent respectively.
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Table 4.1.4

Teachers views about Content Knowledge in mathematics regarding Trigonometry
and Geometry

Item
No.

Competency area in content knowledge Observed Response
frequency

x χ2 p

N.A. S.E. G.E.
16 Problems on solving right angle triangles

by using trigonometric ratios
7
2%

135
38%

213
60%

2.6 182 0.00

17 Solving trigonometric problems by using
different trigonometric identities.

93
26.2%

113
31.8%

149
42.0%

2.1 13.6 0.00

18 Practical geometry, drawing tangents to a
circle, drawing a circle passing through
three points.

9
2.5%

146
41.1%

200
56.3%

2.5 163 0.00

19 Drawing a circumscribe triangle and
inscribe a triangle and their medians and
altitudes.

7
2.0%

158
44.5%

190
53.5%

2.5 161 0.00

31 Proving theorems on triangles, theorems on
congruent triangles and theorems on
parallelogram

6
1.7%

145
40.8%

204
57.5%

2.5 172 0.00

32 Solving problems of Practical geometry by
constructing triangles.

6
1.7%

143
40.3%

206
58.0%

2.6 176 0.00

df=2
Analysis of statement No. 16 indicates that mathematics teachers’ perception

about their content knowledge regarding solution of problems on right angle

triangles by using different trigonometric ratios was significant with

(chi-square=182, p<0.05). Hence the majority of mathematics teachers (GE=60%)

was competent in solving problems on right angle triangles in trigonometry and

38% were competent to some extent in solving these problems.

Measurements of statement No. 17 indicate that mathematics teachers’

perception about their content knowledge in trigonometry regarding solution of

trigonometric problems using different trigonometric identities was significant

(chi-square=13.6, p<0.05). 42% of teachers were competent in solving these

problems. Whereas majority of mathematics teachers (58%) was either competent

to some extent or not at all in solving problems of trigonometry using different

trigonometric identities.
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Calculations of statement No. 18 indicate that mathematics teachers’

perception about their content knowledge regarding problems of practical

geometry such as drawing tangents to a circle, drawing a circle passing through

three points, was significant (chi-square=163, p<0.05). Hence majority of

mathematics teachers (56%) was competent in solving different kinds of problems

in these areas while 41% were competent to some extent in solving these problems

Readings of statement No. 19 indicate that mathematics teachers’ perception

about their content knowledge in mathematics regarding drawing a circumscribe

triangle and inscribe triangle and drawing their medians and altitudes in practical

geometry was significant (chi-square=161, p<0.05). Therefore, majority of

mathematics teachers (54%) was competent in solving above mentioned problems

of trigonometry whereas 45% were competent to extent in solving these problems.

Numerical analysis of statement No. 31 indicates that mathematics teachers’

perception about their content knowledge in mathematics regarding proof of

geometry theorems on congruent triangles and parallelogram was significant

(chi-square=174, p<0.05). So the majority of mathematics teachers (58%) was

competent in proving geometry theorems on the above mentioned concepts while

41% were not fully competent in solving these problems.

Mathematical analysis of statement No. 32 indicates that that mathematics

teachers’ perception about their content knowledge in mathematics regarding

construction of different types of triangles in practical geometry, was significant

(chi-square=176, p<0.05). Hence majority of mathematics teachers (58%) was

competent in solving problems of different nature in practical geometry. While

40% were competent to some extent in doing these problems.
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Table 4.1.5
Teachers views about Content Knowledge in mathematics regarding Matrices and
logarithm

Item
No.

Competency area in content knowledge Observed Response
frequency x

χ2 p

N.A. S.E. G.E.
20 Solving Matrices addition, subtraction, and

multiplication problems.
8
2.3%

141
39.7%

206
58.0%

2.5 172 0.00

21 Solving inverse of matrix, solution of
simultaneous equation with matrices.

5
1.4%

157
44.2%

193
54.4%

2.6 168 0.00

22 Problems on properties of real numbers,
complex numbers and operations on them.

9
2.5%

146
41.1%

200
56.3%

2.5 163 0.00

23 Solution of problems on exponential and
logarithmic forms.

8
2.3%

161
45.4%

186
52.4%

2.5 157 0.00

24 Solution of problems on Antilogarithm and
laws of logarithm.

11
3.1%

136
38.3%

208
58.6%

2.6 168 0.00

Analysis of statement No. 20 indicates that mathematics teachers’ perception

about their content knowledge regarding the solution of problems on matrices

such as addition, subtraction, multiplication was significant (chi-square=172,

p<0.05). Hence majority of mathematics teachers (58%) was competent in solving

problems of above mentioned topics of matrices whereas 40% were not fully

competent in solving these problems.

Analysis of statement No. 21 indicates that mathematics teachers’ perception

about their content knowledge regarding solution of simultaneous equations in

matrices, was significant (chi-square=168, p<0.05). Therefore, majority of

mathematics teachers (54%) was found competent in solving problems of matrices

on the topics of inverse of a matrix and simultaneous equations and 44% were

competent to some extent in doing these problems.

Analysis of statement No. 22 indicates that that mathematics teachers’

perception about their content knowledge regarding solution of problems on real

numbers, complex numbers and different operations on them, was significant

(chi-square=163, p<0.05). Hence majority of mathematics teachers (56%) was
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competent in solving above mentioned concepts of numbers and 41% were

competent to some extent in solving these problems.

Analysis of statement No. 23 indicates that mathematics teachers’ perception

about their content knowledge regarding solution of problems on exponential and

logarithmic forms, was significant (chi-square=157, p<0.05). Therefore, majority

of mathematics teachers (52%) was competent in solving the problems on above

mentioned topics and 45% were competent to some extent in solving these

problems.

Analysis of statement No. 24 indicates that mathematics teachers’ perception

about their content knowledge regarding solution of problems on antilogarithm

and laws of logarithm, was significant (chi-square=168, p<0.05). Hence majority

of mathematics teachers (59%) was competent in solving problems on above

mentioned topics of logarithm and 38% were competent to some extent.

Table 4.1.6
Teachers views about Content Knowledge in mathematics regarding Algebra

Analysis of statement No. 25 indicates that mathematics teachers ’perception

about their content knowledge regarding solution of problems on algebraic

sentences and formulas, was significant (chi-square=177, p<0.05). Hence majority

Item
No.

Competency area in content knowledge Response frequency x χ2 p
N.A. S.E. G.E.

25 Solving problems on Algebraic sentences
and algebraic formulas.

6
1.7%

142
40.0%

207
58.3%

2.6 177 0.00

26 Solving Factorization problems by taking
common and mid term break.

7
2.0%

133
37.5%

215
60.6%

2.6 185 0.00

27 Solution of factorization of algebraic
sentences by algebraic formulas.

6
1.7%

142
40.0%

207
58.3%

2.6 177 0.00

28 Using remainder theorem for factorization of
algebraic sentences.

7
2.0%

147
41.4%

201
56.6%

2.5 164 0.00

29 Solution of linear equations and solution of
radical equations.

5
1.4%

154
43.4%

196
55.2%

2.5 170 0.00

30 Solving problems on inequalities and
properties of inequalities.

7
2.0%

136
38.3%

212
59.7%

2.6 181 0.00
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of mathematics teachers (58%) was competent in solving problems on above

mentioned topics of algebra and 40% were competent to some extent in this area.

Analysis of statement No. 26 indicates that mathematics teachers’ perception

about their content knowledge regarding solution of problems on factorization by

taking common and mid-term break, was significant (chi-square=185, p<0.05).

Hence majority of mathematics teachers (61%) was competent in solving

problems of above mentioned topics in factorization and 38% were found

competent to some extent.

Analysis of statement No. 27 indicates that mathematics teachers’ perception

about their content knowledge regarding solution of factorization problems with

the help of algebraic formulas, was significant (chi-square=177, p<0.05).

Therefore, majority of mathematics teachers (58%) was competent in solving

different types of factorization problems while 40% were found competent to

some extent.

Analysis of statement No. 28 indicates that mathematics teachers’ perception

about their content knowledge regarding solution of factorization problems using

remainder theorem, was significant (chi-square=164, p<0.05). Hence majority of

mathematics teachers (56%) was competent in solving problems on above

mentioned topics and 41% were competent to some extent.

Analysis of statement No. 29 indicates that mathematics teachers’ perception

about their content knowledge regarding solution of linear equations and radical

equations, was significant (chi-square=170, p<0.05). Hence majority of

mathematics teachers (55%) was competent in solving the problems on above

mentioned topics and 43% were competent to some extent.

Analysis of statement No. 30 indicates that mathematics teachers’ perception
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regarding the solution of problems on inequalities and properties of inequalities,

was significant (chi-square=181, p<0.05). Hence majority of mathematics teachers

(60%) was competent in the field of inequalities and their properties and 38% was

found competent to some extent.

Table 4.2.1:

Teachers views about Pedagogy in mathematics regarding Quadratic Equations
and Variations

Item
No.

Competency area in content knowledge Observed Response
frequency

x χ2 p

N.A
.

S.E. G.E.

1 Solution of quadratic equations by
factorization by taking common and mid
term break.

7
2.0
%

124
34.9%

224
63.1%

2.6 199 0.00

2 Solution of quadratic equations by
completing square.

7
2.0
%

139
39.2%

209
58.9%

2.6 177 0.00

3 Solving with quadratic formula and
different types of quadratic equations.

7
2.0
%

156
43.9%

192
54.1%

2.5 162 0.00

4 Solving Ratio, proportion and variation
problems with value of k.

9
2.5
%

128
36.1%

218
61.4%

2.6 185 0.00

5 To apply theorems of invertendo,
alternendo, dividendo and componendo to
solve problems.

10
2.8
%

160
45.1%
1

185
52.1%

2.5 151 0.00

6 Using K-method to solve different types of
problems with different properties.

7
2.0
%

159
44.8%

189
53.2%

2.5 161 0.00

Analysis of statement No. 1 indicates that mathematics teachers perception

about their pedagogical knowledge related to solution of quadratic equations by

taking common and mid-term break method, was significant (chi-square=199,

p<0.05). Hence majority of mathematics teachers (63%) was competent in

presenting above mentioned topics of Quadratic equations and 35% was

competent to some extent.

Analysis of statement No. 2 indicates that mathematics teachers perception
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about their content knowledge underlying solution of quadratic equations by

completing square method, was significant (chi-square=177, p<0.05). Hence

majority of mathematics teachers (59%) was competent in teaching problems of

quadratic equations on above mentioned concepts and 39% was competent to

some extent.

Analysis of statement No. 3 indicates that mathematics teachers perception

about their pedagogy regarding teaching of different types of quadratic equations

with the help of quadratic formula, was significant (chi-square=162, p<0.05).

Hence majority of mathematics teachers (54%) was competent in teaching the

above mentioned topics of quadratic equations while 44% were competent to

some extent.

Analysis of statement No. 4 indicates that mathematics teachers perception

about their pedagogy regarding teaching of ratio, proportion, and variation

problems with value of k, was significant (chi-square=185, p<0.05). Hence

majority of mathematics teachers (61%) was competent in teaching the above

mentioned topics of quadratic equations and 36% were competent to some extent.

Analysis of statement No. 5 indicates that mathematics teachers perception

about their pedagogy regarding application of theorems on invertendo,

componendo, and dividendo, was significant (chi-square=151, p<0.05). Hence

majority of mathematics teachers (52%) was competent in teaching problems on

the above mentioned topics and 45% were competent to some extent.

Analysis of statement No. 6 indicates that mathematics teachers perception

about their pedagogy regarding teaching of proportion problems with k-method,

was significant (chi-square=161, p<0.05). Hence majority of mathematics teachers

(53%) was competent in teaching the above mentioned topics and 45% was
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competent to some extent.

Table 4.2.2
Teachers views about Pedagogy in mathematics regarding Partial fractions

Analysis of statement No. 7 indicates that mathematics teachers perception

about their pedagogy regarding teaching of problems on proper, improper and

rational fractions, was significant (chi-square=52.8, p<0.05). Therefore, majority

of mathematics teachers (38% & 16%) was not fully competent in teaching the

above mentioned topics effectively in partial fractions.

Analysis of statement No. 8 indicates that mathematics teachers perception

about their pedagogy regarding teaching of partial fraction problems with

non-repeated linear factors was significant (chi-square=55.9, p<0.05). Majority of

mathematics teachers (44%) was competent in teaching the above mentioned

topics effectively while 41% was competent to some extent and 15% were not able

to teach these contents completely.

Analysis of statement No. 9 indicates that mathematics teachers perception

about their pedagogy regarding teaching of problems on partial fractions having

repeated linear factors, was not significant (chi-square=0.8, p>0.05). Hence

majority of mathematics teachers (35% & 31%) was not competent in teaching the

above mentioned contents.

Analysis of statement No. 10 indicates that mathematics teachers perception

Item
No.

Competency area in content knowledge Response frequency x χ2 p
N.A. S.E. G.E.

7 Problems on Proper, improper and
rational fractions,

56
15.8%

135
38.0%

164
46.2%

2.3 52.8 0.00

8 Solution of partial fraction problems
with non repeated linear factors.

52
14.6%

145
40.8%

157
44.2%

2.3 55.9 0.00

9 Solving partial fractions with repeated
linear factors.

110
31.0%

123
34.6%

122
34.4%

2.0 0.8 0.64

10 Solution of partial fractions having non
repeated and repeated quadratic factors.

101
28.5%

122
34.4%

132
37.2%

2.0 4.2 0.12
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about their pedagogy regarding teaching of partial fractions having repeated and

non-repeated quadratic factors, was not significant (chi-square=4.2, p>0.05).

Hence majority of mathematics teachers (34% & 29%) was not fully competent in

teaching the above mentioned topics of partial fractions.

Table 4.2.3
Teachers views about Pedagogy in mathematics regarding Sets and Statistics

Analysis of statement No. 11 indicates that mathematics teacher’s perception

regarding teaching of different operation on sets e.g. union, intersection, difference

and compliment was significant (chi-square=140, p<0.05). Hence majority of

mathematics teachers (55%) was competent in teaching the above mentioned

topics of sets and 38% was competent to some extents in teaching these contents.

Analysis of statement No. 12 indicates that mathematics teachers perception

about their pedagogy regarding teaching of statistical problems on construction of

frequency tables and drawing histogram, was not significant (chi-square=5.8,

p>0.05). Hence majority of mathematics teachers (39% & 29%) was not

competent in teaching the above mentioned topics of statistics.

Analysis of statement No. 13 indicates that mathematics teachers perception

about their pedagogy regarding teaching of problems on DE Morgan’s laws and

Venn diagrams was significant (chi-square=154, p<0.05). Hence majority of

Item
No.

Competency area in content knowledge Response frequency x χ2 p
N.A. S.E. G.E.

11 Perform operations on sets e.g. union,
intersection, difference and complement.

18
5.1%

141
39.7%

196
55.2%

2.5 140 0.00

12 Solution of statistics problems with
constructing frequency table and drawing
histogram etc.

101
28.5%

138
38.9%

116
32.7%

2.0 5.8 0.05

13 Problems on Demorgan, s laws, Venn diagrams
of union, intersection and complement.

9
2.5%

160
45.1%

186
52.4%

2.5 154 0.00

14 Solving problems on arithmetic mean, median
and mode for ungrouped data.

24
6.8%

154
43.4%

177
49.9%

2.4 115 0.00

15 Problems on variance, standard deviation,
harmonic mean and geometric mean.

93
26.2%

127
35.8%

135
38.0%

2.1 8.4 0.06
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mathematics teachers (52%) was competent in teaching the above mentioned

topics on sets and 45% was competent to some extent.

Analysis of statement No. 14 indicates that mathematics teachers perception

about their pedagogy regarding teaching of problems on mean, median and mode

for grouped and ungrouped data, was moderately significant (chi-square=115,

p<0.05). Hence equal proportion of mathematics teachers (50% & 50%) was fully

competent and moderately competent in teaching above mentioned topics of

statistics.

Analysis of statement No. 15 indicates that mathematics teachers perception

about their pedagogy regarding teaching of problems on variance, standard

deviation, harmonic mean and geometric mean, was not significant

(chi-square=8.4, p>0.05). Hence majority of mathematics teachers (36% & 26%)

was not competent in teaching the above mentioned topics of statistics effectively.

Table 4.2.4
Teachers views about Pedagogy in mathematics regarding Trigonometry and
Geometry

Item
No.

Competency area in content knowledge Response frequency x χ2 p
N.A. S.E. G.E.

16 Problems on solving right angle triangles
by using trigonometric ratios

16
4.5%

152
42.8%

187
52.7%

2.5 137 0.00

17 Solving trigonometric problems by using
different trigonometric identities.

16
4.5%

172
48.5%

167
47.0%

2.4 132 0.00

18 Practical geometry, drawing tangents to a
circle, drawing a circle passing through
three points.

129
36.3
%

104
29.3%

122
34.4%

1.9 2.8 0.24

19 Drawing a circumscribe triangle and
inscribe a triangle and their medians and
altitudes.

12
3.4%

162
45.6%

181
51.0%

2.5 144 0.00

31 Proving theorems on triangles, theorems on
congruent triangles and theorems on
parallelogram

8
2.3%

165
46.5%

182
51.3%

2.5 151 0.00

32 Solving problems of Practical geometry by
constructing triangles.

11
3.1%

177
49.9%

167
47.0%

2.4 140 0.00

Analysis of statement No. 16 indicates that mathematics teachers perception
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about their pedagogy regarding teaching of problems on right angle triangles with

the help of trigonometric ratios, was significant (chi-square=137, p<0.05). Hence

majority of mathematics teachers (53%) was competent in teaching the above

mentioned topics of trigonometry and 43% was competent to some extent.

Analysis of statement No.17 indicates that mathematics teachers perception

about their pedagogy regarding teaching of trigonometric problems using different

trigonometric identities, was significant (chi-square=132, p<0.05). Majority of

mathematics teachers (49% & 5%) was competent to some extent in teaching the

above mentioned concepts of trigonometry.

Analysis of statement No. 18 indicates that mathematics teachers’ perception

about their pedagogy regarding teaching different concepts of practical geometry

e.g. drawing tangents to a circle, drawing a circle passing through three points,

was not significant (chi-square=2.8, p>0.05). Hence majority of mathematics

teachers (36% & 29%) was not fully competent in teaching the above mentioned

topics of practical geometry.

Analysis of statement No. 19 indicates that mathematics teachers perception

about their pedagogy regarding teaching on drawing a circumscribe triangle,

inscribe triangle and their medians and altitudes, was significant (chi-square=144,

p<0.05). Hence simple majority of mathematics teachers (51%) was competent in

teaching the above mentioned topics of trigonometry and 46% was found

competent to some extent.

Analysis of statement No. 31 indicates that mathematics teachers perception

about their pedagogy regarding teaching of theorems on triangles, congruent

triangles and parallelogram, was significant (chi-square=151, p<0.05). Hence

simple majority (51%) of mathematics teachers was competent in teaching the
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above mentioned topics of geometry and 47% was competent to some extent.

Analysis of statement No. 32 indicates that mathematics teachers perception

about their pedagogy regarding teaching of problems on constructing triangles in

trigonometry, was significant (chi-square=140, p<0.05). Majority of mathematics

teachers (53%) was not fully competent in teaching above mentioned topics of

practical geometry.

Table 4.2.5
Teachers views about Pedagogy in mathematics regarding Matrices and logarithm

Item
No.

Competency area in content
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

20 Solving Matrices addition, subtraction,
and multiplication problems.

17
4.8%

159
44.8%

179
50.4%

2.4 131 0.00

21 Solving inverse of matrix, solution of
simultaneous equation with matrices.

13
3.7%

152
42.8%

190
53.5%

2.5 146 0.00

22 Problems on properties of real numbers,
complex numbers and operations on them.

13
3.7%

160
45.1%

182
51.3%

2.5 142 0.00

23 Solution of problems on exponential and
logarithmic forms.

5
1.4%

176
49.6%

174
49.0%

2.5 168 0.00

24 Solution of problems on Antilogarithm
and laws of logarithm.

16
4.5%

157
44.2%

182
51.3%

2.5 135 0.00

Analysis of statement No. 20 indicates that mathematics teachers perception

about their pedagogy regarding teaching of problems on matrices including

addition, subtraction and multiplication, was significant (chi-square=131, p<0.05).

Hence simple majority of mathematics teachers (50%) was competent in teaching

the above mentioned topics of matrices and 49% was competent to some extent.

Analysis of statement No. 21 indicates that mathematics teachers perception

about their pedagogy regarding teaching of inverse of a matrix and solution of

simultaneous equations, was significant (chi-square=146, p<0.05). So a simple

majority (54%) of mathematics teachers was competent in teaching the above

mentioned topics of matrices and 43% was competent to some extent.

Analysis of statement No. 22 indicates that mathematics teachers perception
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about their pedagogy regarding teaching of real numbers properties, complex

numbers and different operations on them, was significant (chi-square=142,

p<0.05). Therefore a simple majority of mathematics teachers (51%) was

competent in teaching the above mentioned topics of complex numbers and 45%

was competent to some extent.

Analysis of statement No. 23 indicates that mathematics teachers perception

about their pedagogy regarding teaching of logarithmic problems of exponential

form etc. was not significant (chi-square=168, p>0.05). Hence most of the

mathematics teachers (50% & 1%) were not fully competent in teaching the above

mentioned topics of matrices.

Analysis of statement No. 24 indicates that mathematics teachers perception

about their pedagogy regarding instruction of problems on logarithm and laws of

logarithm, was significant (chi-square=135, p<0.05). A simple majority (51%) of

mathematics teachers was competent in teaching the above mentioned topics of

logarithm and 44% was competent to some extent.

Table 4.2.6
Teachers views about Pedagogy in mathematics regarding Algebra
Item
No.

Competency area in content knowledge Response frequency x χ2 p
N.A. S.E. G.E.

25 Solving problems on Algebraic sentences
and algebraic formulas.

15
4.2%

144
40.6%

196
55.2%

2.5 146 0.00

26 Solving Factorization problems by taking
common and mid term break.

10
2.8%

174
49.0%

171
48.2%

2.4 148 0.00

27 Solution of factorization of algebraic
sentences by algebraic formulas.

6
1.7%

174
49.0%

171
49.3%

2.5 160 0.00

28 Using remainder theorem for factorization
of algebraic sentences.

10
2.8%

166
46.8%

178
50.4%

2.5 150 0.00

29 Solution of linear equations and solution of
radical equations.

12
3.4%

163
45.9%

180
50.7%

2.5 144 0.00

30 Solving problems on inequalities and
properties of inequalities.

10
2.8%

175
49.3%

170
47.9%

2.4 148 0.00

Analysis of statement No. 25 indicates that mathematics teachers perception

about their pedagogy regarding instruction of problems on algebraic sentences and
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algebraic formulas, was significant (chi-square=146, p<0.05). Simple majority of

mathematics teachers (55%) was competent in teaching the above mentioned

topics of Algebra and 41% was competent to some extent.

Analysis of statement No. 26 indicates that mathematics teachers perception

regarding teaching of factorization problems by taking common and mid-term

break, was not significant (chi-square=1.6, p>0.05). Hence majority of

mathematics teachers (49% &3%) was not fully competent in teaching the above

mentioned topics of factorization.

Analysis of statement No. 27 indicates that mathematics teachers perception

regarding teaching of factorization problems using algebraic formulas, was not

significant (chi-square=1.6, p>0.05). Therefore majority of mathematics teachers

(49% & 2%) was not competent in teaching the above mentioned topics of

factorization effectively.

Analysis of statement No. 28 indicates that mathematics teachers perception

regarding teaching of factorization of algebraic sentences using Remainder

theorem, was moderately significant (chi-square=150, p<0.05). So equal

proportion of mathematics teachers (50%) was fully and 50% was partially

competent in teaching the above mentioned topics of factorization.

Analysis of statement No. 29 indicates that mathematics teachers perception

about their pedagogy regarding teaching of linear and radical equations, was

significant (chi-square=1.44, p<0.05). Hence a simple majority of mathematics

teachers (51%) was competent in teaching the above mentioned topics of

equations and 46% was competent to some extent.

Analysis of statement No. 30 indicates that mathematics teachers perception

regarding teaching of problems on inequalities and properties of inequalities, was
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not significant (chi-square=148, p>0.05). Hence majority of mathematics teachers

(52%) was not competent in teaching the above mentioned topics of inequalities.

Table 4.3.1

Teachers views about Pre-service Content Knowledge in mathematics regarding
Quadratic Equations & Variations

Analysis of statement No. 1 indicates that a substantial portion of

mathematics teachers (68%) was of the view that solution of quadratic equations

by factorization with taking common and mid term break was focused to some

extent in their pre-service training and this response was significant

(chi-square=270, p<0.05) and 21% respondents opined that it was not focused at

all. About 9% mathematics teachers did not study mathematics as a subject in PS

training.

Analysis of statement No. 2 indicates that a substantial portion of

mathematics teachers (63%) was of the view that solution of quadratic equations

by completing square method, was focused to some extent with (chi-square=220,

p<0.05). And 26% responded that it was not focused at all. About 9% of

mathematics teachers did not study mathematics as a subject in their PS training.

Item
No.

Competency area in content knowledge Response frequency x χ2 p
N.A. S.E. G.E.

1 Solution of quadratic equations by
factorization by taking common and
mid term break.

74
20.8
%

243
68.5
%

5
1.6%

1.78 270 0.00

2 Solution of quadratic equations by
completing square.

91
25.6
%

223
62.8
%

8
2.3%

1.74 220 0.00

3 Solving with quadratic formula and
different types of quadratic equations.

143
40.3
%

167
47.0
%

12
3.4%

1.59 130 0.00

4 Solving Ratio, proportion and variation
problems with value of k.

163
45.9
%

147
41.4
%

12
3.4%

1.53 1.3 0.07

5 To apply theorems of invertendo,
alternendo, dividendo and componendo
to solve problems.

166
46.8
%

147
41.4
%

9
2.5%

1.51 1.4 0.08

6 Using K-method to solve different
types of problems with different
properties.

159
44.8
%

154
43.4
%

8
2.3%

1.52 1.4 0.09
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Analysis of statement No. 3 indicates that a substantial portion of

mathematics teachers (47%) was of the view that solution of quadratic equations

by quadratic formula was focused to some extent in their pre-service training and

this response was significant (chi-square=130, p<0.05) and 40% respondents

opined that it was not focused at all. About 9% mathematics teachers did not study

mathematics as a subject in PS training.

Analysis of statement No. 4 indicates that a substantial portion of

mathematics teachers (46%) was of the view that solution of Ratio, proportion and

variation problems with the value of k, was not focused at all in their pre-service

training and this response was not significant (chi-square=1.3, p>0.05) and 41%

respondents opined that it was focused to some extent. About 9% mathematics

teachers did not study mathematics as a subject in PS training.

Analysis of statement No. 5 indicates that a substantial portion of

mathematics teachers (47%) was of the view that solution of theorems of

invertendo, alternendo, dividend and componendo was not focused at all and this

response was not significant (chi-square=1.4, p>0.05) and 41% respondents

opined that it was focused to some extent. About 9% of mathematics teachers did

not study mathematics as a subject in PS training.

Analysis of statement No. 6 indicates that a substantial portion of

mathematics teachers (45%) was of the view that solution of different problems

with k-method, was not focused at all and this response was not significant

(chi-square=1.4, p>0.05) and 43% respondents opined that it was focused to some

extent. About 9% of mathematics teachers did not study mathematics as a subject

in PS training.
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Table 4.3.2

Teachers views about Pre-service Content Knowledge in mathematics regarding
Partial fractions

Analysis of statement No. 7 indicates that a substantial portion of

mathematics teachers (52%) was of the view that solution of different problems

proper, improper and rational fractions, was not focused at all and this response

was not significant (chi-square=8.4, p>0.05) and 36% respondents opined that it

was focused to some extent. About 9% of mathematics teachers did not study

mathematics as a subject in PS training.

Analysis of statement No. 8 indicates that a substantial portion of

mathematics teachers (48%) was of the view that solution of partial fractions with

non-repeated linear factors, was not focused at all and this response was not

significant (chi-square=2.3, p>0.05) and 44% respondents opined that it was

focused to some extent. About 9% of mathematics teachers did not study

mathematics as a subject in PS training.

Analysis of statement No. 9 indicates that a substantial portion of

mathematics teachers (48%) was of the view that solution of partial fractions with

repeated linear factors, was not focused at all and this response was not significant

(chi-square=5.4, p>0.05) and 40% respondents opined that it was focused to some

extent. About 9% of mathematics teachers did not study mathematics as a subject

Item
No.

Competency area in content knowledge Response frequency x χ2 p
N.A. S.E. G.E.

7 Problems on Proper, improper and
rational fractions,

183
51.5%

126
35.5%

13
3.7%

1.5 8.4 0.08

8 Solution of partial fraction problems with
non repeated linear factors.

154
43.4%

157
44.2%

11
3.1%

1.5 2.3 0.07

9 Solving partial fractions with repeated
linear factors.

171
48.2%

141
39.7%

10
2.8%

1.5 5.4 0.09

10 Solution of partial fractions having non
repeated and repeated quadratic factors.

168
47.3%

146
41.1%

8
2.3%

1.5 2.4 0.07
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in their PS training.

Analysis of statement No. 10 indicates that a substantial portion of

mathematics teachers (47%) was of the view that solution of partial fractions with

repeated and non-repeated quadratic factors, was not focused at all and this

response was not significant (chi-square=2.4, p>0.05) and 41% respondents

opined that it was focused to some extent. About 9% of mathematics teachers did

not study mathematics as a subject in their PS training.

Table 4.3.3
Teachers views about PS Content Knowledge in mathematics regarding Sets and
Statistics

Analysis of statement No. 11 indicates that a substantial portion of

mathematics teachers (48%) was of the view that solution of problems on sets e.g.

union, intersection, difference and complement, was not focused at all and this

response was not significant (chi-square=1.1, p>0.05) and 37% respondents

opined that it was focused to some extent. About 9% of mathematics teachers did

not study mathematics as a subject in their PS training.

Analysis of statement No. 12 indicates that a substantial portion of

mathematics teachers (49%) was of the view that solution of statistics problems

with construction of frequency tables and drawing histogram etc., was not focused

Item
No.

Competency area in content knowledge Response frequency x χ2 p
N.A. S.E. G.E.

11 Perform operations on sets e.g. union,
intersection, difference and complement.

171
48.2%

131
36.9%

20
5.6%

1.5 1.1 0.09

12 Solution of statistics problems with
constructing frequency table and drawing
histogram etc.

174
49.0%

134
37.7%

13
3.7%

1.5 7.3 0.09

13 Problems on DE Morgan, s laws, Venn
diagrams of union, intersection and
complement.

178
50.1%

129
36.3%

15
4.2%

1.5 9.3 0.08

14 Solving problems on arithmetic mean, median
and mode for ungrouped data.

174
49.0%

134
37.7%

14
3.9%

1.5 3.3 0.09

15 Problems on variance, standard deviation,
harmonic mean and geometric mean.

176
49.6%

139
39.2%

7
2.0%

1.5 6.5 0.06
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at all and this response was not significant (chi-square=7.3, p>0.05) and 38%

respondents opined that it was focused to some extent. About 9% of mathematics

teachers did not study mathematics as a subject in their PS training.

Analysis of statement No. 13 indicates that a substantial portion of

mathematics teachers (50%) was of the view that solution of problems on DE

Morgans’ laws and Venn diagrams of union, intersection and complement, was not

focused at all and this response was not significant (chi-square=9.3, p>0.05) and

36% respondents opined that it was focused to some extent. About 9% of

mathematics teachers did not study mathematics as a subject in their PS training.

Analysis of statement No. 14 indicates that a substantial portion of

mathematics teachers (49%) was of the view that solution of problems on

arithmetic mean, median and mode for ungrouped data, was not focused at all and

this response was not significant (chi-square=3.3, p>0.05) and 38% respondents

opined that it was focused to some extent. About 9% of mathematics teachers did

not study mathematics as a subject in their PS training.

Analysis of statement No. 15 indicates that a substantial portion of

mathematics teachers (50%) was of the view that solution of problems on variance,

standard deviation, harmonic mean and geometric mean, was not focused at all

and this response was not significant (chi-square=6.5, p>0.05) and 39%

respondents opined that it was focused to some extent. About 9% of mathematics

teachers did not study mathematics as a subject in their PS training.
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Table 4.3.4
Teachers views about PS Content Knowledge in mathematics regarding
Trigonometry and Geometry

Item
No.

Competency area in content knowledge Response frequency x χ2 P
N.A. S.E. G.E.

16 Problems on solving right angle triangles
by using trigonometric ratios

171
48.2%

140
39.4%

11
43.5%

1.5 8.3 0.07

17 Solving trigonometric problems by using
different trigonometric identities.

161
45.4%

147
41.4%

14
3.9%

1.5 5.2 0.08

18 Practical geometry, drawing tangents to a
circle, drawing a circle passing through
three points.

167
47.0%

140
39.4%

15
4.2%

1.5 9.2 0.07

19 Drawing a circumscribe triangle and
inscribe a triangle and their medians and
altitudes.

184
51.8%

122
34.4%

16
4.5%

1.5 6.3 0.08

31 Proving theorems on triangles, theorems on
congruent triangles and theorems on
parallelogram

154
43.4%

159
44.8%

9
2.5%

1.5 7.3 0.07

32 Solving problems of Practical geometry by
constructing triangles.

155
43.7%

152
42.8%

14
3.9%

1.5 5.2 0.07

Analysis of statement No. 16 indicates that a substantial portion of

mathematics teachers (48%) was of the view that solution of right angle triangles

by using trigonometric ratios, was not focused at all and this response was not

significant (chi-square=8.3, p>0.05) and 39% respondents opined that theses

contents were focused to some extent. About 9% of mathematics teachers did not

study mathematics as a subject in their PS training.

Analysis of statement No. 17 indicates that a substantial portion of

mathematics teachers (48%) was of the view that solution of trigonometric

problems using different trigonometric identities, was not focused at all and this

response was not significant (chi-square=5.2, p>0.05) and 41% respondents

opined that theses contents were focused to some extent. About 9% of

mathematics teachers did not study mathematics as a subject in their PS training.

Analysis of statement No. 18 indicates that a substantial portion of

mathematics teachers (47%) was of the view that solution of problems on practical
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geometry, drawing tangent to a circle and drawing a circle passing through three

points, was not focused at all and this response was not significant (chi-square=9.2,

p>0.05) and 39% respondents opined that theses contents were focused to some

extent. About 9% of mathematics teachers did not study mathematics as a subject

in their PS training.

Analysis of statement No. 19 indicates that a substantial portion of

mathematics teachers (52%) was of the view that drawing a circumscribe triangle

and inscribe a triangle and their medians and altitudes, was not focused at all and

this response was not significant (chi-square=6.3, p>0.05) and 34% respondents

opined that theses contents were focused to some extent. About 9% of

mathematics teachers did not study mathematics as a subject in their PS training.

Analysis of statement No. 31 indicates that a substantial portion of

mathematics teachers (45%) was of the view that proof of theorems on triangles,

theorems on congruent triangles and parallelogram, was focused to some extent

and this response was not significant (chi-square=7.3, p>0.05) and 43%

respondents opined that theses contents were focused not at all. About 9% of

mathematics teachers did not study mathematics as a subject in their PS training.

Analysis of statement No. 32 indicates that a substantial portion of

mathematics teachers (44%) was of the view that solution of problems of practical

geometry on construction of triangles, was not focused at all and this response was

not significant (chi-square=5.2, p>0.05) and 43% respondents opined that theses

contents were focused to some extent. About 9% of mathematics teachers did not

study mathematics as a subject in their PS training.
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Table 4.3.5

Teachers views about PS Content Knowledge in mathematics regarding Matrices

and logarithm

Item
No.

Competency area in content
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

20 Solving Matrices addition, subtraction,
and multiplication problems.

175
49.3%

129
36.3%

18
5.1%

1.5 1.2 0.07

21 Solving inverse of matrix, solution of
simultaneous equation with matrices.

152
42.8%

158
44.5%

12
3.4%

1.6 7.2 0.07

22 Problems on properties of real numbers,
complex numbers and operations on
them.

162
45.6%

142
40.0%

18
5.1%

1.6 6.1 0.09

23 Solution of problems on exponential and
logarithmic forms.

163
45.9%

143
40.3%

16
4.5%

1.5 1.1 0.07

24 Solution of problems on Antilogarithm
and laws of logarithm.

161
45.4%

144
40.6%

17
4.8%

1.6 2.5 0.07

Analysis of statement No. 20 indicates that a substantial portion of

mathematics teachers (49%) was of the view that solution of problems on matrices

addition, subtraction and multiplication was not focused at all and this response

was not significant (chi-square=1.2, p>0.05) and 36% respondents opined that

theses contents were focused to some extent. About 9% of mathematics teachers

did not study mathematics as a subject in their PS training.

Analysis of statement No. 21 indicates that a substantial portion of

mathematics teachers (45%) was of the view that solution of problems on inverse

of a matrix and solution of simultaneous equations, was focused to some extent

and this response was not significant (chi-square=7.2, p>0.05) and 43%

respondents opined that theses contents were focused not at all. About 9% of

mathematics teachers did not study mathematics as a subject in their PS training.

Analysis of statement No. 22 indicates that a substantial portion of

mathematics teachers (46%) was of the view that solution of problems on real and

complex numbers and operations on them, was not focused at all and this response

was not significant (chi-square=6.1, p>0.05) and 40% respondents opined that
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theses contents were focused to some extent. About 9% of mathematics teachers

did not study mathematics as a subject in their PS training.

Analysis of statement No. 23 indicates that a substantial portion of

mathematics teachers (46%) was of the view that solution of problems on

exponential and logarithmic forms, was not focused at all and this response was

not significant (chi-square=1.1, p>0.05) and 40% respondents opined that theses

contents were focused to some extent. About 9% of mathematics teachers did not

study mathematics as a subject in their PS training.

Analysis of statement No. 24 indicates that a substantial portion of

mathematics teachers (45%) was of the view that solution of problems on

anti-logarithm and laws of logarithm, was not focused at all and this response was

not significant (chi-square=2.5, p>0.05) and 40% respondents opined that theses

contents were focused to some extent. About 9% of mathematics teachers did not

study mathematics as a subject in their PS training.

Table 4.3.6
Teachers views about Pre-service Content Knowledge in mathematics regarding
Algebra

Item
No.

Competency area in content
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

25 Solving problems on Algebraic sentences
and algebraic formulas.

159
44.8%

144
40.6%

19
5.4%

1.6 11.1 0.08

26 Solving Factorization problems by taking
common and mid term break.

177
49.9%

125
35.2%

18
5.1%

1.5 9.2 0.07

27 Solution of factorization of algebraic
sentences by algebraic formulas.

168
47.3%

142
40.0%

12
3.4%

1.5 7.3 0.06

28 Using remainder theorem for factorization
of algebraic sentences.

178
50.1%

130
36.6%

13
3.7%

1.5 7.3 0.06

29 Solution of linear equations and solution
of radical equations.

164
46.2%

146
41.1%

11
3.1%

1.5 7.3 0.06

30 Solving problems on inequalities and
properties of inequalities.

169
47.6%

138
38.9%

15
4.2%

1.5 8.2 0.08

Analysis of statement No. 25 indicates that a substantial portion of

mathematics teachers (45%) was of the view that solution of problems on
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Algebraic sentences and algebraic formulas, was not focused at all and this

response was not significant (chi-square=11.1, p>0.05) and 41% respondents

opined that theses contents were focused to some extent. About 9% of

mathematics teachers did not study mathematics as a subject in their PS training.

Analysis of statement No. 26 indicates that a substantial portion of

mathematics teachers (50%) was of the view that solution of problems on

factorization and taking common and mid-term break, was not focused at all and

this response was not significant (chi-square=9.2, p>0.05) and 35% respondents

opined that theses contents were focused to some extent. About 9% of

mathematics teachers did not study mathematics as a subject in their PS training.

Analysis of statement No. 27 indicates that a substantial portion of

mathematics teachers (47%) was of the view that solution of problems on

factorization with the help of algebraic formulas, was not focused at all and this

response was not significant (chi-square=7.3, p>0.05) and 40% respondents

opined that theses contents were focused to some extent. About 9% of

mathematics teachers did not study mathematics as a subject in their PS training.

Analysis of statement No. 28 indicates that a substantial portion of

mathematics teachers (50%) was of the view that solution of problems on

factorization bu using remainder theorem, was not focused at all and this response

was not significant (chi-square=7.4, p>0.05) and 37% respondents opined that

theses contents were focused to some extent. About 9% of mathematics teachers

did not study mathematics as a subject in their PS training.

Analysis of statement No. 29 indicates that a substantial portion of

mathematics teachers (46%) was of the view that solution of problems on linear

equations and radical equations, was not focused at all and this response was not
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significant (chi-square=7.8, p>0.05) and 41% respondents opined that theses

contents were focused to some extent. About 9% of mathematics teachers did not

study mathematics as a subject in their PS training.

Analysis of statement No. 30 indicates that a substantial portion of

mathematics teachers (48%) was of the view that solution of problems on

inequalities and properties of inequalities, was not focused at all and this response

was not significant (chi-square=8.9, p>0.05) and 39% respondents opined that

theses contents were focused to some extent. About 9% of mathematics teachers

did not study mathematics as a subject in their PS training.

Table 4.4.1
Teachers views about In-service Content Knowledge in mathematics regarding
Quadratic Equations & Variations

Item
No.

Competency area in content knowledge Response frequency x χ2 p
N.A. S.E. G.E.

1 Solution of quadratic equations by
factorization by taking common and mid
term break.

81
22.8%

206
58.0%

10
2.8%

1.8 198 0.00

2 Solution of quadratic equations by
completing square.

95
26.8%

190
53.5%

12
3.4%

1.7 160 0.00

3 Solving with quadratic formula and
different types of quadratic equations.

134
37.7%

153
43.1%

10
2.8%

1.6 121 0.00

4 Solving Ratio, proportion and variation
problems with value of k.

153
43.1%

131
36.9%

13
3.7%

1.5 17.5 0.07

5 To apply theorems of invertendo,
alternendo, dividendo and componendo to
solve problems.

147
41.1%

139
39.2%

11
3.1%

1.5 8.3 0.06

6 Using K-method to solve different types
of problems with different properties.

171
48.2%

112
31.5%

14
3.9%

1.5 4.3 0.06

Analysis of statement No. 1 indicates that a substantial portion of

mathematics teachers (58%) was of the view that solution of problems on

quadratic equations by taking common and mid-term break, was focused to some

extent and this response was significant (chi-square=198, p<0.05) and 23%

respondents opined that theses contents were focused not at all during their
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in-service training. About 16.4% of mathematics teachers did not participate in

any kind of IS training.

Analysis of statement No. 2 indicates that a substantial portion of

mathematics teachers (54%) was of the view that solution of quadratic equations

by completing square method, was focused to some extent and this response was

significant (chi-square=160, p<0.05) and 27% respondents opined that theses

contents were focused not at all during their in-service training. About 16.4% of

mathematics teachers did not participate in any kind of IS training.

Analysis of statement No. 3 indicates that a substantial portion of

mathematics teachers (43%) was of the view that solution of problems on

quadratic equations by quadratic formula, was focused to some extent and this

response was not significant (chi-square=121, p>0.05) and 38% respondents

opined that theses contents were focused not at all during their in-service training.

About 16.4% of mathematics teachers did not participate in any kind of IS

training.

Analysis of statement No. 4 indicates that a substantial portion of

mathematics teachers (43%) was of the view that solution of problems on

quadratic ratio, proportion and variation with value of k, was not focused at all,

and this response was not significant (chi-square=17.5, p>0.05) and 37%

respondents opined that theses contents were focused to some extent during their

in-service training. About 16.4% of mathematics teachers did not participate in

any kind of IS training.

Analysis of statement No. 5 indicates that a substantial portion of

mathematics teachers (41%) was of the view that solution of problems on

invertendo, alternendo, dividendo and componendo properties, was focused not at
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all and this response was not significant (chi-square=8.3, p>0.05) and 39%

respondents opined that theses contents were focused to some extent during their

in-service training. About 16.4% of mathematics teachers did not participate in

any kind of IS training.

Analysis of statement No. 6 indicates that a substantial portion of

mathematics teachers (48%) was of the view that solution of problems on fractions

with k-method, was focused not at all and this response was not significant

(chi-square=4.3, p>0.05) and 32% respondents opined that theses contents were

focused to some extent during their in-service training. About 16.4% of

mathematics teachers did not participate in any kind of IS training.

Table 4.4.2
Teachers views about IS Content Knowledge in mathematics regarding Partial

fractions

Analysis of statement No. 7 indicates that a substantial portion of

mathematics teachers (45%) was of the view that solution of problems on proper,

improper and rational fractions, was focused not at all and this response was not

significant (chi-square=9.4, p>0.05) and 33% respondents opined that theses

contents were focused to some extent during their in-service training. About

16.4% of mathematics teachers did not participate in any kind of IS training.

Analysis of statement No. 8 indicates that a substantial portion of

mathematics teachers (43%) was of the view that solution of problems on partial

Item
No.

Competency area in content
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

7 Problems on Proper, improper and
rational fractions,

161
45.4%

119
33.5%

17
4.8%

1.5 9.4 0.08

8 Solution of partial fraction problems
with non repeated linear factors.

154
43.4%

132
37.2%

11
3.1%

1.5 8.8 0.08

9 Solving partial fractions with repeated
linear factors.

163
45.9%

126
35.5%

7
2.0%

1.5 15.3 0.06

10 Solution of partial fractions having non
repeated and repeated quadratic factors.

157
44.2%

126
35.5%

13
3.7%

1.5 0.9 0.09
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fractions with nonrepeated linear factors, was focused not at all and this response

was not significant (chi-square=8.8, p>0.05) and 37% respondents opined that

theses contents were focused to some extent during their in-service training. About

16.4% of mathematics teachers did not participate in any kind of IS training.

Analysis of statement No. 9 indicates that a substantial portion of

mathematics teachers (46%) was of the view that solution of problems on partial

fractions with repeated linear factors, was focused not at all and this response was

not significant (chi-square=15.3, p>0.05) and 36% respondents opined that theses

contents were focused to some extent during their in-service training. About

16.4% of mathematics teachers did not participate in any kind of IS training.

Analysis of statement No. 10 indicates that a substantial portion of

mathematics teachers (44%) was of the view that solution of problems on partial

fractions with non-repeated and repeated quadratic factors, was focused not at all

and this response was not significant (chi-square=0.9, p>0.05) and 36%

respondents opined that theses contents were focused to some extent during their

in-service training. About 16.4% of mathematics teachers did not participate in

any kind of IS training.

Table 4.4.3
Teachers views about In-service Content Knowledge in mathematics regarding
Sets and Statistics

Analysis of statement No. 11 indicates that a substantial portion of

Item
No.

Competency area in content knowledge Response frequency x χ2 p
N.A. S.E. G.E.

11 Perform operations on sets e.g. union,
intersection, difference and complement.

161
45.4%

121
34.1%

15
4.2%

1.5 11.3 0.08

12 Solution of statistics problems with constructing
frequency table and drawing histogram etc.

155
43.7%

131
36.9%

11
3.1%

1.5 16.1 0.07

13 Problems on Demorgan, s laws, Venn diagrams
of union, intersection and complement.

166
46.8%

119
33.5%

12
3.4%

1.5 8.4 0.07

14 Solving problems on arithmetic mean, median
and mode for ungrouped data.

149
42.0%

132
37.2%

16
4.5%

1.6 5.9 0.08

15 Problems on variance, standard deviation,
harmonic mean and geometric mean.

156
43.9%

126
35.5%

15
4.2%

1.5 1.6 0.08
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mathematics teachers (45%) was of the view that solution of problems on

operations on sets e.g. union, intersection, difference and complement, was

focused not at all and this response was not significant (chi-square=11.3, p>0.05)

and 34% respondents opined that theses contents were focused to some extent

during their in-service training. About 16.4% of mathematics teachers did not

participate in any kind of IS training.

Analysis of statement No. 12 indicates that a substantial portion of

mathematics teachers (44%) was of the view that solution of problems on

construction of frequency table and drawing histogram etc., was focused not at all

and this response was not significant (chi-square=16.1, p>0.05) and 37%

respondents opined that theses contents were focused to some extent during their

in-service training. About 16.4% of mathematics teachers did not participate in

any kind of IS training.

Analysis of statement No. 13 indicates that a substantial portion of

mathematics teachers (47%) was of the view that solution of problems on DE

Morgan’s laws, Venn diagrams of union, intersection and complement, was

focused not at all and this response was not significant (chi-square=8.4, p>0.05)

and 34% respondents opined that theses contents were focused to some extent

during their in-service training. About 16.4% of mathematics teachers did not

participate in any kind of IS training.

Analysis of statement No. 14 indicates that a substantial portion of

mathematics teachers (42%) was of the view that solution of problems on

arithmetic mean, median and mode for ungrouped data, was focused not at all and

this response was not significant (chi-square=5.9, p>0.05) and 37% respondents

opined that theses contents were focused to some extent during their in-service
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training. About 16.4% of mathematics teachers did not participate in any kind of

IS training.

Analysis of statement No. 15 indicates that a substantial portion of

mathematics teachers (44%) was of the view that solution of problems on variance,

standard deviation, harmonic mean, and geometric mean, was focused not at all

and this response was not significant (chi-square=1.6, p>0.05) and 36%

respondents opined that theses contents were focused to some extent during their

in-service training. About 16.4% of mathematics teachers did not participate in

any kind of IS training.

Table 4.4.4
Teachers views about In-service Content Knowledge in mathematics regarding
Trigonometry and Geometry
Item
No.

Competency area in content
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

16 Problems on solving right angle triangles
by using trigonometric ratios

159
44.8%

124
34.9%

14
3.9%

1.5 12.
1

0.07

17 Solving trigonometric problems by using
different trigonometric identities.

159
44.8%

120
33.8%

18
5.1%

1.5 0.3 0.09

18 Practical geometry, drawing tangents to a
circle, drawing a circle passing through
three points.

162
45.6%

122
34.4%

13
3.7%

1.5 3.5 0.07

19 Drawing a circumscribe triangle and
inscribe a triangle and their medians and
altitudes.

153
43.1%

132
37.2%

12
3.4%

1.5 9.1 0.07

31 Proving theorems on triangles, theorems
on congruent triangles and theorems on
parallelogram

148
41.7%

141
39.7%

8
2.3%

1.5 0.5 0.08

32 Solving problems of Practical geometry
by constructing triangles.

149
42.0%

136
38.3%

12
3.4%

1.5 3.4 0.09

Analysis of statement No. 16 indicates that a substantial portion of

mathematics teachers (45%) was of the view that solution of problems on solving

right angle triangles using trigonometric ratios, was focused not at all and this

response was not significant (chi-square=12.1, p>0.05) and 35% respondents

opined that theses contents were focused to some extent during their in-service

training. About 16.4% of mathematics teachers did not participate in any kind of
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IS training.

Analysis of statement No. 17 indicates that a substantial portion of

mathematics teachers (45%) was of the view that solution of trigonometric

problems using trigonometric identities, was focused not at all and this response

was not significant (chi-square=0.3, p>0.05) and 34% respondents opined that

theses contents were focused to some extent during their in-service training. About

16.4% of mathematics teachers did not participate in any kind of IS training.

Analysis of statement No. 18 indicates that a substantial portion of

mathematics teachers (46%) was of the view that solution of problems on practical

geometry e.g. drawing tangents to a circle and drawing a circle passing through

three points, was focused not at all and this response was not significant

(chi-square=3.5, p>0.05) and 34% respondents opined that theses contents were

focused to some extent during their in-service training. About 16.4% of

mathematics teachers did not participate in any kind of IS training.

Analysis of statement No. 19 indicates that a substantial portion of

mathematics teachers (43%) was of the view that solution of problems on drawing

circumscribe and inscribe triangles and their medians and altitudes, was focused

not at all and this response was not significant (chi-square=9.1, p>0.05) and 37%

respondents opined that theses contents were focused to some extent during their

in-service training. About 16.4% of mathematics teachers did not participate in

any kind of IS training.

Analysis of statement No. 31 indicates that a substantial portion of

mathematics teachers (42%) was of the view that solution of problems on

geometry theorems e.g. theorems of congruent triangles and parallelogram, was

focused not at all and this response was not significant (chi-square=0.5, p>0.05)
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and 40% respondents opined that theses contents were focused to some extent

during their in-service training. About 16.4% of mathematics teachers did not

participate in any kind of IS training.

Analysis of statement No. 32 indicates that a substantial portion of

mathematics teachers (42%) was of the view that solution of problems on practical

geometry by constructing triangles, was focused not at all and this response was

not significant (chi-square=3.4, p>0.05) and 38% respondents opined that theses

contents were focused to some extent during their in-service training. About

16.4% of mathematics teachers did not participate in any kind of IS training.

Table 4.4.5
Teachers views about In-service Content Knowledge in mathematics regarding
Matrices and logarithm

Item
No.

Competency area in content knowledge Response frequency x χ2 p
N.A. S.E. G.E.

20 Solving Matrices addition, subtraction, and
multiplication problems.

161
45.4%

121
34.1%

15
4.2%

1.5 13.5 0.06

21 Solving inverse of matrix, solution of
simultaneous equation with matrices.

143
40.3%

138
38.9%

16
4.5%

1.6 12.2 0.09

22 Problems on properties of real numbers,
complex numbers and operations on them.

152
42.8%

130
36.6%

15
4.2%

1.5 19.8 0.06

23 Solution of problems on exponential and
logarithmic forms.

161
45.4%

120
33.8%

15
4.2%

1.5 23.4 0.06

24 Solution of problems on Antilogarithm and
laws of logarithm.

148
41.7%

135
38.0%

13
3.7%

1.5 14.3 0.07

Analysis of statement No. 20 indicates that a substantial portion of

mathematics teachers (45%) was of the view that solution of problems on addition,

multiplication and subtraction of matrices, was focused not at all and this response

was not significant (chi-square=13.5, p>0.05) and 34% respondents opined that

theses contents were focused to some extent during their in-service training. About

16.4% of mathematics teachers did not participate in any kind of IS training.

Analysis of statement No. 21 indicates that a substantial portion of

mathematics teachers (40%) was of the view that solution of problems on inverse
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of a matrix and solving simultaneous equations by matrices, was focused not at all

and this response was not significant (chi-square=12.2, p>0.05) and 39%

respondents opined that theses contents were focused to some extent during their

in-service training. About 16.4% of mathematics teachers did not participate in

any kind of IS training.

Analysis of statement No. 22 indicates that a substantial portion of

mathematics teachers (43%) was of the view that solution of problems on

properties of real and complex numbers and different operations on them, was

focused not at all and this response was not significant (chi-square=19.8, p>0.05)

and 37% respondents opined that theses contents were focused to some extent

during their in-service training. About 16.4% of mathematics teachers did not

participate in any kind of IS training.

Analysis of statement No. 23 indicates that a substantial portion of

mathematics teachers (45%) was of the view that solution of problems on

exponential and logarithmic forms, was focused not at all and this response was

not significant (chi-square=23.4, p>0.05) and 34% respondents opined that theses

contents were focused to some extent during their in-service training. About

16.4% of mathematics teachers did not participate in any kind of IS training.

Analysis of statement No. 24 indicates that a substantial portion of

mathematics teachers (42%) was of the view that solution of problems on

anti-logarithm and laws of logarithm, was focused not at all and this response was

not significant (chi-square=14.3, p>0.05) and 38% respondents opined that theses

contents were focused to some extent during their in-service training. About

16.4% of mathematics teachers did not participate in any kind of IS training.
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Table 4.4.6
Teachers views about In-service Content Knowledge in mathematics regarding
Algebra

Item
No.

Competency area in content
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

25 Solving problems on Algebraic
sentences and algebraic formulas.

146
41.1%

135
38.0%

16
4.5%

1.6 21.2 0.09

26 Solving Factorization problems by
taking common and mid term break.

146
41.1%

134
37.7%

17
4.8%

1.6 19.1 0.09

27 Solution of factorization of algebraic
sentences by algebraic formulas.

154
43.4%

129
36.3%

13
3.7%

1.5 30.5 0.07

28 Using remainder theorem for
factorization of algebraic sentences.

142
40.0%

141
39.7%

14
3.9%

1.6 22.8 0.08

29 Solution of linear equations and solution
of radical equations.

154
43.4%

129
36.3%

13
3.7%

1.5 20.2 0.07

30 Solving problems on inequalities and
properties of inequalities.

157
44.2%

124
34.9%

16
4.5%

1.5 14.5 0.08

Analysis of statement No. 25 indicates that a substantial portion of

mathematics teachers (41%) was of the view that solution of problems on

algebraic sentences and algebraic formulas, was focused not at all and this

response was not significant (chi-square=21.2, p>0.05) and 38% respondents

opined that theses contents were focused to some extent during their in-service

training. About 16.4% of mathematics teachers did not participate in any kind of

IS training.

Analysis of statement No. 26 indicates that a substantial portion of

mathematics teachers (41%) was of the view that solution of problems on

factorization by taking common and mid-term break, was focused not at all and

this response was not significant (chi-square=19.1, p>0.05) and 38% respondents

opined that theses contents were focused to some extent during their in-service

training. About 16.4% of mathematics teachers did not participate in any kind of

IS training.

Analysis of statement No. 27 indicates that a substantial portion of

mathematics teachers (43%) was of the view that solution of problems on



138

factorization with the help of algebraic formulas, was focused not at all and this

response was not significant (chi-square=30.5, p>0.05) and 36% respondents

opined that theses contents were focused to some extent during their in-service

training. About 16.4% of mathematics teachers did not participate in any kind of

IS training.

Analysis of statement No. 28 indicates that a substantial portion of

mathematics teachers (40%) was of the view that solution of problems on

factorizing using remainder theorem, was focused not at all and this response was

not significant (chi-square=22.8, p>0.05) and 39% respondents opined that theses

contents were focused to some extent during their in-service training. About

16.4% of mathematics teachers did not participate in any kind of IS training.

Analysis of statement No. 29 indicates that a substantial portion of

mathematics teachers (43%) was of the view that solution of problems on linear

equations and radical equations, was focused not at all and this response was not

significant (chi-square=20.2, p>0.05) and 36% respondents opined that theses

contents were focused to some extent during their in-service training. About

16.4% of mathematics teachers did not participate in any kind of IS training.

Analysis of statement No. 30 indicates that a substantial portion of

mathematics teachers (44%) was of the view that solution of problems on

inequalities and properties of inequalities, was focused not at all and this response

was not significant (chi-square=14.5, p>0.05) and 35% respondents opined that

theses contents were focused to some extent during their in-service training. About

16.4% of mathematics teachers did not participate in any kind of IS training.



139

4.2 Results regarding Pedagogical Knowledge of Mathematics
Teachers

Table 4.5.1
Teachers views about Pre-service Pedagogical knowledge in mathematics
regarding Planning and organization

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

5 Clear learning objectives before
teaching.

43
12.1%

174
49.0%

138
38.9%

2.2 77.4 0.00

7 Tell the students main learning
procedures for topics.

28
7.9%

207
58.3%

120
33.8%

2.2 130 0.00

18 Tell the students purpose and
content of each topic.

59
16.9%

187
61.4%

109
21.7%

2.1 70.3 0.00

19 Prepare a well organized teaching
scheme of mathematics

60
16.9%

218
61.4%

77
21.7%

2.0 112 0.00

20 To prepare adequate and clear
lesson plan.

52
14.6%

206
58.0%

97
27.3%

2.1 123 0.00

Analysis of statement No. 5 indicates that a substantial portion of

mathematics teachers (49%) was of the view that “clear learning objectives before

teaching” in their pedagogical knowledge regarding planning and organization,

were focused to some extent in their pre-service training and this response was

significant (chi-square=77.4, p<0.05) and 39% respondents opined that it was

focused to great extent in their pre-service training.

Analysis of statement No. 7 indicates that a substantial portion of

mathematics teachers (58%) was of the view that “tell the students main learning

procedures for topics” in their pedagogical knowledge, were focused to some

extent in their pre-service training and this response was significant

(chi-square=130, p<0.05) and 34% respondents opined that it was focused to great

extent in their pre-service training.

Analysis of statement No. 18 indicates that a substantial portion of

mathematics teachers (61%) was of the view that “tell the students purpose and

content of each topic” in their pedagogical knowledge, were focused to some
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extent in their pre-service training and this response was significant

(chi-square=70.3, p<0.05) and 22% respondents opined that it was focused to

great extent in their pre-service training.

Analysis of statement No. 19 indicates that a substantial portion of

mathematics teachers (49%) was of the view that “prepare a well organized

teaching scheme of mathematics” in their pedagogical knowledge, were focused to

some extent in their pre-service training and this response was significant

(chi-square=112, p<0.05) and 22% respondents opined that it was focused to great

extent in their pre-service training.

Analysis of statement No. 20 indicates that a substantial portion of

mathematics teachers (58%) was of the view that “to prepare adequate and clear

lesson plan” in their pedagogical knowledge, were focused to some extent in their

pre-service training and this response was significant (chi-square=123, p<0.05)

and 27% respondents opined that it was focused to great extent in their pre-service

training.

Table 4.5.2
Teachers views about Pre-service Pedagogical knowledge in mathematics
regarding Instructional Skills

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

1 Apply effective teaching strategies
reflecting different contents and features.

25
7.0%

276
77.7%

54
15.2%

2.0 311 0.00

6 Give proper questions to students leading
to clear thinking.

16
4.5%

215
60.6%

124
34.9%

2.3 160 0.00

8 Offer thinking process to help students to
do mathematics creation.

38
10.7%

226
63.7%

91
25.6%

2.1 151 0.00

9 Give clear explanations when students
misunderstand any concept.

49
13.8%

201
56.6%

105
29.6%

2.1 99.8 0.00

21 Clarify the confusing ideas for students. 63
17.7%

200
56.3%

92
25.9%

2.0 88.0 0.00

23 Instruct mathematical contents correctly
and give handouts to enhance students
learning.

79
22.3%

188
53.0%

87
24.5%

2.0 198.8 0.00

29 Use of technology effectively. 65
18.3%

211
59.4%

79
22.3%

2.0 102 0.00

30 Manage the students to work in pairs and
encourage their discussing abilities.

46
13.0%

215
60.6%

94
26.5%

2.1 125 0.00
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Analysis of statement No. 1 indicates that a substantial portion of

mathematics teachers (78%) was of the view that the competency “apply effective

teaching strategies reflecting different contents and features” in their pedagogical

knowledge regarding instructional skills, were focused to some extent in their

pre-service training and this response was significant (chi-square=311, p<0.05)

and 15% respondents opined that it was focused to great extent in their pre-service

training.

Analysis of statement No. 6 indicates that a substantial portion of

mathematics teachers (61%) was of the view that the competency “give proper

questions to students leading to clear thinking” in their pedagogical knowledge

regarding instructional skills, were focused to some extent in their pre-service

training and this response was significant (chi-square=160, p<0.05) and 35%

respondents opined that it was focused to great extent in their pre-service training.

Analysis of statement No. 8 indicates that a substantial portion of mathematics

teachers (64%) was of the view that the competency “offer thinking process to

help students to do mathematics creation” in their pedagogical knowledge

regarding instructional skills, were focused to some extent in their pre-service

training and this response was significant (chi-square=151, p<0.05) and 26%

respondents opined that it was focused to great extent in their pre-service training.

Analysis of statement No. 9 indicates that a substantial portion of mathematics

teachers (57%) was of the view that the competency “give clear explanations

when studentd misunderstand any concept” in their pedagogical knowledge

regarding instructional skills, were focused to some extent in their pre-service

training and this response was significant (chi-square=99.8, p<0.05) and 30%
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respondents opined that it was focused to great extent in their pre-service training.

Analysis of statement No. 21 indicates that a substantial portion of mathematics

teachers (56%) was of the view that the competency “clarify the confusing ideas

for students” in their pedagogical knowledge regarding instructional skills, were

focused to some extent in their pre-service training and this response was

significant (chi-square=88.0, p<0.05) and 26% respondents opined that it was

focused to great extent in their pre-service training.

Analysis of statement No. 23 indicates that a substantial portion of

mathematics teachers (53%) was of the view that the competency “instruct

mathematical contents correctly and give handouts to enhance students learning”

in their pedagogical knowledge regarding instructional skills, were focused to

some extent in their pre-service training and this response was significant

(chi-square=198.8, p<0.05) and 25% respondents opined that it was focused to

great extent in their pre-service training.

Analysis of statement No. 29 indicates that a substantial portion of

mathematics teachers (59%) was of the view that the competency “use technology

effectively” in their pedagogical knowledge regarding instructional skills, were

focused to some extent in their pre-service training and this response was

significant (chi-square=102, p<0.05) and 22% respondents opined that it was

focused to great extent in their pre-service training.

Analysis of statement No. 30 indicates that a substantial portion of

mathematics teachers (61%) was of the view that the competency “manage the

students to work in pairs and encourage their discussing abilities” in their

pedagogical knowledge regarding instructional skills, were focused to some extent

in their pre-service training and this response was significant (chi-square=125,
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p<0.05) and 27% respondents opined that it was focused to great extent in their

pre-service training.

Table 4.5.3
Teachers views about Pre-service Pedagogical knowledge in mathematics
regarding Teaching Learning Material

Analysis of statement No. 6 indicates that a substantial portion of

mathematics teachers (61%) was of the view that the competency “use related

materials to help them to do positive thinking” in their pedagogical knowledge

regarding teaching learning material, were focused to some extent in their

pre-service training and this response was significant (chi-square=160, p<0.05)

and 35% respondents opined that it was focused to great extent in their pre-service

training.

Analysis of statement No. 10 indicates that a substantial portion of

mathematics teachers (54%) was of the view that the competency “ability to draw

correct charts and graphics on black board for teaching purpose” in their

pedagogical knowledge regarding teaching learning material, were focused to

some extent in their pre-service training and this response was significant

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

6 Use related materials to help them to do
positive thinking.

16
4.5%

215
60.6%

124
34.9%

2.3 160 0.00

10 Ability to draw correct charts and
graphics on black board for teaching
purpose.

64
18.0%

191
53.8%

100
28.2%

2.1 72.4 0.00

11 Arrange the proper materials in order
to create students cognition and learning
ability.

128
36.1%

155
43.7%

72
20.3%

1.8 30.2 0.00

15 Arrange proper assignments according
to contents and students learning.

70
19.7%

188
53.0%

97
27.3%

2.1 64.6 0.00

22 Decorate the teaching environment with
proper charts for reflection of different
topics.

65
18.3%

200
56.3%

90
25.4%

2.1 87.1 0.00

23 Variety and originality of teaching
materials

79
22.3%

188
53.0%

87
24.5%

2.1 198.8 0.00
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(chi-square=72.4, p<0.05) and 28% respondents opined that it was focused to

great extent in their pre-service training.

Analysis of statement No. 11 indicates that a substantial portion of

mathematics teachers (44%) was of the view that the competency “arrange the

proper materials in order to create students cognition and learning ability” in their

pedagogical knowledge regarding teaching learning material, were focused to

some extent in their pre-service training and this response was significant

(chi-square=30.2, p<0.05) and 36% respondents opined that it was focused not at

all in their pre-service training.

Analysis of statement No. 15 indicates that a substantial portion of

mathematics teachers (53%) was of the view that the competency “arrange proper

assignments according to contents and students learning” in their pedagogical

knowledge regarding teaching learning material, were focused to some extent in

their pre-service training and this response was significant (chi-square=64.6,

p<0.05) and 27% respondents opined that it was focused to great extent in their

pre-service training.

Analysis of statement No. 22 indicates that a substantial portion of

mathematics teachers (56%) was of the view that the competency “decorate the

teaching environment with proper charts for reflection of different topics” in their

pedagogical knowledge regarding teaching learning material, were focused to

some extent in their pre-service training and this response was significant

(chi-square=87.1, p<0.05) and 25% respondents opined that it was focused to

great extent in their pre-service training.

Analysis of statement No. 23 indicates that a substantial portion of

mathematics teachers (53%) was of the view that the competency “variety and
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originality of teaching materials” in their pedagogical knowledge regarding

teaching learning material, were focused to some extent in their pre-service

training and this response was significant (chi-square=198.8, p<0.05) and 25%

respondents opined that it was focused to great extent in their pre-service training.

Table 4.5.4
Teachers views about Pre-service Pedagogical knowledge in mathematics
regarding Evaluation Techniques

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

5 Understand students backgrounds
through proper evaluation before
teaching.

43
12.1%

174
49.0%

138
38.9%

2.2 77.4 0.00

13 Give a complete test to the students
after the end of each chapter.

141
39.7%

141
39.7%

73
20.6%

1.8 26.0 0.00

14 Often give a quiz to test learners
understandings during the teaching
proceedings.

74
20.8%

204
57.5%

77
21.7%

2.1 94.0 0.00

16 Evaluate assignments properly for
effective teaching.

66
18.6%

185
52.1%

103
29.0%

2.1 62.8 0.00

17 Keep accurate progress records that help
in guidance and counseling and decision
making.

84
23.7%

185
52.1%

86
24.2%

2.1 56.3 0.00

24 Evaluate students progress during and
after the lesson through quizzes and
assignments.

52
14.6%

197
55.5%

106
29.9%

2.2 90.7 0.00

Analysis of statement No. 5 indicates that a substantial portion of

mathematics teachers (49%) was of the view that the competency “understand

students’ background through proper evaluation before teaching” in their

pedagogical knowledge regarding evaluation techniques, were focused to some

extent in their pre-service training and this response was significant

(chi-square=77.4, p<0.05) and 39% respondents opined that it was focused to

great extent in their pre-service training.

Analysis of statement No. 13 indicates that a substantial portion of

mathematics teachers (40%) was of the view that the competency “give a
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complete test to the students after the end of each chapter” in their pedagogical

knowledge regarding evaluation techniques, were focused to some extent in their

pre-service training and this response was significant (chi-square=26.0, p<0.05)

and 40% respondents opined that it was focused not at all in their pre-service

training.

Analysis of statement No. 14 indicates that a substantial portion of

mathematics teachers (58%) was of the view that the competency “often give a

quiz to test learners’ understanding during the teaching proceedings” in their

pedagogical knowledge regarding evaluation techniques, were focused to some

extent in their pre-service training and this response was significant

(chi-square=94.0, p<0.05) and 22% respondents opined that it was focused to

great extent in their pre-service training.

Analysis of statement No. 16 indicates that a substantial portion of

mathematics teachers (52%) was of the view that the competency “evaluate

assignments properly for effective teaching” in their pedagogical knowledge

regarding evaluation techniques, were focused to some extent in their pre-service

training and this response was significant (chi-square=62.8, p<0.05) and 29%

respondents opined that it was focused to great extent in their pre-service training.

Analysis of statement No. 17 indicates that a substantial portion of

mathematics teachers (52%) was of the view that the competency “keep accurate

progress records that help in guidance and counseling and decision making” in

their pedagogical knowledge regarding evaluation techniques, were focused to

some extent in their pre-service training and this response was significant

(chi-square=56.3, p<0.05) and 24% respondents opined that it was focused to

great extent in their pre-service training.
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Analysis of statement No. 24 indicates that a substantial portion of mathematics

teachers (56%) was of the view that the competency “evaluate students progress

during and after the lesson through quizzes and assignments” in their pedagogical

knowledge regarding evaluation techniques, were focused to some extent in their

pre-service training and this response was significant (chi-square=90.7, p<0.05)

and 30% respondents opined that it was focused to great extent in their pre-service

training.

Table 4.5.5

Teachers views about Pre-service Pedagogical knowledge in mathematics
regarding Classroom Management Skills

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

2 Maintain control and discipline in
class room

30
8.5%

208
58.6%

117
33.0%

2.2 130 0.00

3 To ensure students attention and
participation in learning

16
4.5%

231
65.1%

108
30.4%

2.2 191 0.00

4 Arrange the pace and procedure
for each class.

122
34.4%

140
39.4%

93
26.2%

1.8 9.5 0.09

8 Neat handwriting and arrange the
board management correctly.

38
10.7%

226
63.7%

91
25.6%

2.1 152 0.00

21 Arrange best environment for
students learning.

63
17.7%

200
56.3%

92
25.9%

2.2 88.0 0.00

Analysis of statement No. 2 indicates that a substantial portion of

mathematics teachers (59%) was of the view that the competency “maintain

control and discipline in classroom” in their pedagogical knowledge regarding

classroom management skills, were focused to some extent in their pre-service

training and this response was significant (chi-square=130, p<0.05) and 33%

respondents opined that it was focused to great extent in their pre-service training.

Analysis of statement No. 3 indicates that a substantial portion of

mathematics teachers (65%) was of the view that the competency “to ensure

students’ attention and participation in learning” in their pedagogical knowledge
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regarding classroom management skills, were focused to some extent in their

pre-service training and this response was significant (chi-square=191, p<0.05)

and 30% respondents opined that it was focused to great extent in their pre-service

training.

Analysis of statement No. 4 indicates that a substantial portion of

mathematics teachers (39%) was of the view that the competency “arrange the

pace and procedure for each class” in their pedagogical knowledge regarding

classroom management skills, were focused to some extent in their pre-service

training and this response was significant (chi-square=9.5, p<0.05) and 34%

respondents opined that it was focused not at all in their pre-service training.

Analysis of statement No. 8 indicates that a substantial portion of

mathematics teachers (64%) was of the view that the competency “neat hand

writing and arrange the board correctly” in their pedagogical knowledge regarding

classroom management skills, were focused to some extent in their pre-service

training and this response was significant (chi-square=152, p<0.05) and 26%

respondents opined that it was focused to great extent in their pre-service training.

Analysis of statement No. 21 indicates that a substantial portion of

mathematics teachers (56%) was of the view that the competency “arrange best

environment for students’ learning” in their pedagogical knowledge regarding

classroom management skills, were focused to some extent in their pre-service

training and this response was significant (chi-square=88.0, p<0.05) and 26%

respondents opined that it was focused to great extent in their pre-service training.
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Table 4.5.6
Teachers views about Pre-service Pedagogical knowledge in mathematics
regarding Mastery of Subject Knowledge

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

12 Connecting mathematics and other
disciplines effectively

98
27.6%

182
51.3%

75
21.1%

2.1 53.6 0.00

25 Application of mathematics concepts to
real life situation.

70
19.7%

201
56.6%

82
23.1%

2.2 89.1 0.00

26 Have a thorough knowledge and
understanding of the curriculum and
apply it effectively in teaching math.

55
15.5%

198
55.8%

102
28.7%

2.1 89.7 0.00

27 Have the competency of operating and
solving problems.

52
14.6%

203
57.2%

100
28.2%

2.1 100.6 0.00

28 Have the knowledge of the common
core mathematics concepts and ideas.

58
16.3%

198
55.8%

99
27.9%

2.1 87.5 0.00

Analysis of statement No. 12 indicates that a substantial portion of

mathematics teachers (51%) was of the view that the competency “connecting

mathematics and other disciplines effectively” in their pedagogical knowledge

regarding mastery of subject knowledge, were focused to some extent in their

pre-service training and this response was significant (chi-square=53.6, p<0.05)

and 21% respondents opined that it was focused to great extent in their pre-service

training.

Analysis of statement No. 25 indicates that a substantial portion of

mathematics teachers (57%) was of the view that the competency “application of

mathematics concepts to real life situation” in their pedagogical knowledge

regarding mastery of subject knowledge, were focused to some extent in their

pre-service training and this response was significant (chi-square=89.1, p<0.05)

and 23% respondents opined that it was focused to great extent in their pre-service

training.

Analysis of statement No. 26 indicates that a substantial portion of

mathematics teachers (56%) was of the view that the competency “have a
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thorough knowledge and understanding of the curriculum and apply it effectively

in teaching mathematics” in their pedagogical knowledge regarding mastery of

subject knowledge, were focused to some extent in their pre-service training and

this response was significant (chi-square=89.7, p<0.05) and 29% respondents

opined that it was focused to great extent in their pre-service training.

Analysis of statement No. 27 indicates that a substantial portion of

mathematics teachers (57%) was of the view that the competency “have the

competency of operating and solving problems” in their pedagogical knowledge

regarding mastery of subject knowledge, were focused to some extent in their

pre-service training and this response was significant (chi-square=100.6, p<0.05)

and 28% respondents opined that it was focused to great extent in their pre-service

training.

Analysis of statement No. 28 indicates that a substantial portion of

mathematics teachers (56%) was of the view that the competency “have the

knowledge of the common core mathematics concepts and ideas” in their

pedagogical knowledge regarding mastery of subject knowledge, were focused to

some extent in their pre-service training and this response was significant

(chi-square=87.5, p<0.05) and 28% respondents opined that it was focused to

great extent in their pre-service training.
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Table 4.6.1
Teachers views about In-service Pedagogical knowledge in Planning & Organization

Analysis of statement No. 5 indicates that a substantial portion of

mathematics teachers (57%) was of the view that “clear learning objectives before

teaching” in their pedagogical knowledge regarding planning and organization,

were focused to some extent in their in-service training and this response was

significant (chi-square=89.6, p<0.05) and 24% respondents opined that it was

focused to great extent in their in-service training.

Analysis of statement No. 7 indicates that a substantial portion of

mathematics teachers (55%) was of the view that “tell the students main learning

procedures for topics” in their pedagogical knowledge, were focused to some

extent in their in-service training and this response was significant

(chi-square=74.1, p<0.05) and 25% respondents opined that it was focused to

great extent in their pre-service training.

Analysis of statement No. 18 indicates that a substantial portion of

mathematics teachers (52%) was of the view that “tell the students purpose and

content of each topic” in their pedagogical knowledge, were focused to some

extent in their in-service training and this response was significant

(chi-square=58.2, p<0.05) and 23% respondents opined that it was focused to

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

5 Clear learning objectives before
teaching.

69
19.4%

202
56.9%

84
23.7%

2.1 89.6 0.00

7 Tell the students main learning
procedures for topics.

71
20.0%

194
54.6%

90
25.4%

2.1 74.1 0.00

18 Tell the students purpose and content
of each topic.

88
24.8%

186
52.4%

81
22.8%

2.1 58.2 0.00

19 Prepare a well organized teaching
scheme of mathematics

87
24.5%

196
55.2%

72
20.3%

2.1 77.4 0.00

20 To prepare adequate and clear lesson
plan.

134
37.7%

172
48.5%

49
13.8%

1.7 67.0 0.00
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great extent in their in-service training.

Analysis of statement No. 19 indicates that a substantial portion of

mathematics teachers (55%) was of the view that “prepare a well organized

teaching scheme of mathematics” in their pedagogical knowledge, were focused to

some extent in their in-service training and this response was significant

(chi-square=77.4, p<0.05) and 20% respondents opined that it was focused to

great extent in their in-service training.

Analysis of statement No. 20 indicates that a substantial portion of

mathematics teachers (49%) was of the view that “to prepare adequate and clear

lesson plan” in their pedagogical knowledge, were focused to some extent in their

pre-service training and this response was significant (chi-square=67.0, p<0.05)

and 38% respondents opined that it was focused not at all in their in-service

training.

Table 4.6.2
Teachers views about In-service Pedagogical knowledge in mathematics regarding
Instructional Skills

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

1 Apply effective teaching strategies
reflecting different contents and features.

22
6.2%

279
78.6%

54
15.2%

2.2 330 0.00

6 Give proper questions to students
leading to clear thinking.

59
16.6%

197
55.5%

99
27.9%

2.1 86.4 0.00

8 Offer thinking process to help students
to do mathematics creation.

70
19.7%

205
57.7%

80
22.5%

2.1 95.6 0.00

9 Give clear explanations when students
misunderstand any concept.

91
25.6%

169
47.6%

95
26.8%

2.0 32.6 0.00

21 Clarify the confusing ideas for students. 95
26.8%

185
52.1%

75
21.1%

1.9 58.0 0.00

23 Instruct mathematical contents
correctly and give handouts to enhance
students learning.

110
31.0%

175
49.3%

70
19.7%

1.8 47.4 0.00

29 Use of technology effectively. 89
25.1%

188
53.0%

78
22.0%

1.9 62.0 0.00

30 Manage the students to work in pairs
and encourage their discussing abilities.

100
28.2%

197
55.5%

58
16.3%

1.8 85.8 0.00
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Analysis of statement No. 1 indicates that a substantial portion of

mathematics teachers (79%) was of the view that the competency “apply effective

teaching strategies reflecting different contents and features” in their pedagogical

knowledge regarding instructional skills, were focused to some extent in their

in-service training and this response was significant (chi-square=330, p<0.05) and

28% respondents opined that it was focused to great extent in their in-service

training.

Analysis of statement No. 6 indicates that a substantial portion of

mathematics teachers (56%) was of the view that the competency “give proper

questions to students leading to clear thinking” in their pedagogical knowledge

regarding instructional skills, were focused to some extent in their in-service

training and this response was significant (chi-square=84.6, p<0.05) and 28%

respondents opined that it was focused to great extent in their in-service training.

Analysis of statement No. 8 indicates that a substantial portion of

mathematics teachers (58%) was of the view that the competency “offer thinking

process to help students to do mathematics creation” in their pedagogical

knowledge regarding instructional skills, were focused to some extent in their

in-service training and this response was significant (chi-square=95.6, p<0.05) and

23% respondents opined that it was focused to great extent in their in-service

training.

Analysis of statement No. 9 indicates that a substantial portion of

mathematics teachers (48%) was of the view that the competency “give clear

explanations when students misunderstand any concept” in their pedagogical

knowledge regarding instructional skills, were focused to some extent in their

in-service training and this response was significant (chi-square=32.6, p<0.05) and
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27% respondents opined that it was focused to great extent in their in-service

training.

Analysis of statement No. 21 indicates that a substantial portion of

mathematics teachers (52%) was of the view that the competency “clarify the

confusing ideas for students” in their pedagogical knowledge regarding

instructional skills, were focused to some extent in their in-service training and

this response was significant (chi-square=58.0, p<0.05) and 27% respondents

opined that it was focused not at all in their in-service training.

Analysis of statement No. 23 indicates that a substantial portion of

mathematics teachers (49%) was of the view that the competency “instruct

mathematical contents correctly and give handouts to enhance students learning”

in their pedagogical knowledge regarding instructional skills, were focused to

some extent in their in-service training and this response was significant

(chi-square=47.4, p<0.05) and 31% respondents opined that it was focused not at

all in their in-service training.

Analysis of statement No. 29 indicates that a substantial portion of

mathematics teachers (53%) was of the view that the competency “use technology

effectively” in their pedagogical knowledge regarding instructional skills, were

focused to some extent in their in-service training and this response was

significant (chi-square=62.0, p<0.05) and 25% respondents opined that it was

focused not at all in their in-service training.

Analysis of statement No. 30 indicates that a substantial portion of

mathematics teachers (56%) was of the view that the competency “manage the

students to work in pairs and encourage their discussing abilities” in their

pedagogical knowledge regarding instructional skills, were focused to some extent
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in their in-service training and this response was significant (chi-square=85.8,

p<0.05) and 28% respondents opined that it was focused not at all in their

in-service training.

Table 4.6.3
Teachers views about In-service Pedagogical knowledge in mathematics regarding
Teaching Learning Material

Analysis of statement No. 6 indicates that a substantial portion of

mathematics teachers (56%) was of the view that the competency “use related

materials to help them to do positive thinking” in their pedagogical knowledge

regarding teaching learning material, were focused to some extent in their

in-service training and this response was significant (chi-square=84.6, p<0.05) and

28% respondents opined that it was focused to great extent in their in-service

training.

Analysis of statement No. 10 indicates that a substantial portion of

mathematics teachers (45%) was of the view that the competency “ability to draw

correct charts and graphics on black board for teaching purpose” in their

pedagogical knowledge regarding teaching learning material, were focused to

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

6 Use related materials to help them to
do positive thinking.

59
16.6%

197
55.5%

99
27.9%

2.1 86.4 0.00

10 Ability to draw correct charts and
graphics on black board for teaching
purpose.

143
40.3%

161
45.4%

51
14.4%

1.7 58.8 0.00

11 Arrange the proper materials in order
to create students cognition and
learning ability.

167
47.0%

134
37.7%

54
15.2%

1.6 57.0 0.00

15 Arrange proper assignments according
to contents and students learning.

81
22.8%

192
54.1%

82
23.1%

2.0 68.7 0.00

22 Decorate the teaching environment
with proper charts for reflection of
different topics.

85
23.9%

191
53.8%

79
22.3%

1.9 67.0 0.00

23 Variety and originality of teaching
materials

110
31.0%

175
49.3%

70
19.7%

1.8 47.4 0.00
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some extent in their in-service training and this response was significant

(chi-square=58.8, p<0.05) and 40% respondents opined that it was focused not at

all in their in-service training.

Analysis of statement No. 11 indicates that a substantial portion of

mathematics teachers (47%) was of the view that the competency “arrange the

proper materials in order to create students cognition and learning ability” in their

pedagogical knowledge regarding teaching learning material, were focused not at

all in their in-service training and this response was significant (chi-square=57.0,

p<0.05) and 38% respondents opined that it was focused to some extent in their

in-service training.

Analysis of statement No. 15 indicates that a substantial portion of

mathematics teachers (54%) was of the view that the competency “arrange proper

assignments according to contents and students learning” in their pedagogical

knowledge regarding teaching learning material, were focused to some extent in

their in-service training and this response was significant (chi-square=68.7, p<0.05)

and 23% respondents opined that it was focused to great extent in their in-service

training.

Analysis of statement No. 22 indicates that a substantial portion of

mathematics teachers (54%) was of the view that the competency “decorate the

teaching environment with proper charts for reflection of different topics” in their

pedagogical knowledge regarding teaching learning material, were focused to

some extent in their in-service training and this response was significant

(chi-square=67.0, p<0.05) and 24% respondents opined that it was focused not at

all in their in-service training.

Analysis of statement No. 23 indicates that a substantial portion of
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mathematics teachers (49%) was of the view that the competency “variety and

originality of teaching materials” in their pedagogical knowledge regarding

teaching learning material, were focused to some extent in their in-service training

and this response was significant (chi-square=47.4, p<0.05) and 31% respondents

opined that it was focused not at all in their in-service training.

Table 4.6.4
Teachers views about In-service Pedagogical knowledge in mathematics regarding
Evaluation Techniques

Analysis of statement No. 5 indicates that a substantial portion of

mathematics teachers (56%) was of the view that the competency “understand

students’ background through proper evaluation before teaching” in their

pedagogical knowledge regarding evaluation techniques, were focused to some

extent in their in-service training and this response was significant

(chi-square=89.6, p<0.05) and 28% respondents opined that it was focused to

great extent in their in-service training.

Analysis of statement No. 13 indicates that a substantial portion of

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

5 Understand students backgrounds
through proper evaluation before
teaching.

69
16.6%

202
55.5%

84
27.9%

2.0 89.6 0.00

13 Give a complete test to the students
after the end of each chapter.

194
54.6%

123
34.6%

38
10.7%

1.5 1.0 0.09

14 Often give a quiz to test students
understandings during the teaching
proceedings.

85
23.9%

187
52.7%

83
23.4%

1.9 59.7 0.00

16 Evaluate assignments properly for
effective teaching.

86
24.2%

197
55.5%

72
20.3%

1.9 79.2 0.00

17 Keep accurate progress records that
help in guidance and counseling and
decision making.

89
25.1%

195
54.9%

71
20.0%

1.9 75.8 0.00

24 Evaluate students progress during
and after the lesson through quizzes
and assignments.

102
28.7%

198
55.8%

55
15.5%

1.8 89.7 0.00
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mathematics teachers (55%) was of the view that the competency “give a

complete test to the students after the end of each chapter” in their pedagogical

knowledge regarding evaluation techniques, were focused not at all in their

in-service training and this response was not significant (chi-square=1.0, p>0.05)

and 35% respondents opined that it was focused to some extent in their in-service

training.

Analysis of statement No. 14 indicates that a substantial portion of

mathematics teachers (53%) was of the view that the competency “often give a

quiz to test learners’ understanding during the teaching proceedings” in their

pedagogical knowledge regarding evaluation techniques, were focused to some

extent in their in-service training and this response was significant

(chi-square=59.7, p<0.05) and 24% respondents opined that it was focused not at

all in their in-service training.

Analysis of statement No. 16 indicates that a substantial portion of

mathematics teachers (56%) was of the view that the competency “evaluate

assignments properly for effective teaching” in their pedagogical knowledge

regarding evaluation techniques, were focused to some extent in their in-service

training and this response was significant (chi-square=79.2, p<0.05) and 24%

respondents opined that it was focused not at all in their in-service training.

Analysis of statement No. 17 indicates that a substantial portion of

mathematics teachers (55%) was of the view that the competency “keep accurate

progress records that help in guidance and counseling and decision making” in

their pedagogical knowledge regarding evaluation techniques, were focused to

some extent in their in-service training and this response was significant

(chi-square=75.8, p<0.05) and 25% respondents opined that it was focused not at
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all in their pre-service training.

Analysis of statement No. 24 indicates that a substantial portion of

mathematics teachers (56%) was of the view that the competency “evaluate

students progress during and after the lesson through quizzes and assignments” in

their pedagogical knowledge regarding evaluation techniques, were focused to

some extent in their in-service training and this response was significant

(chi-square=89.7, p<0.05) and 29% respondents opined that it was focused not at

all in their in-service training.

Table 4.6.5
Teachers views about In-service Pedagogical knowledge in mathematics regarding
Classroom Management Skills

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

2 Maintain control and discipline in
class room

35
9.9%

228
64.2%

92
25.9%

2.1 162 0.00

3 To ensure students attention and
participation in learning

108
30.4%

193
54.4%

53
14.9%

1.8 220 0.00

4 Arrange the pace and procedure for
each class.

143
40.3%

140
39.4%

70
19.7%

1.7 29.0 0.00

8 Neat handwriting and arrange the
board management correctly.

70
19.7%

205
57.7%

80
22.5%

2.0 95.6 0.00

21 Arrange best environment for students
learning.

95
26.8%

185
52.1%

75
21.1%

1.9 58.0 0.00

Analysis of statement No. 2 indicates that a substantial portion of

mathematics teachers (64%) was of the view that the competency “maintain

control and discipline in classroom” in their pedagogical knowledge regarding

classroom management skills, were focused to some extent in their in-service

training and this response was significant (chi-square=162, p<0.05) and 26%

respondents opined that it was focused to great extent in their in-service training.

Analysis of statement No. 3 indicates that a substantial portion of

mathematics teachers (54%) was of the view that the competency “to ensure
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students’ attention and participation in learning” in their pedagogical knowledge

regarding classroom management skills, were focused to some extent in their

in-service training and this response was significant (chi-square=220, p<0.05) and

30% respondents opined that it was focused not at all in their in-service training.

Analysis of statement No. 4 indicates that a substantial portion of

mathematics teachers (40%) was of the view that the competency “arrange the

pace and procedure for each class” in their pedagogical knowledge regarding

classroom management skills, were focused not at all in their in-service training

and this response was significant (chi-square=29.0, p<0.05) and 39% respondents

opined that it was focused to some extent in their in-service training.

Analysis of statement No. 8 indicates that a substantial portion of

mathematics teachers (58%) was of the view that the competency “neat hand

writing and arrange the board correctly” in their pedagogical knowledge regarding

classroom management skills, were focused to some extent in their in-service

training and this response was significant (chi-square=95.6, p<0.05) and 23%

respondents opined that it was focused to great extent in their in-service training.

Analysis of statement No. 21 indicates that a substantial portion of

mathematics teachers (52%) was of the view that the competency “arrange best

environment for students’ learning” in their pedagogical knowledge regarding

classroom management skills, were focused to some extent in their pre-service

training and this response was significant (chi-square=58.0, p<0.05) and 27%

respondents opined that it was focused not at all in their in-service training.
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Table 4.6.6
Teachers views about In-service Pedagogical knowledge in mathematics regarding
Mastery of Subject Knowledge

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

12 Connecting mathematics and other
disciplines effectively

85
23.9%

194
54.6%

76
21.4%

1.9 72.9 0.00

25 Application of mathematics concepts to
real life situation.

155
43.7%

160
45.1%

40
11.3%

1.6 77.8 0.00

26 Have a thorough knowledge and
understanding of the curriculum and
apply it effectively in teaching
mathematics.

90
25.4%

203
57.2%

62
17.5%

1.9 94.1 0.00

27 Have the competency of operating and
solving problems.

90
25.4%

186
52.4%

79
22.3%

1.9 58.5 0.00

28 Have the knowledge of the common
core mathematics concepts and ideas.

76
21.4%

209
58.9%

70
19.7%

1.9 105 0.00

Analysis of statement No. 12 indicates that a substantial portion of

mathematics teachers (55%) was of the view that the competency “connecting

mathematics and other disciplines effectively” in their pedagogical knowledge

regarding mastery of subject knowledge, were focused to some extent in their

in-service training and this response was significant (chi-square=72.9, p<0.05) and

24% respondents opined that it was focused not at all in their in-service training.

Analysis of statement No. 25 indicates that a substantial portion of

mathematics teachers (45%) was of the view that the competency “application of

mathematics concepts to real life situation” in their pedagogical knowledge

regarding mastery of subject knowledge, were focused to some extent in their

in-service training and this response was significant (chi-square=77.8, p<0.05) and

44% respondents opined that it was focused not at all in their pre-service training.

Analysis of statement No. 26 indicates that a substantial portion of

mathematics teachers (57%) was of the view that the competency “have a

thorough knowledge and understanding of the curriculum and apply it effectively
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in teaching mathematics” in their pedagogical knowledge regarding mastery of

subject knowledge, were focused to some extent in their pre-service training and

this response was significant (chi-square=94.1, p<0.05) and 25% respondents

opined that it was focused not at all in their in-service training.

Analysis of statement No. 27 indicates that a substantial portion of

mathematics teachers (52%) was of the view that the competency “have the

competency of operating and solving problems” in their pedagogical knowledge

regarding mastery of subject knowledge, were focused to some extent in their

in-service training and this response was significant (chi-square=58.5, p<0.05) and

25% respondents opined that it was focused not at all in their pre-service training.

Analysis of statement No. 28 indicates that a substantial portion of

mathematics teachers (59%) was of the view that the competency “have the

knowledge of the common core mathematics concepts and ideas” in their

pedagogical knowledge regarding mastery of subject knowledge, were focused to

some extent in their in-service training and this response was significant

(chi-square=105, p<0.05) and 21% respondents opined that it was focused not at

all in their pre-service training.
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Table 4.7.1
Teachers views about Classroom practices Pedagogical knowledge in
mathematics regarding Planning and organization

Analysis of statement No. 5 indicates that mathematics teachers perception

about their classroom practices regarding clear learning objectives before teaching,

was significant (chi-square=320, p<0.05). Therefore majority of mathematics

teachers (SE=52%) practice the stated competency to some extent in the

classroom.

Analysis of statement No. 7 indicates that mathematics teachers perception

about their class room practices regarding to tell the students main learning

procedures for topics, was significant (chi-square=191, p<0.05). Therefore

majority of mathematics teachers (SE=63%) practiced the above mentioned

competency to some extent in the classroom.

Analysis of statement No. 18 indicates that mathematics teachers perception

about their classroom practices regarding to tell the students purpose and content

of each topic, was significant (chi-square=112, p<0.05). Therefore majority of

mathematics teachers (SE=52%) practice the above stated competency in the

classroom to some extent.

Analysis of statement No. 19 indicates that mathematics teachers perception

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

5 Clear learning objectives before
teaching.

7
2.0%

186
52.4%

161
45.4%

2.4 320 0.00

7 Tell the students main learning
procedures for topics.

10
2.8%

222
62.5%

123
34.6%

2.3 191 0.00

18 Tell the students purpose and content
of each topic.

27
7.6%

184
51.8%

144
40.6%

2.3 112 0.00

19 Prepare a well organized teaching
scheme of mathematics

40
11.3%

177
49.9%

138
38.9%

2.2 84.2 0.00

20 To prepare adequate and clear lesson
plan.

46
13.0%

175
49.3%

134
37.7%

2.2 73.4 0.00
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about their classroom practices regarding to prepare a well organized teaching

scheme of mathematics, was significant (chi-square=84.2, p<0.05). Therefore

majority of mathematics teachers (SE=50%) practiced the stated competency to

some extent in the classroom.

Analysis of statement No. 20 indicates that mathematics teachers perception

about their classroom practices regarding to prepare adequate and clear lesson

plan, was significant (chi-square=73.4, p<0.05). Therefore majority of

mathematics teachers (SE=49%) practice the above mentioned competency to

some extent in the classroom.

Table 4.7.2
Teachers views about Classroom practices Pedagogical knowledge in
mathematics regarding Instructional Skills

Analysis of statement No. 1 indicates that mathematics teachers perception

about their perception about their classroom practices regarding to apply effective

teaching strategies reflecting different contents and features, was significant

(chi-square=180, p<0.05). Hence majority of mathematics teachers (SE=56%)

practice the stated competency to some extent in the classroom.

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

1 Apply effective teaching strategies
reflecting different contents and features.

1
0.3%

199
56.1%

155
43.7%

2.4 180 0.00

6 Give proper questions to students leading
to clear thinking.

4
1.1%

180
50.7%

171
48.2%

2.4 165 0.00

8 Offer thinking process to help students
to do mathematics creation.

19
5.4%

200
56.3%

136
38.3%

2.3 142 0.00

9 Give clear explanations when students
misunderstand any concept.

23
6.5%

188
53.0%

144
40.6%

2.3 123 0.00

21 Clarify the confusing ideas for students. 37
10.4%

187
52.7%

131
36.6%

2.2 97.1 0.00

23 Instruct mathematical contents correctly
and give handouts to enhance students
learning.

36
11.8%

180
50.7%

133
37.5%

2.2 93.0 0.00

29 Use of technology effectively. 33
9.3%

196
55.2%

126
35.5%

2.2 112 0.00

30 Manage the students to work in pairs
and encourage their discussing abilities.

27
7.6%

186
52.4%

142
40.0%

2.3 113.9 0.00
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Analysis of statement No. 6 indicates that mathematics teachers perception

about their classroom practices regarding to give proper questions to students

leading to clear thinking, was significant (chi-square=165, p<0.05). Therefore

majority of mathematics teachers (SE=56%) practice the stated competency to

some extent in the classroom.

Analysis of statement No. 8 indicates that mathematics teachers perception

about their classroom practices regarding to offer thinking process to help students

to do mathematics creation, was significant (chi-square=142, p<0.05). Therefore

majority of mathematics teachers (SE=52%) practice the stated competency to

some extent in the classroom.

Analysis of statement No. 9 indicates that mathematics teachers perception

about their class room practices regarding to give clear explanations when

students misunderstand any concept, was significant (chi-square=123, p<0.05).

Therefore majority of mathematics teachers (SE=53%) practiced the above

mentioned competency to some extent in the classroom.

Analysis of statement No. 21 indicates that mathematics teachers perception

about their classroom practices regarding to clarify the confusing ideas for

students, was significant (chi-square=97.1, p<0.05). Therefore majority of

mathematics teachers (SE=53%) practice the above stated competency in the

classroom to some extent.

Analysis of statement No. 23 indicates that mathematics teachers perception

about their classroom practices regarding to instruct mathematical contents

correctly and give handouts to enhance students learning, was significant

(chi-square=93.0, p<0.05). Therefore majority of mathematics teachers (SE=51%)

practiced the stated competency to some extent in the classroom.
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Analysis of statement No. 29 indicates that mathematics teachers perception

about their classroom practices regarding use of technology effectively, was

significant (chi-square=112, p<0.05). Therefore majority of mathematics teachers

(SE=55%) practice the above mentioned competency to some extent in the

classroom.

Analysis of statement No. 30 indicates that mathematics teachers perception

about their classroom practices regarding to manage the students to work in pairs

and encourage their discussing abilities, was significant (chi-square=113.9,

p<0.05). Therefore majority of mathematics teachers (SE=52%) practiced the

stated competency to some extent in the classroom.

Table 4.7.3
Teachers views about Classroom practices of Pedagogical knowledge in
mathematics regarding Teaching Learning Material

Analysis of statement No. 6 indicates that mathematics teachers perception

about their perception about their classroom practices regarding to use related

materials to help them to do positive thinking, was significant (chi-square=162,

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

6 Use related materials to help them
to do positive thinking.

4
1.1%

180
50.7%

171
48.2%

2.4 1.6 0.00

10 Ability to draw correct charts and
graphics on black board for
teaching purpose.

34
9.6%

179
50.4%

142
40.0%

2.3 95.9 0.00

11 Arrange the proper materials in
order to create students cognition
and learning ability.

156
43.9%

106
29.9%

93
26.2%

1.8 18.6 0.06

15 Arrange proper assignments
according to contents and students
learning.

156
43.9%

127
35.8%

72
20.3%

1.7 30.7 0.07

22 Decorate the teaching environment
with proper charts for reflection of
different topics.

40
11.3%

185
52.1%

130
36.6%

2.2 90.5 0.00

23 Variety and originality of teaching
materials

36
10.1%

180
50.7%

139
39.2%

2.2 93.0 0.00
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p<0.05). Hence majority of mathematics teachers (SE=51%) practice the stated

competency to some extent in the classroom.

Analysis of statement No. 10 indicates that mathematics teachers perception

about their classroom practices regarding ability to draw correct charts and

graphics on black board for teaching purpose, was significant (chi-square=95.9,

p<0.05). Therefore majority of mathematics teachers (SE=50%) practice the stated

competency to some extent in the classroom.

Analysis of statement No. 11 indicates that mathematics teachers perception

about their classroom practices regarding to arrange the proper materials in order

to create students cognition and learning ability, was not significant

(chi-square=18.6, p>0.05). Therefore majority of mathematics teachers (NA=44%)

do not practice the stated competency not at all in the classroom.

Analysis of statement No. 15 indicates that mathematics teachers perception

about their class room practices regarding to arrange proper assignments

according to contents and students learning, was significant (chi-square=30.7,

p>0.05). Therefore majority of mathematics teachers (NA=44%) practiced the

above mentioned competency not at all in the classroom.

Analysis of statement No. 22 indicates that mathematics teachers perception

about their classroom practices regarding to decorate the teaching environment

with proper charts for reflection of different topics, was significant

(chi-square=90.5, p<0.05). Therefore majority of mathematics teachers (SE=52%)

practice the above stated competency in the classroom to some extent.

Analysis of statement No. 23 indicates that mathematics teachers perception

about their classroom practices regarding variety and originality of teaching

materials, was significant (chi-square=93.0, p<0.05). Therefore majority of
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mathematics teachers (SE=51%) practiced the stated competency to some extent

in the classroom.

Table 4.7.4
Teachers views about Classroom practices of Pedagogical knowledge in
mathematics regarding Evaluation Techniques

Analysis of statement No.5 indicates that mathematics teachers perception

about their perception about their classroom practices regarding to understand

students backgrounds through proper evaluation before teaching, was significant

(chi-square=321, p<0.05). Hence majority of mathematics teachers (SE=52%)

practice the stated competency to some extent in the classroom.

Analysis of statement No.13 indicates that mathematics teachers perception

about their classroom practices regarding ability to give a complete test to the

students after the end of each chapter, was not significant (chi-square=22.5,

p>0.05). Therefore majority of mathematics teachers (NA=44%) practice the

stated competency not at all in the classroom.

Analysis of statement No.14 indicates that mathematics teachers perception

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p

N.A. S.E. G.E.
5 Understand students backgrounds

through proper evaluation before
teaching.

7
2.0%

186
52.4%

161
45.4%

2.4 321 0.00

13 Give a complete test to the students
after the end of each chapter.

156
43.9%

116
32.7%

83
23.4%

1.7 22.5 0.08

14 Often give a quiz to test students
understandings during the teaching
proceedings.

60
16.9%

183
51.5%

112
31.5%

2.1 64.4 0.00

16 Evaluate assignments properly for
effective teaching.

47
13.2%

196
55.2%

112
31.5%

2.1 94.3 0.00

17 Keep accurate progress records that
help in guidance and counseling and
decision making.

38
10.7%

191
53.8%

126
35.5%

2.2 99.6 0.00

24 Evaluate students progress during and
after the lesson through quizzes and
assignments.

42
11.8%

180
50.7%

133
37.5%

2.2 83.1 0.00
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about their classroom practices regarding to give often a quiz to test students

understandings during the teaching proceedings, was not significant

(chi-square=64.4, p>0.05). Therefore majority of mathematics teachers (SE=52%)

practice the stated competency to some extent in the classroom.

Analysis of statement No.16 indicates that mathematics teachers perception

about their class room practices regarding to evaluate assignments properly for

effective teaching, was significant (chi-square=94.3, p<0.05). Therefore majority

of mathematics teachers (SE=55%) practiced the above mentioned competency to

some extent in the classroom.

Analysis of statement No.17 indicates that mathematics teachers perception

about their classroom practices regarding to keep accurate progress records that

help in guidance and counseling and decision making, was significant

(chi-square=99.6, p<0.05). Therefore majority of mathematics teachers (SE=54%)

practice the above stated competency in the classroom to some extent.

Analysis of statement No.24 indicates that mathematics teachers perception

about their classroom practices regarding to evaluate students progress during and

after the lesson through quizzes and assignments, was significant (chi-square=83.1,

p<0.05). Therefore majority of mathematics teachers (SE=51%) practiced the

stated competency to some extent in the classroom.
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Table 4.7.5
Teachers views about Classroom practices of Pedagogical knowledge in
mathematics regarding Classroom Management Skills

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

2 Maintain control and discipline in
class room

8
2.3%

150
42.3%

197
55.5%

2.5 1.6 0.00

3 To ensure students attention and
participation in learning

1
0.3%

186
52.4%

168
47.3%

2.4 1.7 0.00

4 Arrange the pace and procedure for
each class.

125
35.%

102
28.7%

128
36.1%

2.0 3.4 0.181

8 Neat handwriting and arrange the
board management correctly.

19
5.4%

200
56.3%

136
38.3%

2.3 1.4 0.00

21 Arrange best environment for
students learning.

37
10.4%

187
52.7%

131
36.9%

2.2 97.1 0.00

Analysis of statement No.2 indicates that mathematics teachers perception

about their classroom practices regarding to maintain control and discipline in

class room, was significant (chi-square=163, p<0.05). Hence majority of

mathematics teachers (GE=56%) practice the stated competency to great extent in

the classroom.

Analysis of statement No.3 indicates that mathematics teachers perception

about their classroom practices regarding to ensure students attention and

participation in learning, was significant (chi-square=172, p<0.05). Therefore

majority of mathematics teachers (SE=52%) practice the stated competency to

some extent in the classroom.

Analysis of statement No.4 indicates that mathematics teachers perception

about their classroom practices regarding to arrange the pace and procedure for

each class, was not significant (chi-square=3.5, p>0.05). Therefore majority of

mathematics teachers (NA=35%) practice the stated competency not at all in the

classroom.

Analysis of statement No.8 indicates that mathematics teachers perception
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about their class room practices regarding neat handwriting and arrange the board

management correctly, was significant (chi-square=141, p<0.05). Therefore

majority of mathematics teachers (SE=56%) practiced the above mentioned

competency to some extent in the classroom.

Analysis of statement No.21 indicates that mathematics teachers perception

about their classroom practices regarding to arrange best environment for students

learning, was significant (chi-square=97.1, p<0.05). Therefore majority of

mathematics teachers (SE=53%) practice the above stated competency in the

classroom to some extent.

Table 4.7.6
Teachers views about Classroom practices Pedagogical knowledge in
mathematics regarding Mastery of Subject Knowledge

Item
No.

Competency area in Pedagogical
knowledge

Response frequency x χ2 p
N.A. S.E. G.E.

12 Connecting mathematics and other
disciplines effectively

42
11.8%

179
50.4%

134
37.7%

2.2 82.4 0.00

25 Application of mathematics concepts to
real life situation.

32
9.0%

175
49.3%

148
41.7%

2.3 97.5 0.00

26 Have a thorough knowledge and
understanding of the curriculum and
apply it effectively in teaching
mathematics.

36
10.1%

175
49.3%

144
40.6%

2.3 89.9 0.00

27 Have the competency of operating and
solving problems.

37
10.4%

177
49.9%

141
39.7%

2.2 89.3 0.00

28 Have the knowledge of the common
core mathematics concepts and ideas.

35
9.9%

180
50.7%

140
39.4%

2.2 94.7 0.00

Analysis of statement No.12 indicates that mathematics teachers perception

about their classroom practices regarding Connecting mathematics and other

disciplines effectively, was significant (chi-square=82.4, p<0.05). Hence majority

of mathematics teachers (SE=50%) practice the stated competency to some extent

in the classroom.

Analysis of statement No.25 indicates that mathematics teachers perception
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about their classroom practices regarding application of mathematics concepts to

real life situation, was significant (chi-square=97.5, p<0.05). Therefore majority of

mathematics teachers (SE=49% & GE=42%) practice the stated competency in the

classroom.

Analysis of statement No.26 indicates that mathematics teachers perception

about their classroom practices regarding to have a thorough knowledge and

understanding of the curriculum and apply it effectively in teaching mathematics,

was significant (chi-square=89.9, p<0.05). Therefore majority of mathematics

teachers (SE=49% & 41%) practice the stated competency frequently in the

classroom.

Analysis of statement No.27 indicates that mathematics teachers perception

about their class room practices regarding to have the competency of operating

and solving problems, was significant (chi-square=89.3, p<0.05). Therefore

majority of mathematics teachers (SE=56%) practiced the above mentioned

competency to some extent in the classroom.

Analysis of statement No.28 indicates that mathematics teachers perception

about their classroom practices regarding to arrange best environment for students

learning, was significant (chi-square=97.1, p<0.05). Therefore majority of

mathematics teachers (SE=50% &GE=40%) practice the above stated competency

in the classroom frequently.
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4. Results of Mathematics Teachers’ Attitudes about Mathematics
teaching

Table 4.8.1
Teachers views about Attitudes towards teaching mathematics

Item
No.

Statements Response frequency x χ2 p
SDA DA UD A SA

1 I teach with professional
confidence and warm
heart.

21
5.9%

37
10.4%

23
6.5%

226
63.7%

48
13.5%

3.6 429 0.00

2 I teach with enthusiastic
attitude.

26
7.3%

42
11.8%

20
5.6%

170
47.9%

97
27.3%

3.7 224 0.00

3 I accept students
comments and
suggestions.

51
14.4%

2
0.6%

33
9.3%

114
32.1%

155
43.7%

3.9 218 0.00

4 Generally I feel secure
about the idea of teaching
mathematics.

5
1.4%

89
25.1%

43
12.1%

136
38.3%

82
23.1%

3.5 138 0.00

5 I find many mathematics
problems interesting and
challenging.

17
4.8%

8
2.3%

1
0.3%

196
55.2%

133
37.5%

4.1 440 0.00

6 Mathematics makes me
inadequate sometimes.

37
10.4%

85
23.9%

214
60.3%

16
4.5%

3
0.8%

2.6 414 0.00

7 I can not teach
mathematics very well.

142
40.0%

169
47.6%

14
3.9%

12
3.4%

18
5.1%

1.8 340 0.00

8 I do not enjoy having to
teach mathematics.

171
48.2%

173
48.7%

3
0.8%

6
1.7%

2
0.6%

1.5 479 0.00

9 I am often good at
mathematics.

93
26.2%

102
28.7%

5
1.4%

130
36.6%

25
7.0%

2.6 161 0.00

10 I am not sure about what
to do when I am teaching
mathematics.

136
38.3%

166
46.6%

15
4.2%

35
9.9%

3
0.8%

1.8 314 0.00

11 Other teachers often come
to me for help in
mathematics.

134
37.7%

127
35.8%

6
1.7%

75
21.1%

13
3.7%

2.1 207 0.00

12 I generally get a sinking
feeling if I come across a
hard problem while
teaching.

111
31.3%

169
47.6%

46
13.0%

18
5.1%

11
3.1%

2.0 257 0.00

13 I never do well on tests
that require mathematical
reasoning.

147
41.4%

171
48.2%

7
2.0%

22
6.2%

8
2.3%

1.7 370 0.00

Analysis of statement No.1 indicates that majority of the mathematics

teachers (A=64%, SA=13.5%) were agreed with the statement, I teach with

professional confidence and warm heart, and their this response was significant
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(chi-square=429, p<0.05).

Analysis of statement No.2 indicates that majority of the mathematics

teachers (A=48%, SA=27%) were found agreed with the statement, I teach with

enthusiastic attitude, and their this response was significant (chi-square=224,

p<0.05).

Analysis of statement No.3 indicates that majority of the mathematics

teachers (A=32%, SA=44%) were found agreed with the statement, that I accept

students’ comments and suggestions, and their this response was significant

(chi-square=218, p<0.05).

Analysis of statement No.4 indicates that majority of the mathematics

teachers (A=38%, SA=23%) were found agreed with the statement, that generally

I feel secure about the idea of teaching mathematics, and their this response was

significant (chi-square=138, p<0.05).

Analysis of statement No.5 indicates that majority of the mathematics

teachers (A=55%, SA=38%) were found agreed with the statement, that I find

many mathematics problems interesting and challenging, and their this response

was significant (chi-square=440, p<0.05).

Analysis of statement No.6 indicates that majority of the mathematics

teachers (UD=60%, SDA=10%) were found undecided and disagreed with the

statement, that mathematics makes me inadequate some times, and their this

response was significant (chi-square=414, p<0.05).

Analysis of statement No.7 indicates that majority of the mathematics

teachers (DA=48%, SDA=40%) were found disagreed with the statement, that I

can not teach mathematics very well, and their this response was significant

(chi-square=340, p<0.05).
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Analysis of statement No.8 indicates that majority of the mathematics

teachers (DA=49%, SDA=48%) were found disagreed with the statement, that I

do not enjoy having to teach mathematics, and their this response was significant

(chi-square=479, p<0.05).

Analysis of statement No.9 indicates that majority of the mathematics

teachers (DA=29%, SDA=26%) were found disagreed with the statement, that I

am often good at mathematics, and their this response was significant

(chi-square=160, p<0.05).

Analysis of statement No.10 indicates that majority of the mathematics

teachers (DA=47%, SDA=38%) were found disagreed with the statement, that I

am not sure about what to do when I am teaching mathematics, and their this

response was significant (chi-square=314, p<0.05).

Analysis of statement No.11 indicates that majority of the mathematics

teachers (DA=36%, SDA=38%) were found disagreed with the statement, that

other teachers often come to me for help in mathematics, and their this response

was significant (chi-square=207, p<0.05).

Analysis of statement No.12 indicates that majority of the mathematics

teachers (DA=48%, SDA=31%) were found disagreed with the statement, that I

generally get a sinking feeling if I come across a hard problem while teaching, and

their this response was significant (chi-square=256, p<0.05).

Analysis of statement No.13 indicates that majority of the mathematics

teachers (DA=48%, SDA=41%) were found disagreed with the statement, that I

never do well on tests that require mathematical reasoning, and their this response

was significant (chi-square=369, p<0.05).
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4.8.2 Results of Beliefs of Mathematics Teachers

Table 4.8.2
Teachers views about Beliefs in teaching mathematics

Item
No.

Statements Response frequency x χ2 p
SDA DA UD A SA

14 I believe that every
student can learn
mathematics.

24
5.8%

34
9.6%

9
2.5%

246
69.3%

42
11.8%

3.6 547 0.00

15 I believe that students
learn mathematics well
when they ask a lot of
questions.

17
4.8%

15
4.2%

2
0.6%

230
64.8%

91
25.6%

4.0 514 0.00

16 I believe that it is
important for students
to learn basic
mathematics skills
before solving
problems.

32
9.0%

20
5.6%

9
2.5%

190
53.5%

104
29.3%

3.8 327 0.00

17 I believe that
mathematics teachers
trust each other.

65
18.3
%

80
22.5%

5
1.4%

153
43.1%

52
14.6%

3.1 162 0.00

18 I believe that math
teachers discuss
feelings, worries and
frustrations with other
math teachers.

101
28.5
%

147
41.4%

32
9.0%

60
16.9%

15
4.2%

2.2 161 0.00

19 I believe that teachers
teach effectively those
concepts that require
mathematical
reasoning.

102
28.7
%

112
31.5%

103
29.0
%

21
5.9%

17
4.8%

2.2 128 0.00

20 I believe that of all the
subjects, mathematics
is the one teachers
worry about most in
teaching.

111
31.3
%

133
37.5%

3
0.8%

99
27.9%

9
2.5%

2.5 207 0.00

Analysis of statement No.14 indicates that majority of the mathematics

teachers (A=69%, SA=12%) were found agreed with the statement, that “I believe

that every student can learn mathematics”, and their this response was significant

(chi-square=547, p<0.05).

Analysis of statement No.15 indicates that majority of the mathematics
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teachers (A=65%, SA=26%) were found agreed with the statement, that “I believe

that students learn mathematics well when they ask a lot of questions”, and their

this response was significant (chi-square=514, p<0.05).

Analysis of statement No.16 indicates that majority of the mathematics

teachers (A=54%, SA=29%) were found agreed with the statement, that “I believe

that it is important for students to learn basic mathematics skills before solving

problems”, and their this response was significant (chi-square=327, p<0.05).

Analysis of statement No.17 indicates that majority of the mathematics

teachers (A=43%, SA=15%) were found agreed with the statement, that “I believe

that mathematics teachers trust each other”, and their this response was significant

(chi-square=162, p<0.05) while 41% disagreed with it.

Analysis of statement No.18 indicates that majority of the mathematics

teachers (DA=41%, SDA=29%) were found disagreed with the statement, that “I

believe that mathematics teachers discuss feelings, worries and frustrations with

other mathematics teachers”, and their this response was significant

(chi-square=161, p<0.05).

Analysis of statement No.19 indicates that majority of the mathematics

teachers (DA=32%, SDA=29%) were found disagreed with the statement, that “I

believe that mathematics teachers teach effectively those concepts that require

mathematical reasoning”, and their this response was significant (chi-square=128,

p<0.05).

Analysis of statement No.20 indicates that majority of the mathematics

teachers (DA=38%, SDA=31%) were found disagreed with the statement, that “I

believe that of all the subjects mathematics is the one teachers worry about most in

teaching”, and their response was significant (chi-square=207, p<0.05).



178

4.5 Analysis of Focus Group Discussion
Three focus groups were conducted in three urban locality schools of

Abbottabad, Haripur and Peshawar. Researcher gathered the concerned teachers

from rural as well as urban areas from the rich population. Purposive sampling

was made in this regard for conducting focus groups. Teachers were seated in the

shape of semicircle being the researcher and the assistant in front of them. The

discussion of each focus group lasted for about hour and a half.

Data of focus groups was analyzed by combining the answers of each

question together. Then the themes that occurred common in the answers of the

interviewees were grouped together. The most common themes were highlighted

in the transcripts as compared to the themes that occurred less frequently. Teachers

exact statements supported the extracted themes. Creswell(2009) &

Esterberg(2002) describe that sometimes teachers focus group answers to a

question may have influenced the responses of survey questionnaire and hence

caused the differences between the answers of focus group interviews and the

responses of survey questionnaire. For example responses to statements on

in-service training knowledge were opposite to each other in terms of focus group

discussion and the survey questionnaire.

4.5.1 Institution of B.Ed Program and irrelevancy of mathematics

knowledge achieved in pre-service training

At first the participants were asked “From where did you complete your B.Ed.

program?” and they were asked to talk about their institution of B.Ed degree and

the knowledge of mathematics relevant to their secondary course, they got.

Majority of mathematics teachers (64%) responded that they completed their B.Ed
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program from AIOU Islamabad. While some of the teachers referred other

institutions too. A participant of focus group (FG:1) expressed his views about his

degree program by saying:

“I did my B.Ed from Open University Islamabad because it provides the occasions

of getting knowledge at home. Also an individual can carry on his education along

with his service; the text books of AIOU contain very useful knowledge”. Another

mathematics teacher of the same group criticized AIOU and said: relevant

“Open University has disturbed the whole education system. Students are carrying

very high qualification degrees but having no knowledge. It has also devalued the

importance of education in our country”. Many participants were of the view that

it was not the fault of the institution but its responsibility fell on the teachers

enrolled in that institution.

Now they expressed their views about the relevancy of course contents to the

contents of secondary school mathematics. About 85% of the participants were of

the view that course contents were not relevant to the subject-matter of the text

book. One of the participant of FG:2 expressed his views as:

“The contents that are taught in the Pre-service course did not match

completely to the contents of mathematics book. They are of lower classes and

exist in a very few number”. Another participant described it as: “The contents of

the course belong to the previous century not this one. They don’t fulfill the need

of the prospective teachers at all”. One of the participants criticized it amazingly

and said:

“You talk of the contents of the course relevancy to the contents of

mathematics, friends, mathematics is taught as optional subject at B.Ed level.

Most of mathematics teachers including me, have not even studied mathematics at
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B.Ed level”.

Therefore the above discussion reveals that majority of mathematics teachers does

not consider course contents relevant to the contents of mathematics book taught

at secondary level.

4.5.2 Deficient course contents on mathematics pedagogy in pre-service

training

The participants were asked to express themselves regarding the pedagogy of

mathematics in the training course. The majority of the participants stated that

pedagogy of mathematics teaching in the classroom was not taught to a

satisfactory level. One mathematics teacher of FG:3 expressed it as: “Very less

mathematics contents are taught at B.Ed level. Methods of teaching mathematics

are taught in the course but it is not taught what method is relevant to what topic”.

Expressing his concerns about the pedagogy of mathematics, a mathematics

teacher said: “The fact is that professional courses are not taught like the teaching

of academic courses. Teachers as well as trainees don’t take interest in the course;

they only pass their time for the completion of program”.

The participants were asked, to what extent pre-service training helped them

in teaching of mathematics. Majority of the teachers (65%) were of the view that

this training did not facilitate in teaching mathematics. One of the participants of

FG: 2 expressed like that: “I think these courses have been designed since long.

They don’t meet the requirements of trainee teachers. These programs have fully

failed in preparing competent mathematics teachers”. Similarly another participant

of FG: 1 said, “The contents that are taught in mathematics course do not belong

at all to the secondary school mathematics but they are taken from the

mathematics of lower classes. How they can be helpful in teaching mathematics to
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secondary classes”. One participant expressed as: “I did my B.Ed from AIOU

Islamabad; you know how an individual can learn mathematics by solving the

assignments at home without the help of a teacher. Also this course does not

contain the contents related to the secondary school mathematics”.

4.5.3 Lack of In-service training of mathematics teachers on content

knowledge and pedagogical knowledge

The majority of the participants disclosed that they did not attend even a

single workshop on secondary school mathematics during their entire service. A

participant stated that, “My service is 17 years. I have been teaching mathematics

since then, but I have not participated even a single refresher course”. Another

participant shared his views like that, “I have also been teaching mathematics for

the last fifteen years to middle and secondary classes. I have only attended a single

workshop which was also held on the subject-matter of middle school

mathematics”. A participant of FG: 3 expressed his views criticizing this as,

“There are some professional teachers in every school who have links in education

offices. They participate in every training for their financial benefit whether it may

be on mathematics or any other subject, even though they do not teach that

particular subject”.

When they were asked, how much these workshops fulfilled your academic

requirements? Reply of most of the teachers was “not at all”. A participant stated,

“I have attended three refresher courses on mathematics, all of these workshops

were held on the contents of middle classes, there was no material of secondary

mathematics in those courses”. Some participants who were new in the service

suggested that they deserved the most for refresher courses to equip them for the

effective teaching of mathematics. The participants were also asked to state the
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reason of conducting these workshops. Most of the teachers replied in an amazing

way. A participant expressed that, “Such workshops are arranged only for

swallowing the foreign aid; these are not conducted for the capacity building of

the teachers. Only the particular teachers are called for these trainings who are the

part of every refresher course whether it may be on mathematics or any other

subject”. Majority of the teachers seemed to be disappointed on the participation

criteria in these workshops. They suggested that Heads of the institutions should

be authorized to nominate the relevant teachers for participation in such training

courses so that the “professional” may be discouraged.

4.5.4 Mathematics teachers’ competencies, difficulties & weaknesses in

instruction of current mathematics contents

The participants were asked to express their competency in teaching the

current mathematics course. Majority of the teachers described that they were

competent in teaching the current text book of mathematics. But some of the

teachers who had a long service stated that they felt difficulty in teaching some

topics that are recently incorporated in mathematics course. The researcher also

asked the participants to describe the area of their weakness in teaching the current

mathematics course. A participant of FG:1 explained this as, “I have been teaching

mathematics since long, but now I face difficulty in solving the problems of

“partial fractions, statistics and geometry” because these chapters have been

included in the course recently, they are also difficult from the part of the

students”. The participants also expressed openly about the help they required for

some difficult topics to teach. One of the participants spoke about this as,

“Although teachers are teaching mathematics and they claim to competent but the

fact is that are still weak in a lot of areas. They feel shame in expressing their
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weakness and they are not doing justice with the students because students are not

satisfied from their teaching. I think all of us require professional development in

the teaching of mathematics”.

Teachers were asked to share their experiences regarding the difficult contents

of mathematics in context of their understanding and achievement. Here teachers

opinion was observed dispersed. Some teachers expressed that students were weak

in learning “matrices, partial fractions, and logarithmic problems”, some described

the difficult contents for students learning as “statistical problems, trigonometry

and geometry”. A participant expressed his views regarding this that, “I think if a

teacher is fully competent in terms of the content knowledge and pedagogical

knowledge, then he will be able to satisfy his students, and if a teacher is himself

weak in any part of contents area, then students will also take those areas difficult

for themselves”. Another participant also stated his comments as,” If the govt. is

intending to revise the course, then it should first consult the relevant teachers who

have a vast experience of teaching mathematics. First the relevant teachers may be

provided training regarding the changes they are going to make in the curriculum.

But the dilemma is that concerned quarter is not consulted and the changes are

made from the higher level and they are imposed on the teachers to teach whether

they are able to deliver or not”.

4.5.5 Pedagogical Knowledge of Mathematics teachers and their

difficulties

Now mathematics teachers were asked, “Can you teach different mathematics

topics using different instructional techniques”? Majority of the teachers described

that they used different methods for teaching different concepts. A participant

expressed his views as, “I think a teacher can use a variety of techniques when he
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has the sufficient pedagogical knowledge about teaching of mathematics. Different

topics require different methods for the understanding of students.” Another

participant of FG: 3 criticized it as, “Though many teachers are well qualified and

have a sufficient knowledge of subject-matter of mathematics, yet their students

are not satisfied with their teaching and often complain about them.” A participant

also added to it as, “In-service training is necessary for such teachers to convert

their potential into an effective output. A teacher is only successful that time when

he has a sufficient understanding of pedagogical knowledge”.

Participants were also inquired to express their opinions about their difficult areas

of mathematical concepts in terms of pedagogical knowledge. Dispersed views

were recorded in this regard. A participant stated like that, “I often feel difficulty

in teaching concepts of logarithm, theorems of geometry and chapter of statistics.

Hence my students don’t respond well on the tests of these concepts”. Another

participant described his difficult area as, “Though I have sufficient content

knowledge of mathematics, but I often feel difficulty in instructing some concepts

of sets, practical geometry and the partial fractions. I try my best to deliver them

well but can not do to my satisfaction”.

4.5.6 Teachers’ attitudes towards teaching mathematics

Here the participants were asked to express their views on the statement,

“Every student can learn and understand mathematics”. Majority of the teachers

were of the view that every student has the ability to learn and understand

mathematics. A participant stated that, “Mathematics is a logical subject. If a

teacher teaches with enthusiasm and devotion then the question does not arise of

students understanding and achievement”. Another participant also expressed as,”

There are some gifted and genius students who have the ability to pick up the
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ideas immediately, but there are also some slow learner students who take time to

understand and learn a concept, a competent teacher can manage them well to

understand a concept”. A participant also described the individual differences

among the students being the major reason for the learning and understanding of

mathematics concepts.

Participants were also asked to express their opinions on the statement “How

do they enjoy teaching of mathematics”. Majority of the teachers expressed that

they enjoyed a lot in teaching mathematics. A participant expressed his views like

that, “I have been teaching mathematics for the past 20 years. I teach it as a fun. I

fully involve the students during my teaching. I use deductive and inductive

methods to solve the problems because these methods create interest in

mathematics instruction”. Another participant of FG: 2 also expressed himself as,

“Mathematics is an interesting subject only when a teacher has full command over

his subject and he knows the techniques to teach it well. I enjoy it a lot and time

passes quickly and the bell is rung”.

Participants were also asked, “Is teaching mathematics a difficult task”?

Majority of the teachers expressed that it was not a difficult task rather it was an

interesting work. A participant of FG:1 said, “Mathematics instruction is difficult

for those who are weak in mathematics or those who avoid hard work required for

mathematics teaching. Actually, I think students respect too much of mathematics

teachers. Also mathematics is not a subject that can be taught by every teacher”.

Another participant of FG:2 stated that, “I think teaching mathematics is a difficult

job because it is the responsibility of the teacher to teach difficult topics in such an

easier way that the students may understand that concept easily. Also a teacher has

to use black board for most of the time during the instruction of mathematics. He
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has to involve students with himself too for their active participation”.

Overall attitudes of mathematics teachers were found positive towards the

instruction of mathematics. Also the beliefs of mathematics teachers during their

discussion were found positive regarding the instruction of mathematics at

secondary level.

4.5.7 Preparation of competent mathematics teachers

Finally the participating teachers were asked to express their views about the

preparation of competent mathematics teachers. Participants expressed their views

differently. Most of the participants were of the view that regular trainings of

mathematics teachers should be held for their capacity building to meet the

requirements of modern era. A participant expressed his views as, “I think first of

all mathematics teachers should be recruited through strict screening. Only those

teachers should be employed who have studied mathematics both at master level

and B.Ed level. Secondly they should be taught subject-matter and pedagogical

knowledge in their pre-service training. They should go through at least a period

of two months as apprenticeship in the secondary schools so that their shyness

may be finished and they achieve a practical experience of mathematics teaching.

Thirdly their regular in-service training should be held”. A participant from

another group described it as, “A competent mathematics teacher is naturally born;

he needs not any refresher courses or trainings. I have seen a lot of mathematics

teachers who have participated in every training but they have not been proved

effective so far. An effective mathematics teacher is that who manages classroom

environment successfully and develops his pedagogy according to the situation”.

However most of the teachers suggested that before making a change into the

curriculum, the respective teachers should be provided training to teach the newly
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inducted contents. Also professional development in the school should be done

under the supervision of head of the institution.

4.6 Development of a Model for Preparing Competent
Mathematics Teachers

This study explored that there are some necessary professional competencies

required for mathematics teachers to deliver an effective mathematics teaching

and learning. Concerning this competency area, teachers’ professional

competencies were analyzed in terms of their content knowledge of mathematics,

pedagogical knowledge and their attitudes and beliefs towards mathematics

teaching. These competency areas were further subdivided into subsections.

Teachers’ competencies regarding their content knowledge were categorized into

their subject-matter knowledge of mathematics, pedagogy of subject knowledge,

content knowledge learned from pre-service training and the content knowledge

got through in-service training. Similarly their pedagogical knowledge was sub

divided into pre-service knowledge, in-service knowledge and their classroom

practices. Also teachers’ attitudes and beliefs regarding teaching of mathematics

were analyzed.

Teachers’ pedagogical knowledge was viewed in terms of their instructional

skills, development of instructional material, classroom management skills and

their evaluation techniques. In order to prepare model for future, teachers’ content

knowledge of mathematics, their pedagogical knowledge and their attitudes and

beliefs about mathematics instruction were quantified. The logical assumption was

that with high performance capability assessment of teachers, there would also be

high student performance. The process of data analysis revealed that generally

mathematics teachers were not fully competent in the field of their content

knowledge and pedagogical knowledge. It was noted that mathematics teachers
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were not effective in teaching some of the contents of mathematics. From their

responses received on questionnaire, it was found that the basic reason for their

weakness was that they were neither taught theses contents in their pre-service

training nor they were provided sufficient training for teaching these contents.

Similarly in the field of their pedagogical knowledge, teachers were not found

competent in process of effective mathematics teaching. Their responses showed

that they were not provided sufficient pedagogical knowledge for the effective

mathematics teachings in their pre-service training. It was also found that most of

the mathematics teachers did not study mathematics as a subject at their B.Ed

level. Also it was noted that, mathematics teachers are not provided regular

in-service training for their capacity building in their relevant field. These things

also affected their attitudes and beliefs regarding mathematics teaching.

Hence it is clear that all these require a development of model for the competency

enhancement of secondary school mathematics teachers for their effective

teaching in the classroom. Considering the negative effects that may be brought

about by weak capabilities of mathematics teachers, the researcher forward the

theory: that teachers’ competencies may manifest in students’ performance in

mathematics.

Development of Model

Keeping in view the above aspects, a model was developed in light of the

responses received on questionnaire and focus group discussion. The main

features of the developed model are as under.

4.6.1 Pre-service Training steps and Implementation:

The different steps of pre-service training are as follows.

At the first stage the professional needs for training of prospective teachers are
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determined. Of what type of orientation is required for prospective mathematics

teachers. Also a criterion is determined for the inductance of prospective

mathematics teachers. It describes the way of selection in the teacher education

program.

Secondly, the different factors like existing curriculum of the textbook,

development in educational technology (progress in ICTs) and new trends in

teacher education are linked with the requirements of professional development

program.

Also the continuously changing curricula, pathway for an effective professional

development and demand of mathematics teachers in the field provide the base for

pre-service training.

4.6.2 Important Components of Pre-service Training:

The essential components of pre-service training which must be included are

the following.

Teacher’s knowledge of subject matter and pedagogy and practicum: The

knowledge of subject matter means the understanding of curriculum and resources

and pedagogical knowledge refers to the knowledge of how to present

mathematics topics and ideas. Practicum means the teacher’s behavior of

performing different instructional strategies and activities actually in the

classroom for effective students learning.

The other factors like development of skills for performing different activities

including instructional skills, evaluation techniques, classroom management skills

etc. too are the basic factors of pre-service training. Similarly Teachers’ attitude

towards mathematics itself includes liking, enjoyment and interest in mathematics,

teacher’s confidence in his or her own mathematical abilities: the teacher’s
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mathematical self concept, and the teacher’s valuing of mathematics. Teachers’

belief system of the learning of mathematics consists of the teachers’ view of the

learning process, behaviors and mental activities on the part of the learner, and

appropriate and prototypical learning activities, in particular the aims,

expectations, conceptions and images of learning activities and the processes of

learning mathematics in general.

4.6.3 In-Service training steps and implementation

The basic function of in-service training is to bring change in teacher’s behavior,

classroom practices, and teacher’s knowledge of subject matter and pedagogy.

In the beginning need assessment for in-service training is carried. Through

surveys, interviews and observation, the gap between desired output and the

existing performance is determined.

Then professional competencies of mathematics teachers are developed with

respect to curriculum change and change in educational technology etc. This

professional development leads to improvisation in teachers’ classroom practices,

enhancement in teachers’ content and pedagogical knowledge, change in teachers’

attitudes and beliefs regarding mathematics and students and the most important is

to bring change in students’ performance.

4.6.4 Validation of Training Model

Validation of a model ensures that the model fulfills the desired

requirements in terms of the professional development of mathematics teachers

and the output obtained. The basic purpose of a model validation is to make the

model useful in the sense that the model addresses the right problem, provides

accurate information about the system being modeled. The present model was

developed for the professional development of secondary school mathematics
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teachers for effective mathematics instruction in the classroom. The proposed

model was validated through three cycle method by employing iteration

prototyping technique of validation. It is the successive small scale tests/checklists

on variation of a limited function prototype in order to permit continual design

refinements (Bill Mogridge, 2007).

A self made checklist was used to validate the newly developed model for the

professional development of effective mathematics teachers. This checklist was

prepared with the help of factors discussed by Charles, M.M. (2005). The

developed checklist was administered on the panel of experts (Appendix). The

panel of experts comprised of nine (9) members: three members from DCTE

Abbottabad, two members from purely Psychology Department, two members

from PITE Peshawar, and two SSTs (Maths) having a sufficient experience of

teaching mathematics at secondary level. The validation of the model was

completed in the following three phases.

Phase 1: The initial draft of the proposed model for professional development of

secondary school mathematics teachers handed over to the members of the panel

along with the checklist for its review. The experts gave some useful suggestions

for improvement e.g. to include professional needs, input criterion and philosophy

of mathematics. Their suggestions were analyzed and the proposed changes were

made in the newly developed model.

Phase 2: The modified draft of the proposed model was again presented to the

experts of the panel with the same checklist of validation. This time very few

changes were suggested by the members such as to build a relation among

different elements of the proposed model. In light of their recommendations, the

desired changes were made in the proposed model for professional development
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of secondary school mathematics teachers.

Phase 3: The revised shape of the developed model was again presented before

the panel of experts. This time the panel of experts was satisfied with the revised

draft of the developed model. Hence the final shape of the model came into

existence.
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4.7 Discussion
The purpose for conducting this research study was to “Investigate the

professional competencies of secondary school mathematics teachers and

developing a model for future”. The results revealed the following outcomes of the

study regarding the research questions set for this study.

4.7.1 Teachers’ perception about contents of pre-service training:

Findings of this study revealed that mathematics teachers perception about

the key features of pre-service training was significant. They were asked to give

their responses on the key components of pre-service training. Statistical values of

their responses showed significance in terms of the values of chi-square and

p-value. Majority of the teachers were of the view that theses components should

be developed keeping in view the needs of the mathematics teachers. These

components included mathematics content knowledge, pedagogical knowledge

and the classroom practices of mathematics teachers. Findings of the research

study of Eames and Coll (2010) also support the results of this study. According to

them there should be a relation in theory and practice and mathematics teachers

PS training should contain these necessary elements.

4.7.2 Teachers’ perception about pedagogical knowledge gained from PS

training:

It was found from the results of the study that mathematics teachers

perception about their pedagogical knowledge achieved from their pre-service

training was not significant, Statistical values of the data analysis represent

non-significance of their responses in terms of chi-square and p-value. Most of the

teachers declared that they did not even study mathematics as a subject at the

B-Ed. Level. Also the results of the past studies of Cox et al.; Putnam &
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Borko,( 2000) support the findings of this research study. They also verify that

prospective mathematics teachers are not provided the sufficient pedagogical

knowledge in their pre-service training programs to become effective competent

teachers in future.

4.7.3 Teachers perception about content knowledge gained from PS

training:

Findings of the research study showed that mathematics teachers perception

about the learning of mathematics contents of secondary school mathematics in

their pre-service training was not significant in terms of the chi-square and

p-values. Majority of mathematics teachers was of the view that they did not get

sufficient knowledge of subject-matter of secondary level from their pre-service

training. They expressed that the contents that were taught during their pre-service

training were not related to the secondary mathematics. Some of the teachers were

of the view that they did not study mathematics as a subject at the B-Ed level.

Findings of this research study are in line with the study of U.S. Department of

Education (2008, p. 36), which puts emphasis on the relevant content knowledge

of mathematics in the pre-service training of prospective mathematics teachers.

That study considers the content knowledge as a key component of the pre-service

training of the mathematics teachers.

4.7.4 Teachers’ perception about provision of professional development

Findings of this research study show that mathematics teachers opinion in

terms of the “professional support provided to them” was dispersed. About 43% of

the teachers were of the view that they got in-service training on mathematics.

While 16.5% were of the view that they did not participate in any kind of

in-service training during their entire service which is very alarming. Majority of
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the teachers were of the opinion that this professional support was not relevant to

their teaching of mathematics to the secondary classes. Findings of this research

study are in line with the results of the study of Hargreaves (1994), who describes

professional development of mathematics teachers as important as medical

treatment and unless mathematics teachers are not provided in-service training,

their classroom practices can not be changed then.

4.7.5 Teachers perception about regular in-service training

It was deduced from the findings of this research study that mathematics

teachers perception about their regular professional in-service training was not

significant. Majority of the teachers (75%) was of the opinion that curriculum is

changed without the consent of the relevant mathematics teachers. They are not

included in this process. Some teachers also complained that concerned teachers

are not called for participation. Only the professional teachers participate in each

type of training for their financial benefit. Findings of the Tenorth (2007) research

study also endorse the results of this study who states that professional training of

the mathematics teachers is very necessary making any sort of change in the

curriculum.

4.7.6 Teachers opinion about development of pedagogical skills through

in-service training

Findings of this study showed that mathematics teachers perception about

the development of pedagogical skills from the in-service training was significant.

Majority of the mathematics teachers (65%) was of the opinion that they

developed their pedagogical skills through in-service training. About 17% teachers

were those who did not take part in any kind of refresher courses on mathematics.
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Majority of the teachers proposed that equal opportunities of in-service training

should be provided to all the teachers so that they may develop their teaching

skills. Findings of this study are in line with the results of the stud carried out by

Shullman (2000). According to him in-service trainings polish the hidden skills of

the teachers and equip them well for the effective classroom instruction.

4.7.7 Teachers perception about their content knowledge of mathematics

It was found that teachers content knowledge has a significant effect on their

professional competencies. Teachers content knowledge was determined in four

categories i.e. personal knowledge, pre-service training knowledge, In-service

training knowledge and content knowledge in terms of pedagogy. Results of

the study show that mathematics teachers content knowledge was found

significant in terms of chi-square and p-values. Majority of the teachers had the

perception that they were fully equipped with the content knowledge of the current

mathematics course. But regarding the contents of partial fractions and the

statistics, numerical values were found less than the significant value. The

research study of Ball, Lubinski, & Mewborn,( 2001, p. 449) partially endorse the

results of this study. According to their study teachers content knowledge has an

important role in their professional competencies.

4.7.8 Teachers’ perception about their pedagogical knowledge of

mathematics

It was found from the results of the study that majority of the mathematics

teachers considered them selves competent in teaching the contents of the

secondary class mathematics. But most of the teachers were not competent in

delivering the topics of partial fractions, statistical problems and practical

geometry contents because their chi-square values were lower than the tabulated
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value of significance. The findings of this research study are in line with the

studies of Neale (1989) and Marks (1990) who emphasize on the effective

pedagogy of mathematics contents because it refers to the component of teachers

professional competencies.

4.7.9 Teachers’ attitudes and beliefs about mathematics instruction

Results of this study reveal that mathematics teachers attitudes towards the

teaching of mathematics were significant in terms of chi-square and p-values.

Majority of the teachers (75%) showed positive attitude toward mathematics

teachings while 15% kept negative attitude and 9% were uncertain about

mathematics teaching. Findings of this study are also traced back to the findings of

the study of Lasek & Wiesenbergova,(2007) who describe that it is necessary for

the mathematics teachers to have not only suitable content and pedagogical

knowledge but also the positive attitudes towards mathematics teachings.

Similarly positive attitudes and behaviors also effect the achievement of students

as well(Çpa & Çl, 2000; Güen, 2001; Temizkaan, 2008).

Also findings of this research show that mathematics teachers beliefs about

mathematics teaching were significant. 81% of mathematics teachers were in

favor of the positive perception about teaching mathematics . Findings of the

study carried out by Fullanm and Stegelbauer (1991) also support partially the

findings of this study. According to them teachers beliefs play an important roll in

effective teaching of mathematics having close link with classroom practices.

4.7.10 Teachers’ classroom practices for mathematics instruction

It was found from the results of this study that mathematics teachers

perceptions about their classroom practices regarding content knowledge and

pedagogical knowledge were significant. Majority of mathematics teachers (55%)
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held the opinion of practicing the competencies of content knowledge and

pedagogical knowledge actually in the classroom. Findings of the study of Clark

and Petterson(1986, p. 287), also endorse the results of this study who urge to

apply the pedagogical content knowledge in classroom for the effective teaching

of mathematics.

4.7.11 Preparation of professional teachers:

Regarding the preparation of competent mathematics teachers, findings of this

result study show that by conducting effective pre-service, in-service training

programs may help in producing effective mathematics teachers. Similarly

through regular refresher courses, teachers attitudes and beliefs may be changed

regarding teaching mathematics.

4.8 Proposed Enhancement Program for Mathematics Teachers

The proposed enhancement program for secondary school mathematics

teachers may help to develop a model for preparing effective mathematics teachers

by strengthening their content knowledge and pedagogical knowledge including

their competencies on instruction, instructional material development, classroom

management and evaluation and also making their attitudes and beliefs positive

about mathematics instruction.
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Table 4.8.3
Proposed Enhancement Model for Mathematics Teachers
Areas of Concern Strategies/Activities Performance Indicators Evaluative Measures
Content knowledge of
mathematics(Academic
orientation)

Enrollment in
open/ distance
university for
learning required
contents.

Availing of
scholarships for
advanced study
Taking help from the
fellow mathematics
teachers



Teachers are
encouraged to pursue
graduate studies and
work out ways so that
they finish a master
degree

Self-evaluation of
mathematics teachers
on the effects to
teaching performance

Professional Upgrading
in content knowledge Peer learning

through quarter
session meetings

Attendance to
mathematics
trainings/seminars

Readings on
current trends and
practices in
mathematics teaching

Attendance to
demonstration lessons

Membership in
mathematics
organization

A revitalized
faculty aware of
practices and strategies
in mathematics
teaching.

A set of
mathematics teachers
open to innovations,
membership and
involvement in
organizations

An active
mathematics program
and activities initiated
by teachers

Pedagogical content
knowledge
Teacher Empowerment
through Strengthening
Professional
Competencies
* Instruction

Use of computer
technology in
teaching mathematics

Invitation of
resource teachers to
share teaching
strategies

Visitation of
schools so as to share
lessons on best
practices in teaching
mathematics

Observation of
demonstration classes
in mathematics

Peer
conferencing on

Teachers use
multi-media, CAI,
slides to aid
mathematics
instruction

There is observed
lively, open class
interaction between
students and
mathematics teachers

Teachers manifest
proficiency and skills
in mathematics tasks,
topics and processes

Students show
better performance in
mathematics classes
due to better
instruction

Mathematics
teachers manifest
better instructional
competence

Conventional
teaching practices are
retooled
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topics found difficult
Books exchange

with schools for
added content for
instruction

* Instructional material
development Training on

preparation on
instructional
materials

Compilation of
mathematics games,
problem solving
activities and the like

Preparation of
modules for teaching
mathematics

Seminar on other
feasible instructional
materials for
mathematics

Training on
alternative materials
for mathematics
instruction

Development of
learning kits for
supplementary
activities

Constructions of
prototype
instructional tools for
mathematics subjects

There is more
interactive learning
among students with
the use of modules and
learning kits

Teachers gain
know how on
preparation of
instructional materials

Students become
busy with the
provision of activities

Students also are
trained to explore
preparation of
instructional materials
which may be used in
mathematics classes

Teachers have
their own instructional
materials

There is observed
better student
participation in
mathematics classes

* Classroom
management Peer exchange on

classroom management
approaches

Preparation of
newsletters for
publication of best
classroom management
practices

Inter-school
visitation for exposure
on classroom
management in
mathematics classes
from other schools

Preparation of house
rules for conducive
mathematics learning
among students

Preparation of
bulletin boards and

There is observed
healthy safe and
academic conducive
setting for students in
classrooms

Teachers may
assimilate and model the
best practices observed
from other schools

Students become
participative in keeping
their classroom
systematic and orderly

Students are benefited
of a well-crafted and
creative spaces for
mathematics information

Teachers observe
legal, humane, and
ethical classroom

Classrooms are clean
and students responsibly
keep their duty of
making their rooms a
pleasant space for study.

Time is spent well and
optionally.

Space is used
creatively.

Students work
comfortably in the
classroom.

Students and teachers
know their rights and
limitations in the
classroom and in the
school.
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other creative works for
mathematics trivia

Use of varied
activities and space for
mathematics learning

management

Preparation of primer
on classroom behavior and
disciplinary measures

* Evaluative skills Reorientation on
the different evaluative
material

Seminar on other
evaluative instruments
to measure students’
performance in
mathematics

Review test
analysis and validation

Training on
preparation of
mathematics rubrics

Preparation of a
remedial program for
slow learners in
mathematics

Conventional
evaluative materials are
retooled.

Teachers learn to
make their own rubrics.

Students are helped
either by peers or by
mathematics to cope with
mathematics lessons.

Teachers use other
assessment tools with
which to assess students’
performance

Teachers use rubrics
as guides to assess
students

Students receive
more objective
assessment of their work

Activities are given
objective measurements
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CHAPTER 5

SUMMARY, FINDINGS, CONCLUSIONS AND

RECOMMENDATIONS
5.1 Summary

The Main purpose of conducting this study was to analyze the professional

competencies of secondary school mathematics teachers and designing a model

for future in Khyber Pakhtunkhwa. The study also explored professional

competencies in terms of the subject-matter knowledge, pedagogical knowledge

and attitudes as well as beliefs of mathematics teachers about mathematics

instruction. To conduct this study, mixed method research design was used

which is also called Qualitative-Quantitative method.

The target population for this study was all the secondary school

mathematics teachers of Khyber Pakhtunkhwa, teaching mathematics to 9th and

10th classes in public sector including male and female teachers. Keeping in view

the time constraints and law and order situation of the province, it was not

possible to carry out the research all over the province. Therefore, the researcher

selected seven districts to carry out the research. All the 692 Higher secondary and

secondary schools (Male & Female) of seven districts & 1427 secondary school

mathematics teachers (male and female) of Govt. schools teaching mathematics to

class 9th and 10th of seven selected districts of Khyber Pakhtunkhwa constituted

the target population.

There were total 692 Higher secondary and Secondary schools of public sector in

seven selected districts of Khyberpakhtunkhwa. Out of them, 143 schools (male &

female) were taken as the sample using stratified random sampling technique with

the use of random number table by employing proportion allocation technique for
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this research study. Similarly out of total 1427 mathematics teachers, 355

mathematics teachers were selected as sample of the study. All 355 (about 20% of

population) secondary school teachers of public sector who teach mathematics to

class 9th and 10th of seven identified districts were considered as sample by

applying proportion allocation on the basis of gender and urban-rural partition.

After going through the relevant literature, a survey type questionnaire was

prepared in terms of the research problems and the hypotheses of the study. Data

was collected from the respondents who were the secondary school teachers

teaching mathematics to class 9th and 10th. A questionnaire for conducting

semi-structured focus group interview was also prepared to explore the views of

secondary school mathematics teachers about their professional competencies.

Both the questionnaires were prepared keeping in view all the vital aspects related

to the topic of the study. There were three parts of the questionnaire, one was

related to the content knowledge of the secondary school mathematics teachers

containing 32 items, second part consisted of the statements regarding the

pedagogical knowledge of the concerned teachers consisting of 30 items and the

third part contained the attitudes and beliefs of the teachers having 20 items about

teaching of mathematics.

In order to judge the validity of the questionnaires, they were discussed and

handed over for review with the experts of item development. These

questionnaires were pilot tested on teachers not included in the population for

checking their validity. Questionnaire was also translated into Urdu for the easy

and clear understanding of the respondents.

In order to measure the reliability of the questionnaires, Cronbach’s alpha was

used that gives the inter consistency among the items of the questionnaire. The
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total values of Cronbach’s alpha ranged from 0.710 to 0.912. These values showed

the reliability of the questionnaire items which were more than the minimum value

of 0.7.

The researcher delivered the questionnaires to the secondary school mathematics

teachers personally and also gave them for filling the questionnaire. The

researcher handed over a self addressed envelopes to those respondents who could

not fill the questionnaires on the spot. In order to know the open views of

mathematics teachers about their professional competencies, Focus group

interviews were conducted in three districts Abbottabad, Haripur and Peshawar.

All the quantitative data collected was tabulated in Microsoft Exel sheets in the

form of frequencies. These frequencies were then transformed into the numerical

scores by giving them the underlying scale values of each of the responses in light

of the options on Likert scale, and the converted scores were used to determine the

professional competencies of secondary school mathematics teachers in terms of

their content knowledge, pedagogical knowledge and their attitudes and beliefs

towards mathematics teaching. For the analysis of the quantitative data,

Chi-square (χ2) test was applied using SPSS 16-Version to find the significance of

difference of responses received from questionnaire because the data was

represented in terms of frequencies. Hence findings and conclusions were drawn.

Qualitative data was analyzed using coding and extracting themes process. The

emerged themes were embedded into descriptive passages; hence the findings

logically appeared from the discussion of the participants and the findings,

conclusions and recommendations of the study are presented in the underlying

sections.
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5.2 Findings

From the tables of data analysis and their interpretation, the following findings

were drawn.

5.2.1 Teachers’ competency in content knowledge of mathematics

1. Eighty three percent (83%) mathematics teachers rated themselves

competent with (chi-square=211, p<0.05) in the content knowledge of

Quadratic equations and Variations (table 4.1.1)

2. Sixty two percent (62%) of mathematics teachers were not competent with

(chi-square=8.5, p>0.05) as a whole in the content knowledge of Partial

fractions (table 4.1.2)

3. Fifty five percent (55%) of mathematics teachers were competent with

(chi-square=171, p<0.05) as regards to mathematics teachers competency in

the content knowledge of sets and statistics (table 4.1.3)

4. Fifty eight percent (58%) of mathematics teachers were competent with

(chi-square=241, p<0.05) related to their competency in the content

knowledge of Trigonometry and Geometry (table 4.1.4)

5. Fifty seven percent (57%) of mathematics teachers were competent with

(chi-square=165, p<0.05) regarding their competency in the content

knowledge of Matrices and Logarithm (table 4.1.5)

6. Fifty eight percent (58%) teachers were competent with (chi-square=170,

p<0.05) related to their competency in the content knowledge of Algebra

(table 4.1.6).

5.2.2 Competency of teachers in pedagogy of content knowledge

1. Fifty five percent (55%) of mathematics teachers were competent with

(chi-square=181, p<0.05) regarding their competency in the pedagogy of
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Quadratic equations and Variations ( table 4.2.1).

2. Forty percent (40%) mathematics teachers were competent with

(chi-square=55.9, p<0.05) related to their competency in the content

knowledge regarding pedagogy of Partial fractions (table 4.2.2).

3. Forty five percent (45%) of mathematics teachers were competent with

(chi-square=152, p<0.05) as regards to their competency in pedagogy of sets

and statistics (table 4.2.3).

4. Forty eight percent (48%) of mathematics teachers were competent with

(chi-square=141, p<0.05) regarding mathematics teachers competency in

pedagogy of Trigonometry and Geometry (table 4.2.4).

5. Fifty one percent (51%) of mathematics teachers were competent with

(chi-square=142, p<0.05) regarding their competency in pedagogy of Matrices

and Logarithm (table 4.2.5).

6. Fifty two percent (45%) of mathematics teachers were competent with

(chi-square=145,p<0.05) regarding their competency in pedagogy of

Algebra(table 4.2.6).

5.2.3 Mathematics teachers’ competency in Pre-service content knowledge

1. Forty five percent (45%) of mathematics teachers responded that content

knowledge on Quadratic equations and variations was not focused during

their pre-service training with (chi-square=7.8, p>0.05) (table: 4.3.1).

2. Nine percent (9%) of mathematics teachers did not study mathematics as a

subject during their pre-service training.

3. Fifty percent (50%) of mathematics teachers responded that content

knowledge on Partial fractions was not focused during their pre-service

training with (chi-square=11.4, p>0.05) (table: 4.3.2).
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4. Forty four percent (44%) of mathematics teachers responded that content

knowledge on sets and statistics was not focused during their pre-service

training (chi-square=12.5, p>0.05) (table: 4.3.3).

5. Forty eight percent (48%) of mathematics teachers responded that content

knowledge on Trigonometry and Geometry was not focused during their

pre-service training (chi-square=10.2, p>0.05) (table: 4.3.4).

6. Forty six percent (46%) of mathematics teachers responded that content

knowledge on Matrices and Logarithm was not focused during their

pre-service training (chi-square=9.6, p>0.05) (table: 4.3.5).

7. Forty eight percent (48%) of mathematics teachers responded that content

knowledge on Algebra was not focused during their pre-service training

(chi-square=3.5, p>0.05) (table: 4.3.6).

5.2.4 Teachers’ competency regarding In-service mathematics knowledge

1. Forty percent (40%) of mathematics teachers responded that content

knowledge on Quadratic equations and Variations was not focused during

their in-service training with (chi-square=23.5, p>0.05) (table: 4.4.1).

2. Sixteen percent (16%) of mathematics teachers did not participate in any kind

of in-service training on mathematics.

3. Forty five percent (45%) of mathematics teachers responded that content

knowledge on Proper, Improper and rationale fractions was not focused

during their in-service training (chi-square=5.3, p>0.05) (table: 4.4.2).

4. Forty four percent (44%) of mathematics teachers responded that content

knowledge on Sets & Statistics was not focused during their in-service

training (chi-square=11.3, p>0.05) (table: 4.4.3).
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5. Forty five percent (45%) of mathematics teachers responded that content

knowledge on Trigonometry and Geometry was not focused during their

in-service training (chi-square=19.4, p>0.05) (table: 4.4.4).

6. Forty three percent (43%) of mathematics teachers responded that content

knowledge on Matrices and Logarithm was not focused during their in-service

training (chi-square=7.3, p>0.05) (table: 4.4.5).

7. Forty three percent (43%) of mathematics teachers responded that content

knowledge on Algebraic Equations was not focused during their in-service

training (chi-square=13.2, p>0.05) (table: 4.4.6).

5.2.5 Mathematics teachers’ competencies in terms of Pre-service

pedagogical knowledge

1. Forty three percent (43%) of mathematics teachers responded that

pedagogical knowledge on planning and organization was focused during

their pre-service training (chi-square 99.8, p<0.05) (table 4.5.1).

2. Fifty three percent (53%) of mathematics teachers responded that

pedagogical knowledge on Instructional Skills was focused during their

pre-service training (chi-square 77.4, p<0.05) (table :4.5.2).

3. Fifty five percent (55%) of mathematics teachers responded that pedagogical

knowledge on Teaching Learning Material was focused during their

pre-service training (chi-square 87.1, p<0.05) (table 4.5.3).

4. Fifty one percent (51%) of mathematics teachers responded that pedagogical

knowledge on Evaluation Techniques was focused during their pre-service

training (chi-square 62.8, p<0.05) (table 4.5.4).

5. Fifty eight percent (58%) of mathematics teachers responded that

pedagogical knowledge on Classroom Management Skills was focused
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during their pre-service training (chi-square 190, p<0.05) (table 4.5.5).

6. Fifty five percent (55%) of mathematics teachers responded that pedagogical

knowledge on Mastery of subject knowledge, was focused during their

pre-service training (chi-square 89.6, p<0.05) (table 4.5.6).

5.2.6 Competency level of mathematics teachers regarding In-service

pedagogical knowledge

1. Fifty two percent (52%) of mathematics teachers responded that pedagogical

knowledge on Planning & organization, was focused during their in-service

training (chi-square 58.2, p<0.05) (table 4.6.1).

2. Fifty two percent (52%) of mathematics teachers responded that pedagogical

knowledge on Instructional Skills, was focused during their in-service training

(chi-square 95.6, p<0.05) (table 4.6.2).

3. Fifty four percent (54%) of mathematics teachers responded that pedagogical

knowledge on Teaching Learning Material, was focused during their in-service

training (chi-square 68.7, p<0.05) (table 4.6.3).

4. Fifty three percent (53%) of mathematics teachers responded that

pedagogical knowledge on Evaluation Techniques, was focused during their

in-service training (chi-square 59.7, p<0.05) (table 4.6.4).

5. Fifty four percent (54%) of mathematics teachers responded that pedagogical

knowledge on Classroom Management Skills, was focused during their

in-service training (chi-square 220, p<0.05) (table 4.6.5).

6. Forty five (45%) of mathematics teachers responded that pedagogical

knowledge on Mastery of Subject Knowledge, was focused during their

in-service training (chi-square 77.8, p<0.05) (table 4.6.6).
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5.2.7 Competency level of mathematics teachers concerning their

classroom practices in pedagogical knowledge

1. Classroom practices of mathematics teachers of pedagogical knowledge

regarding planning and organization were significant (chi-square=84.2,

p<0.05) (table 4.7.1).

2. Classroom practices of mathematics teachers of pedagogical knowledge

regarding Instructional skills were significant i.e. (chi-square=93.0, p<0.05)

table (4.7.2).

3. Mathematics teachers' classroom practices of pedagogical knowledge

regarding Teaching and learning material were significant i.e.

(chi-square=18.6.0, p<0.05) (table 4.7.3).

4. Classroom practices of mathematics teachers of pedagogical knowledge

regarding Evaluation Techniques were significant i.e. (chi-square=64.4.0,

p<0.05) (table 4.7.4).

5. Classroom practices of mathematics teachers of pedagogical knowledge

regarding Classroom management skills were significant i.e.

(chi-square=170, p<0.05) (table 4.7.5).

6. Classroom practices of mathematics teachers of pedagogical knowledge

regarding planning and organization were significant i.e. (chi-square=97.5,

p<0.05) (table 4.7.6).

5.2.8 Attitudes and Beliefs of teachers about teaching mathematics

1. Attitudes of mathematics teachers were also significant related to

mathematics teaching (table 4.8.1).

2. Also the beliefs of mathematics teachers about teaching of mathematics

were significant i.e. (chi-square=160, p<0.05) (table 4.8.2).
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5.3 Conclusions

The following conclusions were made on the basis of findings.

5.3.1 Conclusions regarding content knowledge of mathematics teachers

1. The maximum secondary school mathematics teachers are competent in the

area of having the content knowledge of the existing text books of 9th and 10th.

2. Competency level of mathematics teachers is not significant regarding

knowledge of partial fractions, statistics and practical geometry.

3. Mathematics teachers are not competent in pedagogy of some contents of the

current secondary text books of mathematics.

4. A significant portion of mathematics teachers is not competent in teaching

the concepts of partial fractions, statistics and trigonometry.

5. A significant portion of mathematics teachers is not taught the existing

contents of the current text books in their pre-service training.

6. Competencies of mathematics teachers are not polished through refresher

courses on the contents of the current text books.

7. A small number of mathematics teachers is not provided any type of

in-service training at all during their service.

8. A few number of mathematics teachers have not studied mathematics as a

subject in their pre-service course.

5.3.2 Conclusions based on the pedagogical knowledge of mathematics

teachers

9. Sufficient pedagogical knowledge is focused during their pre-service training

in the areas of planning and organization, instructional skills, teaching

learning materials, evaluation techniques, classroom management skills

and the mastery of subject matter.



213

10. Mathematics teachers are provided sufficient knowledge in the components

of pedagogical knowledge in the areas of planning and organization,

instructional s kills, teaching learning materials, evaluation

techniques, classroom management skills and the mastery of subject matter

in their in-service training.

11. A small portion of secondary school mathematics teachers has not

participated in any type of refresher course at all.

12. Mathematics teachers use pedagogical skills in the areas of planning and

organization, instructional skills, teaching learning materials, evaluation

techniques, classroom management skills and the mastery of subject

matter in their classroom instruction.

13. A significant portion of mathematics teachers does not use technology in

classroom instruction.

5.3.3 Conclusions based on the attitudes and beliefs of mathematics

teachers about mathematics instruction

14. Attitudes of mathematics teachers towards mathematics instruction are

significant which show their positive behavior.

15. Mathematics teachers beliefs about mathematics instruction are also

significant which also show their positive perception.

16. Attitudes and beliefs of mathematics teachers of both rural and urban areas

are almost the same.

17. Findings of this study are only confined to this research study, they can not be

applied to any other study.

5.4 Recommendations

Findings and conclusions of this study led the researcher to make the
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following recommendations.

5.4.1 Recommendations based on content knowledge of mathematics

teachers

1. Most of the mathematics teachers do not have the sufficient knowledge of

some mathematics concepts, necessary measures may be taken by the

concerned institutions to impart them the required knowledge through in

service training and refresher courses.

2. Though mathematics teachers have competency in content knowledge but

they are unable to satisfy their students with their teaching, so pedagogy of

mathematics teachers may be improved for effective teaching process.

3. Content knowledge of the current mathematics syllabus maybe included in

the pre-service training of mathematics teachers to produce competent

mathematics teachers.

4. Before revising the curriculum of mathematics, the relevant mathematics

teachers may be provided in-service training on the concepts that are going

to be included in mathematics course.

5. Also the concerned secondary school mathematics teachers may be included

in the process of curriculum change.

6. All the mathematics teachers may be provided equal opportunities to

participate in the concerned refresher courses for their capacity building.

7. Mathematics may be kept as a compulsory subject at B.Ed. level for the

pre-service training of mathematics teachers.

8. The minimum qualification for mathematics teachers should be M.Sc/M.Ed.
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5.4.2 Recommendations based on the pedagogical knowledge of

mathematics teachers

9. Pedagogical knowledge of mathematics teachers plays an important role in

improving the achievement of students. Hence pedagogical skills of the

mathematics teachers may be developed in the areas of planning and

organization, instructional skills, teaching learning materials, evaluation

techniques, classroom management skills and the mastery of subject matter

in their classroom instruction.

10. Today is the age of modern technology. Mathematics teachers may be

trained to utilize the modern technology in their instruction to develop the

achievements of students.

11. Regular professional development courses may be held to equip the

mathematics teachers with new teaching strategies.

12. A system of continuous feedback on teachers’ performance may be

established in schools so as to benefit from such a feedback in teacher

counseling during the academic year.

13. Pleasant working environment of the classrooms supports the teaching

learning process. Audio-visual equipment keeps the attention of the learner

intact. These teaching aids maybe utilized for effective mathematics

instruction.

14. The teachers may be made aware of teaching competencies so that they

strive to attain them.

15. Steps might be taken to develop the attitudes and beliefs of mathematics

teachers through continuous professional development for creating interest in

their teaching.
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16. The Proposed model for professional development of mathematics teachers

may be implemented in teacher training institutions for the capacity building

of secondary level mathematics teachers..

5.5 Recommendations for further study

To carry out further research in this field, the following suggestions are

made.

1. As there is a lack of research on this topic in our country, so further research

may be conducted in other provinces and on national level.

2. Professional competencies of mathematics teachers may be analyzed further

for preparing a comprehensive model for the preparation of effective

mathematics teachers in future.
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